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1 Requirements for greenhouse gas emission saving 

Directive (EU) 2018/2001 stipulates that the greenhouse gas emission saving from the pro-
duction of electricity and heat from biomass fuels in installations that became operational 
from 2021 onwards must be 70%. The greenhouse gas emission saving (GHG) is the savings of 
greenhouse gas (GHG) emissions expressed as a percentage from the use of biomass fuels 
compared to fossil fuels for the production of electricity or heat.1 This limit for the greenhouse 
gas emission savings increases to at least 80% for installations starting operation from 1 Jan-
uary 2026. 

An installation is deemed to be operational if it generates electricity and/or heat for the first 
time in accordance with its intended use after technical readiness for operation has been es-
tablished. The date the installation became operational does not change if the generator or 
other technical or structural parts are replaced after the initial start-up. An installation is any 
device that generates electricity and/or heat, including those that temporarily store energy 
and convert it into electricity and/or heat. It is important in this case to validate whether the 
installation starts production after the respective cut-off date. 

Mitigating greenhouse gases is part of the SURE scheme requirements. The last interface that 
converts biomass fuels into electricity and/or heat must provide information on the date the 
installation became operational. 

 

2 Scheme principles for greenhouse gas calculation 

2.1 Methodology for greenhouse gas calculation 

The calculation of the total GHG emissions and the greenhouse gas emission saving resulting 
from the use of biomass fuels must be calculated as specified in the European regulations, 
which are subject to regular reviews and updates.2 Any updates will immediately enter into 
force in the SURE-EU system.  

GHG emissions from the production of biomass fuels and the production of electricity and/or 
heat must be calculated as follows3: 
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E = eec + el + ep + etd + eu - esca - eccs - eccr 

where: 

E = total emissions from the production of the biomass fuel before energy conver-
sion 

eec = emissions from the extraction of raw materials, in particular from the cultiva-
tion and harvesting of the biomass used to produce the biomass fuels; CO2 fixa-
tion during cultivation is not taken into account 

el = annualised emissions from carbon stock changes caused by land-use change 

ep = emissions from processing 

etd = emissions from transport and distribution 

eu = emissions from the fuel in use 

esca = emission savings from soil carbon accumulation via improved agricultural man-
agement 

eccs = emission savings from CO2 capture and geological storage 

eccr = emission savings from CO2 capture and replacement 

Greenhouse gas emissions from biomass fuels are expressed as gCO2eq/MJ (grams of CO2 
equivalent per MJ of biomass fuel); the total greenhouse gas emissions for the final energy 
commodity (electricity or heat) produced from biomass fuels (ECh,el) are expressed as 
gCO2eq/MJ (grams of CO2 equivalent per MJ of electricity or heat). Greenhouse gas emissions 
from raw materials and intermediate products are expressed in terms of grams of CO2 equiv-
alent per kilogram of dry matter of raw materials and intermediate products [gCO2eq/kg]. If 
heat is produced at the same time as electricity, emissions are divided between heat and elec-
tricity, regardless of whether the heat is actually used for heating or cooling. 

Emissions from the manufacture of machinery and equipment are not taken into account. CO2 
emissions during combustion of the fuel (eu) are set to zero for the biomass fuels. Emissions 
of non-CO2 greenhouse gases (CH4 and N2O) from the fuel in use must be included in the eu 
factor.  

Economic operators must provide the auditor with all relevant information on the calculation 
of the actual GHG emissions prior to the planned audit. All data measured and recorded on 
site that is relevant for the calculation of actual values must be documented and submitted to 
the auditor for verification. 
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GHG emissions data must include accurate data on all relevant elements of the emission cal-
culation formula (if relevant) under Directive (EU) 2018/2001.4 

The auditor must document the greenhouse gas emissions (after allocation) generated in the 
inspected operation and, if necessary, the savings in the audit report or in accompanying doc-
uments to show that the calculation has been thoroughly verified and understood. 

If these emissions deviate significantly from the typical value5 (e.g. more than 10%), the rea-
sons why should be included in the audit report. 

