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Socio-
economic 

issues 

ILO conven-
tion/ Others25 Main contents Problems/Comments 

Recommendations for 
biofuels 

have: 
- access to information 
- an understanding of the different 

criteria and their violation 
- means to document their 

complaints 
- mastery of the language 
- assurance of no negative conse-

quences 
→Auditing firms are rarely suited to 
identify labor rights violations that 
occur “off paper” 
→NGOs lack financial resources for 
more than spot-check monitoring 
(Scherrer/Greven 2001: 130-131) 
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ANNEX D 
 
Background data for the default values in annex 2 of the German Biomass Sustainability Regulation 

Table D1 Determining the default values for land use change for seven cases of generating biofuels. Source: IPCC 2006 

  wheat 
Europe 

Maize / corn
North 
America 

Sugar cane 
trop. Latin 
America 

Sugar beet 
Europe 

rapeseed 
Europe 

soybean  
trop. Latin 
America 

soybean  
North 
America 

Palm oil  
South East 
Asia 

previous use   grassland grassland Savannah grassland grassland savannah grassland trop. rain 
forest 

Change of C-storage          
biomass total t C/ha 70 70 134.0 70 70 134.0 70 265 
  above ground t C/ha 66.0 66.0 165 
  below ground t C/ha 

6.3 6.3 
21.0 

6.3 6.3 
21.0 

6.3 
40 

  Soil t C/ha 63.0 63.0 47.0 63.0 63.0 47.0 63.0 60 
Use 

  
cultivated 
land 

cultivated 
land 

cultivated 
land 

cultivated 
land 

cultivated 
land 

cultivated 
land 

cultivated 
land 

plantation 

biomass total  t C/ha 55 55 55 55 55 53 55 110 
  above + below ground t C/ha 5 5 7.5 5 5 5 5 50 
  Soil t C/ha 50 50 47.5 50 50 48 50 60 
Changement a) t C/ha -15 -15 -79 -15 -15 -81 -15 -155 
time span a 20 20 20 20 20 20 20 20 
 t C/(ha*a) 0.75 0.75 3.95 0.75 0.75 4.05 0.75 7.75 
Result (emission) t CO2 /(ha*a) 2.75 2.75 14.5 2.75 2.75 14.8 2.75 28.4 
required area         
    not allocated ha/GJ 0.0174 0.0131 0.0121 0.0089 0.0200 0.0607 0.0632 0.0079 
    Allocated ha/GJ 0.0095 0.0072 0.0107 0.0057 0.0107 0.0168 0.019 0.0038 
emission referring to biofuel         
    not allocated 47.8 36.1 175.5 24.5 54.9 901.1 173.8 223.9 
    Allocated 

kg CO2-
eq./GJ 26.2 19.8 154.7 15.6 32.8 282.4 54.5 106.6 

a) negative values are given in case of a loss of carbon storage  
b) Taking the allocation into consideration according to the lower heating value via the production chain down to the final product (ethanol, FAME) 
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Table D2 Basic data concerning carbon stock in diverse natural areas and land use types; 
source: IPCC 2006 

previous use   
C storage 
total 

biomass  
above ground 

biomass  
below ground 

Soil organic 
carbon 

Grassland moderate zone t C/ha 70 6.3  63 
Savannah Latin America 
(high carbon content) t C/ha 134 66 21 47 
Trop. secondary forest t C/ha 165 a) 65 45 60 
Trop. rainforest  
SE Asia (mineral soil) t C/ha 265 165 40 60 

Trop. Rainforest 
SE Asia (wetland) t C/ha 1,400 a,b) 165 40 1,200 a,b)

Degraded land SE Asia t C/ha 40 a,c) 10  30 
supplementary sources: 

a) Wuppertal-Inst., IFEU, FUER (2007) 
b) Hoijer, A. et al. (2006)  
c) Lasco, R.D. et al (2002) 

 

