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Summary 

1. Land use change 

 

2. N2O field emissions 

 

3. Final conversion sheet 
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GHG emissions from the production and use of electricity, 

heating and cooling from biomass 

According to the methodology of the RED Directive, Annex V.C.1 
 

E = eec + el + ep + etd + eu – esca – eccs – eccr – eee 

 

• E: total emissions from the use of the fuel 

• eec: emissions from the extraction or cultivation of raw materials (includes  

    N2O field emissions) 

• el: annualised emissions from carbon stock changes caused by land-use  

    change 

• ep: emissions from processing (include CHP and NG boilers) 

• esca: emissions saving from soil carbon accumulation via improved  

     agricultural management 

• eccs: emission saving from carbon capture and geological storage 

• eccr: emission saving from carbon capture and replacement 

• eee: emissions saving from excess electricity from cogeneration (CHP)  



Public Workshop 

October 30th 2013, in Brussels 
Slide 4 

1.  Land use change 
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Land Use Change – General principles 

- Direct LUC : conversion of a land that is cultivated or not to ‘biomass for energy 
production’ land 

- Types of land cover to be considered in LUC: Forest land, grassland, cropland, 
wetlands, settlements and other lands (IPCC categories), perennial crops (in [OJ 
C160, p.8]). 
 

 

Measure of direct land use change: 

 

 

 

 

 

 

 
 

CSreference land use - CSland use after conversion  
           ( since January 2008) 

= annualised emissions from carbon stock 

change due to LUC (in kg CO2 eq / MJ biofuel) 

nb years during which the C stock changes (20 years taken as a reference)  

e.g. Forest land e.g. Cropland 
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Land Use Change – Calculation sheet 

Method for measuring LUC, in RED, Annex V, C: 

el = (CSR – CSA) * 3.664*1/20*1/P - eB 

 
CSi = (SOC + CVEG)*A 

How to calculate SOC and CVEG of a Carbon Stock: 
• Default with mineral soils: based on the “Option 1. Default calculation” module. 
• Default with organic soils: based on the " Option 2. Actual calculation” module, 

and include the Cveg result from the “Option 1. Default calculation" module. 
• Actual calculation: based on the " Option 2. Actual calculation" module for both 

Cveg and SOC. 
 
Then, calculation details reported in the calculation sheet stem from the 

Commission Decision of 10 June 2010 on guidelines for the calculation of land 
carbon stocks for the purpose of Annex V to Directive RED. 

Carbon Stock  

i: Reference use or 

Actual land use 
Soil Organic 

Carbon 

Above and below 

ground vegetation 

carbon stock 

Factor scaling to the area 

concerned 
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Calculation sheet: Actual and Reference land uses 

Actual land use data 

area (CSA) 

Reference land use 

data area (CSR) 
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Calculation sheet: Option 1 – Default calculation 

LUC definition 
CVEG data area,  

based on predefined data  
(point 8, Commission Decision* Tables 9 to 18) 

SOC data area 

* Commission Decision of 10 June 2010 on guidelines for the calculation of land use carbon stocks for the purpose of Annex 

V of Directive 2009/28/EC 
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Calculation sheet: Option 1 – Default calculation 

CVEG data area,  

based on calculated data  
(point 5, Commission Decision*) 

* Commission Decision of 10 June 2010 on guidelines for the calculation of land use carbon stocks for the purpose 

of Annex V of Directive 2009/28/EC 
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Calculation sheet: Option 2 – Actual calculation 

Information on 

dataset area 
Actual values area 
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2.   N2O field emissions 
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N2O field emissions – General principles 

Measure of the direct and indirect N2O emissions from 
managed soils (kg N2O/ha/year): 

 

• Direct emissions: due to nitrogen in soils brought by crop residues, fertilizer, urea, 
lime, trash burning, land use change and agricultural management change 

• Indirect emissions:  

- NH3 and NOx are volatilized (by biomass burning, manure storage, non 
agricultural activities...) and brought back to soils and shallow waters where 
they are converted to N2O. 

- NO3 – runs off and leaches from soil to ground water, riparian zones, ditches, 
streams, etc. Then, nitrification and denitrification result in N2O emissions. 

 
 

 

(de)nitrification in soils 

Biomass burning, 

others 

NH3, NOx NH4
+, NO3

- N2O N2O 

NO3
- leaching and runoff  

N2O 
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Issues on N2O field emissions 

N2O field emissions have deep impacts on total GHG emissions: 

 N2O is a greenhouse gas that is 298 times as much powerful as  

  CO2. (RED Directive, Annex V.C.5) 

 Strong uncertainty remains on N2O emissions due to general data  

   scarcity.  
 

Connection with LUC and Improved agricultural management: 

 Direct N2O emissions depend on agricultural practices, thus both LUC  

   and agricultural management impact N2O emissions.  
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The Global Nitrous Oxide Calculator 

(GNOC)  

Developed by the JRC 
• Geographic variability and different environmental and 

agricultural management conditions 

  

Available at: 

http://gnoc.jrc.ec.europa.eu/ 

 

 

  

http://gnoc.jrc.ec.europa.eu/
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Measure of N2O emissions following the IPCC 
guidelines + Stehfest & Bouwman statistical model : 

 
 

 

GNOC model  
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GNOC model  
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GNOC model  



Public Workshop 

October 30th 2013, in Brussels 
Slide 18 

  

GNOC model  
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GNOC model  
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GNOC model  
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GNOC model  
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GNOC model  
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GNOC model  
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GNOC model  



Public Workshop 

October 30th 2013, in Brussels 
Slide 25 

  

GNOC model  
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Perspectives 

• Some types of biomass are still not covered by 

the GNOC model: 

- Jatropha 

- Perennial crops (miscanthus, giant reed, etc.) 

- Short rotation forestry (eucalyptus, willow, poplar) 

• Biograce is discussing how to deal with this 

- Apply IPCC’s global emission factor – f(N input) 

or 

- Users determine coefficients for their own crops and use 

the current N2O calculation sheet provided in BioGrace I 

tool  
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3.   BioGrace II tool : Final conversion 

sheet 
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General structure 
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Requirements for use 

WHO can use this sheet? 

- Company who has bought biomass / energy carrier and wants to 
use it for heat / electricity / cooling 

WHAT conditions must be met? 

- GHG calculation based on default values or calculated with 
BioGrace II tool 

- Verification of actual calculation (incl. all obligations to provide 
proof) 
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General settings 

GHG emissions 

from production of 

energy carrier 

Choice of main 

output and 

conversion 

efficiencies for 

final results 
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Results 

Choice of main output 

and conversion 

efficiencies for final 

results 
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Allocation factors & references 

Allocation of electricity 

and heat (CHP) 

according to Carnot 

efficiency:  
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Thank you for your attention 
 

 
The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect 

the opinion of the European Union. Neither the EACI nor the European Commission are responsible for any use 

that may be made of the information contained therein. 
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BioGrace – partners and contact 

• Project coordinator 
Agentschap NL (Agency NL) 

John Neeft 

 

• Project partners 
   - AEBIOM, Europe (Jean-Marc Jossart) 

   - BE2020, Austria (Nikolaus Ludwiczek) 

   - BIO IS, France (Perrine Lavelle) 

   - IFEU, Germany (Horst Fehrenbach) 

   - STEM, Sweden (Anders Dahlberg)   
 - VREG, Belgium (Jimmy Loodts) 
 

• Project website:  www.BioGrace.net 
  

Slide 34       IEEA publishable slides 
 

http://www.biograce.net/