The greenhouse gas emission saving of biomass fuels or electricity and/or heat from biomass 
fuels must be determined using one of the following alternatives pursuant to Directive 
(EU) 2018/2001: 

 using the default values (last interface) 

 based on actual values calculated in accordance with the methodology in Directive 
(EU) 2018/2001 (see the requirements below) 

 using disaggregated default values 

 using a combination of disaggregated and actual values 

 

2.2 Calculation using default values 

Economic operators may use the default value for the greenhouse gas emission saving to pro-
vide proof of compliance with the greenhouse gas saving requirement if  

 the production pathway and raw material in Annex VI of Directive (EU) 2018/2001 
applies 

 the GHG emissions resulting from carbon-stock changes caused by land-use change 
(el value) are less than or equal to “0” 

 and – if distance-dependent default value classes are used – corresponding transport 
distances along the supply chain have been specified.  

Default values are to be taken from Annex VI of Directive (EU) 2018/2001 as well as the RED II 
Corrigendum of 25 September 20206. The European Commission may update the default val-
ues. Any updates will immediately enter into force in the SURE-EU system.  

If a default value is used, it is determined by the last interface. In this case, upstream eco-
nomic operators must simply inform the downstream economic operator to “use default 
value” or similar and of the transport distance (where relevant). 
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The same applies to disaggregated default values. They can only be applied to certain ele-
ments in the supply chain (eec, ep, etd and eu). When economic operators use the disaggregated 
default values up to the last interface, this must be indicated on their shipping documents, 
e.g. “Disaggregated default value used for eec” or “Disaggregated default value used for etd” 
and for the respective transport distance (if relevant). 

Data for the individual calculation of greenhouse gas emissions only has to be included in the 
documentation if actual values are applied. 

The default values listed in Annex VI to the Directive can only be applied if the process tech-
nology used to produce the biomass fuel is employed, the raw materials used consistent with 
their description and volume and, in the case of solid biomass, the transport distances corre-
spond. If a specific technology is specified, the default values can only be used if this technol-
ogy has actually been applied. If necessary, both the process technology and the raw materials 
used must be specified. 

 

2.3 Calculation using actual values 

Actual values can be used for each phase in the chain of custody regardless of whether there 
is a default value or not. Actual values of emissions can only be determined at the point when 
they arise in the value chain (e.g. the actual values of emissions from cultivation (eec) can only 
be determined at the beginning of the value chain). Similarly, economic operators can only 
determine the actual values for transport if emissions from all relevant transport steps are 
taken into account. Actual emissions for processing can only be determined if the emissions 
of all processing steps are recorded and passed along through the value chain. Additional 
emissions from transport and/or processing have to be added to ep and/or etd respectively. 

Actual values are to be calculated in accordance with the methodology described in Directive 
(EU) 2018/2001.  

The greenhouse gases to be included in the GHG calculation are CO2, N2O and CH4. To calculate 
the CO2 equivalence, these gases are weighted as follows in accordance with Directive 
(EU) 2018/2001 (as of 10/2020): 

Greenhouse gas CO2 equivalence 

CO2 1 
N2O 298 
CH4 25 

If these values change in Directive (EU) 2018/2001, the new values apply in the SURE-EU sys-
tem with immediate effect. 
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All GHG emissions (if relevant) associated with the incoming feedstock (upstream emissions 
eec, el, ep and etd) must be adjusted to the respective intermediate product using the feedstock 
factor. 

The feedstock factor can be calculated as follows: 

feedstock factora= 
feedstocka �kgdry�

intermediate producta �kgdry�
 

In addition to the upstream emissions, the emissions generated at the recipient’s premises 
must also be taken into account. 

If co-products result from a processing step, the emissions must be allocated (see section 3.9 
“Allocation of greenhouse gas emissions”). 

An example of how the feedstock factor and the allocation factor for the intermediate product 
are applied to emissions from cultivation is provided below (eec). 

eecintermediate producta �
gCO2eq

kgdry
�

ec

=  

eecfeedstocka �
gCO2eq

kgdry
� × feedstock factor intermediate producta× allocation factor intermediate producta 

The upstream emissions for the processing stage from eec, el, ep and etd and the emissions to 
be included for the interface (if relevant) must be converted into the unit CO2eq/MJ of the 
final biomass fuel using the feedstock factor for biomass fuel, the allocation factor for biomass 
fuel and the lower calorific value(Hi). 

The feedstock factor for biomass fuel in relation to the biomass fuel can be calculated as fol-
lows: 

feedstock factor biomass fuela= 
feedstocka[MJ]

biomass fuela[MJ]
 

Ratio from the energy, how many MJ of raw product (feedstock) is required for 1 MJ biomass 
fuel. 

If co-products result from a processing step, the emissions must be allocated (see section 3.9 
“Allocation of greenhouse gas emissions”). 