Table D3 Calculation of default values for emissions from the slash-and-burn due to land 
use change; Source: IPCC 2006, UNFCCC 2007 

  
sugar cane 

Latin America 
soybean Latin 

America 
Palm oil  
SE Asia 

previous use  savannah savannah trop. rainforest 
Biomass total a) t C/ha 134 134 265 
biomass above ground t C/ha 66 66 165 
Emission factor für burning b)    
Methane (CH4) t/t biomass 0.0023 0.0023 0.0068 
Laughing gas (N2O) t/t biomass 0.00021 0.00021 0.0002 
emission per area c)     
Methane (CH4) t /ha 0.161 0.161 1.194 
 t CO2-eq./ha 2.9 2.9 21.8 
Laughing gas (N2O) t /ha 0.015 0.015 0.035 
 t CO2-eq./ha 4.6 4.6 10.9 
time span Years 20 20 20 
emission referring to biofuel     
    not allocated kg CO2-eq./GJ 4.56 22.8 12.87 
    allocated d) kg CO2-eq./GJ 4.02 7.1 6.13 
a) conversion factor biomasse to carbon: 0,47; according to IPCC Guidelines 2006, Volume 4,  

Chapter 4, Table 4.3; 
b) data from IPCC Guidelines 2006, Volume 4, Chapter 2, Table 2.5;  
c) 50% taken into account 
d) allocation according to heeting value along the complete production chain 
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Table D4  The combination of carbon stock changes and the slash-and-burn emissions 

kg CO2-eq./GJ 

Wheat  
Europe 

Maize 
North Amer-
ica 

Sugarcane 
trop. Latin 
America 

Sugar beet 
Europe 

Rapeseed 
Europe 

Soybean  
trop.  
Latin Am. 

Soybean   
North Amer-
ica 

Palm oil 
South East 
Asia 

emission from carbon stock changes         
    not allocated 47.8 36.1 175.5 24.5 54.9 901.1 173.8 223.9 
    allocated a) 

 
26.2 19.8 154.7 15.6 32.8 282.4 54.5 106.6 

slash-and-burn emissions         
    not allocated - - 4.56 - - 22.8 - 12.87 
    allocated a) - - 4.02 - - 7.1 - 6.13 
Sum         
    not allocated 47.8 36.1 180.1 24.5 54.9 923.9 173.8 236.7 
    allocated a) 

 
26.2 19.8 158.8 15.6 32.8 289.6 54.5 112.8 

a) Taking the allocation into consideration according to the lower heating value via the production chain down to the final product (ethanol, FAME) 
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Table D5  Calculation of default values for production of biomass 

  Wheat  
Europe 

Maize 
North Amer-
ica 

Sugarcane 
trop. Latin 
America 

Sugar beet 
Europe 

Rapeseed 
Europe 

Soybean  
trop.  
Latin Am. 

Soybean  
North Amer-
ica 

Palm oil 
South East 
Asia 

core biomass  grains grains cane beets rapeseeds soy beans soy beans oil fruits 
Yield t/(ha*a) 7.31 8.77 68.7 56 3.5 2.5 2.4 10.5 

co-products 
 straw straw harvest 

residues 
harvest 
residues 

straw Legum.-N a) Legum.-N a) Empty fruit 
benches 

  allocation applied  no no no no no yes yes no 
emission from land          
   N2O kg/(ha*a) 2.25 2.1 2.02 2.04 2.67 1.18 1.18 1.375 
   CH4 kg/(ha*a) 0 0 19.7 0 0 0 0 0 
                  
Diesel consumption kg/(ha*a) 48.9 81.5 56.4 90.8 54.7 48.9 48.9 167 
fertilizer consumption                  
   N kg/(ha*a) 143 132 58.3 130 170 5 4 87.5 
   P2O5 kg/(ha*a) 58.5 70 36.7 56 63 10 11.9 10.5 
   K2O kg/(ha*a) 43.9 44 100 95 35 20 22 131.3 
   CaO kg/(ha*a) 7.3 11 367 27 22.2 0 275 26.2 
Pesticides kg/(ha*a) 4.5 3.0 2 2.1 1.23 1.25 1.25 1.23 
Irrigation  no for 25%  no no no no nein no 
   Diesel kg/(ha*a)  10       
Drying          
   Electricity kWh/kg grains 0.011 0.011 - - 0.0117 0.0072 0.0072 - 
   fuel oil MJ/kg grains 0.4 0.4 - - 0.4 0.17 0.17 - 
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Table D6 Calculation of default values for production of biomass 

  Wheat  
Europe 

Maize 
North Amer-
ica 

Sugarcane 
trop. Latin 
America 

Sugar beet 
Europe 

Rapeseed 
Europe 

Soybean  
trop.  
Latin Am. 