An example of how the feedstock factor for biomass fuel and the allocation factor for biomass 
fuel are applied to emissions from cultivation is provided below (eec). 
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eecbiomasse fuela �
gCO2eq 

MJbiomass fuel
�

ec
=  

eecfeedstocka �
gCO2eq 

kgdry
�

lower calorific valuea �
MJfeedstock

kgfeedstock dry
�

 × feedstock factor biomass fuela × allocation factor biomass fuela 

To perform this calculation, feedstock factors must be determined on the basis of installation 
data. For the calculation of the feedstock factor biomass fuel, the lower calorific value, which 
relates to the dry matter, must be used, whereas for the calculation of the allocation factor, 
the lower calorific value for the whole product must be used. This approach was also used to 
calculate the default values. The lower calorific value in relation to the dry matter therefore 
does not take into account the energy needed to cause the water in the wet material to evap-
orate. No emissions are allocated for products with a negative energy content.7 

Once the last interface has determined the total GHG emissions for all elements (if relevant) 
of the formula in gCO2eq/MJ of biomass fuel pursuant to Directive (EU) 2018/2001, Annex VI, 
Part 5, No 1, further or subsequent emissions for conversion to electricity and/or heat must 
be included. See section 3.5 “Requirements for the calculation of greenhouse gas emissions 
from transport and distribution (etd)”. For information on the calculation of the greenhouse 
gas emission saving by the last interface, see section 3.10 “Calculating the greenhouse gas 
reduction by the last interface”. 

It is not necessary to include inputs in the calculation which have little or no effect on the 
result, e.g. low quantities of chemicals used in processing.8Inputs with little or no effects are 
those with a calculated share of less than 0.5% of the total emissions of the production unit. 

All information on actual GHG emissions must be taken into account in the individual green-
house gas calculation for all elements of the formula under Directive (EU) 2018/20019 and 
passed on throughout the value chain (if applicable). It is therefore necessary to separately 
report the greenhouse gas emissions of eec, el, esca, ep, etd, eccs and eccr where relevant. This 
also applies to the elements of the formula for which there are no default values el, esca, eccr 
and eccs. If information on greenhouse values of individual formula elements required for 
greenhouse gas calculation is missing, the corresponding (disaggregated) default values must 
be used. This must be clearly identified and evident in the report. If emissions are not recorded 
along the production pathway and the result is that downstream operators can no longer cal-
culate actual emissions consistently, this must be clearly indicated in the delivery documents 
at the phase where this gap occurred, taking into account the accompanying documents. 

The values such as emission factors, calorific values, etc. shall be taken from the European 
Commission’s list to calculate the actual greenhouse gas emissions.10 
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If alternative values are used, appropriate reasons must be provided and clearly indicated in 
the economic operator’s documentation to facilitate verification by the auditor. 

 

2.4 Calculation using disaggregated default values and actual values  

Directive (EU) 2018/2001 also provides disaggregated default values in accordance with Parts 
A, C and D of Annex VI as well as with RED II Corrigendum of 25 September 202011, which can 
be used in combination with actual values to calculate GHG emissions.  

If the main production took place in a region which is listed in the reports of the member 
states as a NUTS level 2 region or a region at a more disaggregated NUTS level12, economic 
operators can apply NUTS-2 specific data as an alternative to disaggregated de-fault values, 
provided the data has been approved by the European Commission. 

NUTS-2 values are to be indicated in the unit gCO2eq/kg of dry matter along the entire pro-
duction chain. These values are alternatives to the individually calculated values. They are 
published on the website of the European Commission and are not default values. Conse-
quently, they can only be considered input values to calculate and adjust individual cultivation 
emissions of the downstream interfaces. They are not suitable for specifying emissions from 
the cultivation phase in gCO2eq/MJ of biomass fuel. 

It is important to note here that there are no default values for the component “land-use 
changes” (el). If disaggregated default values are used for cultivation, GHG emissions from 
land-use changes always have to be added to them (for information on the methodology to 
calculate greenhouse gas emissions due to land-use change, see section 3.2). 

Disaggregated default values are to be taken from Annex VI of Directive (EU) 2018/2001. The 
list of (disaggregated) default values can be updated by the Commission. Any changes made 
by the European Commission to the (disaggregated) default values immediately enter into 
force in the SURE scheme.  

The (disaggregated) default values in Annex VI of Directive (EU) 2018/2001 are to be expressed 
in gCO2eq/MJ of biomass fuel. The values are based on the background data of the Joint Re-
search Center (JRC). 

For every phase in the production and supply chain, the use of (disaggregated) default values 
and/or all details used to determine the actual values (methodology, measurements, data 
sources for non-measured values) must be documented.  

When information on greenhouse gas emissions is passed on to the downstream interface, 
only actual values can be transferred, as otherwise it is not possible to determine whether this 
is a default value or an actual value for downstream phases. If a default value is to be used, 
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this should be indicated by “use default value” or similar and the transport distance should be 
specified (if relevant). It is the responsibility of the last interface to provide information on the 
(disaggregated) default values for the final biomass fuel or commodity. 

 

3 Requirements for calculating GHG emissions based 
on actual values 

3.1 Requirements for calculating GHG emissions based on actual 
values (eec) 

The GHG emissions from the production of raw materials (eec) include the GHG emissions re-
sulting from the cultivation and harvesting of the raw materials and the GHG emissions result-
ing from the production of the chemicals and other relevant substances used in cultivation. 
To calculate eec, the following data is collected on site at a minimum, i.e. the respective values 
are taken from, e.g. company documents: 

 quantity of P2O5, K2O, CaO, mineral and organic N fertilisers as well as crop residues 
in case of agricultural biomass [kg/(ha*year)] – total quantity used annually (in the 
year of cultivation 

 quantity of chemicals (e.g. pesticides) [kg/(ha*year)] – total quantity used annually 
(in the year of cultivation) 

 fuel consumption [l/(ha*year)] – total quantity of fuel used annually for, e.g. trac-
tors, harvesters and water pumps per hectare in the year of cultivation – as a meas-
ured value or as an estimate based on documented, reliable data (distance, con-
sumption, etc.) 

 electricity consumption [kWh/(ha*year)] – total electricity consumption per hectare 
in the year of cultivation 

 quantity and type of raw materials used [kg/(ha*year)] (e.g. seeds) 

 harvest yield [kg harvest yield dry/(ha*year)] – quantity of the main/co-product in 
kg of dry matter per hectare in the year of cultivation. If drying took place, the dry 
matter content of the dried product must be included 

The method for collecting measured data and the measured data for the calculation of the 
GHG emissions must be documented so that the calculations are also transparent. Actual 
emissions from cultivation can only be determined if greenhouse gas emissions relevant to 
the interface are recorded and consistently passed along through the production chain. 
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It must be kept in mind that the requirements above for calculations and formulas are exam-
ples. If other emissions are incurred, they must be recorded and included in the calculation. 
The data has to be placed in the formula accordingly. 

The economic operator responsible calculates the GHG emissions for raw material production 
(eec) taking into account the GHG emissions from cultivation and harvest of the raw material 
as well as the GHG emissions from production of chemicals or products used in cultivation by 
applying actual values to the following formula (EM = emissions): 

eec
'=  

EMfertiliser �
kgCO2eq 
ha × year� + EMpesticides �

kgCO2eq 
ha × year� + EMfuel �

kgCO2eq 
ha × year� + EMelectricity �

kgCO2eq 
 ha x year� + EMN2O �

kgCO2eq 
ha × year�

yieldmain procuct �
kgyield 

ha × year�
 

specified in mass units in relation to the dry harvest yield or dry main product (kgCO2eq/kg 
dry). The harvest yield relates to the dry matter content. 

The formula below is to be used to specify the emissions of the dry matter in kg: 

eecproducta �
gCO2eq 

kgdry
� = 

eecproducta �
gCO2eq 
kgmoist

�

(1 - moisture content)
 

The moisture content is based on the delivery details. If it is missing or not known, it is based 
on the maximum value allowed in the supply contract. 

EMfertiliser �
kgCO2eq 
ha × year

� = fertiliser �
kg

ha x year
�  × �Efproduction fertiliser �

kgCO2eq 
kgfertiliser

� + Effield �
kgCO2eq 
kgfertiliser

��   

EMPSM �
kgCO2eq 
ha × year

� = PSM �
kg

ha × year
�  × Efproduction PSM �

kgCO2eq 
kg

� 

EMfuel �
kgCO2eq 
ha x year

� = fuel �
l

ha x year
�  × Effuel �

kgCO2eq 
l

� 

EMelectricity �
kgCO2eq 
ha x year

� = electricity �
kWh

ha x year 
�  × Efelectricity mix �

kgCO2eq 
kWh

� 

Formula components in detail (EM = emissions; Ef = emission factor): 