Soybean  
North Amer-
ica 

Palm oil 
South East 
Asia 

Emission          
   Field kg CO2-eq. /(ha*a) 698 643 986 633 828 366 366 426 
   Diesel use kg CO2-eq. /(ha*a) 186 310 215 346 208 186 186 636 
   fertilizer prod. kg CO2-eq. /(ha*a) 1,038 981 601 990 1,219 58 58 681 
   PSM-prod. kg CO2-eq. /(ha*a) 56 37.11 25 26 15 15 15 15 
   Diesel irrigation kg CO2-eq. /(ha*a)   38             
   electricity drying kg CO2-eq. /(ha*a) 51 82 0 0 26 5 15 0 
   fuel oil drying kg CO2-eq. /(ha*a) 314 376 0 0 150 46 44 0 
SUM kg CO2-eq. /(ha*a) 2,342 2,468 1,826 1,995 2,447 676 763 1,759 
Emission by biofuel          
    not allocated kg CO2-eq./GJ 40.7 32.4 22.1 17.8 48.8 41.0 48.2 13.9 
    Allocated kg CO2-eq./GJ 22.3 17.8 19.5 11.3 29.1 12.9 15.1 6.6 

a) Nitrogen produced during soybean growing and accumultaed in the soil (70 kg/ha) is considered to be a co-product and allocated by the energetic value of N fertilizer 
(49 MJ/kg N).  

b) Taking the allocation into consideration according to the lower heating value via the production chain down to the final product (ethanol, FAME) 
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Table D7 Origin of data on biomass production and categorization of the conservatism 
when producing biomass 

  Data source Category of conservatism 
Crops and co-
products 

 Calculations by IFEU, basis of 
various LCAs 

Median value, no conservatism 

Field emissions N2O IPCC (2006) International standard value, 
based on newer studies 
possibly highly underestimated 

 CH4 for sugarcane Macedo (2004) single literature value, no con-
servatism 

Diesel consump-
tion 

 Calculations by IFEU, basis of 
various LCAs 

Median value, no conservatism 

Fertilizer con-
sumption 

 Calculations by IFEU, basis of 
various LCAs 

Upper value range 
(approach analogue to Figure 
16) 

Pesticides  Calculations by IFEU, basis of 
various LCAs 

Upper value range 
(approach analogue to Figure 
16) 

Energy for irriga-
tion 

 Calculations by IFEU, basis of 
various LCAs 

Median value, no conservatism 

Energy for drying  Calculations by IFEU, basis of 
various LCAs 

Median value, no conservatism 
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Table D8 Calculation of the default values on emissions from Conversion Step 1 

      

Sugarcane, 
Latin America 

Sugar beet 
Europe 

Rapeseed oil, 
Europe 

Soybean oil,  
Latin and North 

America 

Palm oil,  
Southeast Asia 

Step 1   
Sugar produc-
tion Sugar production Oil mill + refinery Oil mill + refinery Oil mill + refinery 

Input   Cane Beets 
Rapeseed 
grains Soy beans Palm fruits 

Core product   
Sugar (in 45% 
molasses ) 

Sugar (in 16% 
molasses ) Rapeseed oil Soybean oil Palm oil 

Output Sugar/Oil   10.0% 16.8% 38.9% 18.0% 33.3% 
Output bagasse/oil fibers   33.8%      26.4% 
Output extraction cake     26.5% 58.5% 80.4%   
Output palm nuts            43.9% 
Power consumption            
   Electricity Mill/Sugar pro-

duction kWh/kg core product 0.105 0.071 0.0953 0.332 0.093 
   Power refinery kWh/kg core product    0.0063 0.0063 0.0063 
   Thermic/Heat, Mill/ Sugar 

production MJ/kg core product 3.4 0.54 3.25 5.54 2.71 
   Thermal, refinery MJ/kg core product    0.302 0.315 0.303 
Fuel   Bagasse  fuel oil fuel oil Oil fibres 
   Excess power kWh/kg core product 1.08      0.679 
Resources            
    Hexane g/kg Oil     0.367 1.11 1.11 
    Citric acid g/kg Oil     0.367 1.11 1.11 
    Fuller’s Earth g/kg Oil     6 6 6 
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Table D9 Calculation of the default values on emissions from Conversion Step 1 (continued) 