Efproduction fertiliser = emission factor fertiliser production [kgCO2eq/kg fertiliser] 

Effield  = emission factor laughing gas (N2O) [kgCO2eq/kg N fertiliser]  
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Efpesticide production = emission factor pesticide production [kgCO2eq/kg pesticides] 

Effuel = emission factor fuel in agricultural or forestry machinery 
[kgCO2eq/l fuel] 

Efelectricity mix = emission factor EU electricity mix [kgCO2eq/kWh] 

The values (emission factors, calorific values, etc.) shall be taken from the European Commis-
sion’s list to calculate eec.13  

Alternatively a scientific literature source or scientifically recognised database (e.g. BioGrace, 
ECOINVENT database) can be used. 

In the production of agricultural biomass, N2O field emissions must be calculated for plant 
residues remaining on the field and for mineral or organic nitrogen fertilisers. 

An appropriate way to take into account N2O emissions from soils is the IPCC methodology, 
including what are described there as both direct and indirect N2O emissions.14 All three IPCC 
tiers can be used by economic operators. Tier 3 is based on detailed measurement and/or 
modelling. The BioGrace calculation tool provides details on the calculation of the N2O emis-
sions from the cultivation of the crop using IPCC Tier 1 (http://www.biograce.net/home). An-
other way to include these direct and indirect N2O emissions is the Global Nitrous Oxide Cal-
culator (GNOC) developed by the Joint Research Center for the biomass types not included in 
the BioGrace calculator (http://gnoc.jrc.ec.europa.eu/). 

The data has to be placed in the formula accordingly. The source must be cited (in particular, 
the author, title, magazine, volume, year) for values taken from scientific literature sources or 
scientifically recognised databases. The values taken from literature sources or databases 
must be based on scientific and peer-reviewed work – with the condition that the data used 
lies within the commonly accepted data range when available. 

The life-cycle greenhouse gas emissions of agricultural and forestry waste, harvest residues 
and production residues including wood from thinning, crown material, non merchantable 
wood, so-called forest residues, straw, and waste and residues from processing stages in the 
value chain, are taken to be “zero” until such time as these materials are collected.15 Materials 
can be classified as waste, residues or co-products using the Communication from the Euro-
pean Commission COM(2007) 59 and/or can be taken from the SURE scheme principles for 
the production of biomass fuels from waste and residues. 
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3.2 Requirements for calculating greenhouse gas emissions result-
ing from land-use change (el) 

In the case of land-use changes (converted areas), which have taken place since 1 January 
2008 and on which biomass production is permitted under Article 29 of Directive 
(EU) 2018/2001, the accumulated GHG emissions resulting from the land-use changes must 
be calculated and added to the other emissions.16 GHG emissions must be calculated for any 
land-use change.  

Land-use changes refers to changes among the six land categories recognised by the IPCC (for-
est land, grassland, cropland, wetlands, settlements and other land). Cropland and perennial 
cropland shall be regarded as one land use. Perennial crops are defined as multi-annual crops, 
the stem of which is usually not annually harvested such as short rotation coppice and oil 
palm. 

Directive (EU) 2015/1513, Annex I, therefore stipulates that “cropland” and “perennial 
cropland” must be regarded as one land use. For all land which according to the definition laid 
down in Article 1 of 1307/2014 (EU) was grassland in January 2008 or has become grassland 
in the meantime, it needs to be established whether the grassland would remain or cease to 
be grassland in the absence of human intervention. This can be natural or non-natural highly 
biodiverse grassland, which may not be used for the production of biomass fuels (see “Scheme 
principles for the production of biomass fuels from agricultural biomass”). 

This means, for example, that a change from forest land or grassland to cropland is a land-use 
change, while a change from one crop (e.g. maize) to another (e.g. rapeseed) is not a land-use 
change. Cropland includes fallow land (i.e. land set at rest for one or several years before being 
cultivated again). A change of management activities, tillage practice or manure input practice 
is not considered land-use change.17 GHG emissions from changes in carbon stocks resulting 
from land-use change (el) are to be calculated in accordance with the Commission Decision of 
10 June 2010.18  

The Commission Decision provides details on the calculation of emissions from changes in 
carbon stock resulting from land-use change, which can be accessed online.19 

Annualised GHG emissions from carbon stock changes caused by land-use change (el) are cal-
culated by dividing total emissions equally over 20 years.  