  
  
  

Sugarcane, 
Latin America 

Sugar beet 
Europe 

Rapeseed oil, 
Europe 

Soybean oil, 
Latin America 

Soybean oil, 
North America 

Palm oil,  
Southeast 

Asia 
Emissions           

Electricity Mill/Sugar pro-
duction 0.003 0.045 0.060 0.092 0.283 0.003 
power refinery    0.004 0.002 0.005 0.0002 
Excess power 0.029       0.0183 
Thermal: mill/ sugar prod. 0.008 0.057 0.349 0.594 0.594 0.006 
Thermal: refinery    0.032 0.034 0.034 0.001 
Resources    0.002 0.002 0.002 0.003 
TOTAL kg

 C
O

2-
eq

./k
g 

co
re

 
pr

od
uc

t 
0.0395 0.102 0.447 0.724 0.918 0.031 

POME pond emissions kg CH4/ kg Oil         0.028 
  kg CO2-eq./kg Oil         0.511 

Total 
kg CO2-eq./kg core 
product 0.04 0.102 0.447 0.724 0.918 0.5421 

Total without refinery  0.01  0.411 0.688 0.879 0.523 
 Refinery     0.036 0.036 0.039 0.001 
 Excess power  0.029        0.018 
                
Emission based on GJ             
Refinery kg CO2-eq./GJ    1.0 1.0 1.1 0.023 
Excess kg CO2-eq./GJ 2.44        0.51 
Total        
    not allocated kg CO2-eq./GJ  3.32 8.6 12.1 19.8 25.1 14.96 
    Allocated kg CO2-eq./GJ  0.78 5.47 7.64 7.34 9.199 6.9 

a) DS: Molasses; percentage is based on dry sugar bulk 
b) Taking the allocation into consideration according to the lower heating value via the production chain down to the final product (ethanol, FAME) 
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Table D10 Calculation of the default values on emissions from Conversion Step 2 

  

Ethanol 
wheat, 
Europe 

Ethanol 
maize,  
North 

America 

Ethanol 
sugarcane, 
Latin Amer-

ica 

Ethanol  
sugar beet, 

Europe 

FAME 
rapeseed 

oil, Europe 

FAME soy-
bean oil, 
Latin + N. 
America 

FAME  
Palm oil, 

Southeast 
Asia 

Hydro-
genated 

vegetable oil 

Step 2   Fermentation Fermentation Fermentation Fermentation Transesterif. Transesterif. Transesterif. Hydrogenation 
Core product   Ethanol: Ethanol Ethanol Ethanol RME SYME PME  
Output core product a) kg/GJ Hu 37.45 37.45 37.45 37.45 26.88 27.03 27.32  
 % of input  29.50% 32.50% 44.60% 44.60% 99% 99% 99%  
Output DDGS, vinassea) % of input  40.60% 44.70% 10.40% 10.40%        
Output Glycerin a) % of input         9.30% 9.30% 9.30%  
Input Methanol a) % of input         10.90% 10.90% 10.90%  
energy consumption                 

Electricity  kWh/kg core pr. 0.402 0.402 0.345 0.1 0.046 0.046 0.046  
thermal energy  MJ/kg core pr. 9.76 9.76 9.16 9.76 1.36 1.36 1.36  

Fuel   lignite gas/fuel oil Bagasse lignite gas/fuel oil gas/fuel oil gas/fuel oil  
surplus electricity kWh/kg EtOH               
Total electricity prod. kWh/kg EtOH     0.345        

Auxillaries               
    NaOH  (g/kg)  g/kg        6 6 6  
    HCl (g/kg)  g/kg        5 5 5  
Emission                 
   Methanol        0.1364 0.136 0.136  
   Electricity 0.2534 0.2436 0.0093 0.063 0.0290 0.0290 0.0290  
   heat/steam 1.418 0.8756 0.0206 0.876 0.122 0.122 0.122  
   Auxiliaries 0 0 0 0.00849 0.00849 0.00849  
   SUM 

kg
 C

O
2-

E
q.

/k
g 

 c
or

e 
pr

od
. 

1.671 1.119 0.0299 0.939 0.296 0.296 0.296  
Emission related on GJ   
    not allocated kg CO2-Eq./GJ 62.6 45.6 1.12 35.2 7.95 8.0 8.08 10.5 
    allocated b) kg CO2-Eq./GJ 34.3 25.0 0.99 31.0 7.63 7.67 7.75 9.7 

a) Sum of output mass flows does not match with input mass flow because of losses due to CO2 creation (fermentation), evaporation and effluent discharge. 
b) Taking the allocation into consideration according to the lower heating value via the production chain down to the final product (ethanol, FAME) 
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Table D11 Origin of data on biomass production and categorization of the conservatism 
for the conversion processes 

 Data source Category of conservatism  
Crops and co-
products 

Calculations by IFEU, basis 
of various LCAs 

Median value, no conservatism  

Power and re-
source consump-
tion 

Calculations by IFEU, basis 
of various LCAs 

Median value, no conservatism  

Selection of fuels  Assumption of a typical case of unfavourable 
energy source (Europe: lignite as the case 
for Germany) 
Æ conservative 

 

Treatment of any 
possible energy 
excess 

 Neglect of potential excesses when applying 
biomass (by-products) 
Æ conservative 

 

Emission factors GEMIS as well as calcula-
tions by IFEU 

Upper heating value Æ conservative 
(approach analogue to Figure 16) 
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Table D12  Calculation of the default values on emissions from transportation processes (GHG emission factor taken from TREMOD) 

Good to be  Ethanol wheat Europe Ethanol maize North Am. Ethanol sugarcane Lat. Am. Ethanol sugar beet Europe 
transported means of transport km kg CO2-eq./GJ km kg CO2-eq./GJ a) km kg CO2-eq./GJ a) km kg CO2-eq./GJ a) 
Biomass Truck 100 1.336 100 1.213 20 1.75 50 2.63 
Biofuel Truck 150 0.383 300 0.766 500 1.277 150 0.383 
  Ship (overseas)    9,500 3.199 11,000 3.704  
  Barge (inland)    500 0.403 200 0.161  
  Truck    150 0.383 150 0.383  
  Total Biofuel   0.383   4.751  5.525 0.383 
TOTAL        
    not allocated   1.72   5.96   7.28 3.01 
    allocated b)   1.12  5.42  7.07 2.06 

a) Based on 1 GJ biofuel as the final product 
b) Taking the allocation into consideration according to the lower heating value via the production chain up to the final product (ethanol, FAME)  

 
 
 

  FAME Rapeseed Europe FAME Soybean Latin Am. FAME Soybean North Am. FAME palm oil SE Asia 

   km kg CO2-eq./GJ a) km kg CO2-eq./GJ a) km kg CO2-eq./GJ a) km kg CO2-eq./GJ a) 
Biomass Truck 100 0.735 100 1.600 100 1.600 20 0.174 
Oil Truck 100 0.213 500 0.931 500 0.931 300 0.648 
  Ship (overseas)     11,000 2.700 9.500 2.332 14,000 3.474 
  Barge (inland)     200 0.118 200 0.118 200 0.119 
  Truck     100 0.186 100 0.186 100 0.216 
  Total Oil   0.213  3.934  3.566   4.458 
Biofuel Truck 150 0.275 150 0.276 150 0.276 150 0.279 
  Total Biofuel   0.275  0.276 0.276   0.279 
TOTAL              
    not allocated     1.22   5.81 5.44   4.91 
    allocated b)   0.92  4.59 4.24  4.63 
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Table D13 Origin of data on biomass production and categorization of the conservatism 
for the transport processes 

 Data source Category of conservatism  
Distances Calculations or estimates 

by IFEU 
Median value, no conservatism  

Efficiency and 
consideration of 
return transport 

Calculations or estimates 
by IFEU 

Full efficiency of the transports is assumed  
Æ no conservatism 
Empty return transports for biomass trans-
port assumed Æ conservatism 
No empty return transport for ships assumed
Æ no conservatism 

 

Fuel consumption 
and emission fac-
tors 

TREMOD Median standard values, no conservatism  

 
 