These emissions are calculated as follows:  

el=(CSR- CSA) × 3,666 × 1
20

× 1
P

- eB 20(*) 



 

 

 
 
 

 

Technical guidance for greenhouse gas calculation 15 
  

  
 

(*) The quotient obtained by dividing the molecular weight of CO2 (44.010 g/mol) by the mo-
lecular weight of carbon (12.011 g/mol) is equal to 3.664. 

el = annualised greenhouse gas emissions from carbon stock change due to land-
use change (measured as mass of CO2-equivalent per unit biomass fuel energy); 
cropland and perennial cropland shall be regarded as one land use 

CSR = the carbon stock per unit area associated with the reference land use (measured 
as mass (tonnes) of carbon per unit area, including both soil and vegetation). 
The reference land use shall be the land use in January 2008 or 20 years before 
the raw material was obtained, whichever was the later 

CSA = the carbon stock per unit area associated with the actual land use (measured as 
mass (tonnes) of carbon per unit area, including both soil and vegetation); in 
cases where the carbon stock accumulates over more than one year, the value 
attributed to CSA shall be the estimated stock per unit area after 20 years or 
when the crop reaches maturity, whichever the earlier 

P = the productivity of the crop (measured as biomass fuel energy per unit area per 
year) 

eB =  bonus of 29 g CO2eq/MJ biomass fuel if biomass is obtained from restored de-
graded land under the conditions laid down in Annex VI, Part B, Number 8 

“Severely degraded land” means land that, for a significant period of time, has either been 
significantly salinated or presented significantly low organic matter content and has been se-
verely eroded. If el is not zero, the annualised greenhouse gas emissions from carbon stock 
changes due to land use must be transferred to the next economic operator as the value of el 
in gCO2eq/kg of dry matter biomass. The biomass producer must therefore use the same for-
mulas as above, where the productivity of the plant (P) is expressed in kg dry matter content 
of biomass per hectare per year for the calculation. 

For converted land where cultivation or silvicultural growing is permitted21, the accumulated 
GHG emissions resulting from changes in land use must be calculated and added to the other 
emission values. The land-use category the cultivated land falls into as of 1 January 2008 there-
fore has to be determined. 

If evidence is provided that the cropland was categorised as “cropland” on 1 January 2008, or 
the forestry as “forest” on the cut-off date 1 January 2008, and no change in land use took 
place after the cut-off date 1 January 2008, el equals “0”. 
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3.3 Requirements for the use of aggregated and measured values 
for the management of agricultural and forested areas 

Measured or aggregated values (eec and el) can be used for the management of agricultural 
and forested areas. The following must be kept in mind when using aggregated values: 

 Aggregated GHG values can be calculated for farms operating as a group in a specific 
region and on the condition that this is done at a more detailed level than at NUTS 2 
or similar level. 

 The aggregated values for cultivation must be calculated according to the method-
ology for eec as described in section 3.1 “Requirements for calculating greenhouse 
gas emissions from the production of raw materials (eec)”. 

 Input data should be primarily based on official statistical data from government au-
thorities if available and of good quality. Otherwise statistical data published by in-
dependent agencies can be used. As a third option, the data can also be taken from 
literary sources or databases based on scientific and peer-reviewed work – with the 
condition that the data used lies within the commonly accepted data range when 
available. 

 The informational material must be based on the most recent data available from 
the sources above. Typically, data should be updated over time unless it does not 
vary significantly over time. 

 With respect to fertiliser use, the type and quantity of fertiliser typical for the crops 
in the respective region must be used. 

 If a measurement for yield (and not an aggregated value) is used for the calculations, 
a measurement also has to be used for the fertiliser input. The reverse is also true. 

 Economic operators must specify the methods and sources used to determine the 
input data (e.g. average values based on representative yields, fertiliser input, N2O 
emissions and changes in the carbon stock). 

 

3.4 Requirements for the calculation of emissions savings as a result 
of improved agricultural management (esca)  

“Improved agricultural management practices” can contribute to emission savings through 
soil carbon accumulation. These include (examples):  

 shifting to reduced or zero-tillage 

 improved crop rotations and/or cover crops, including crop residue management 
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 improved fertiliser or manure management 

 use of soil improver (e.g. compost, manure/slurry fermentation digestate)  

Emissions savings resulting from these improvements in agricultural management practices 
can be taken into account only if solid and verifiable evidence is provided that the soil carbon 
has increased or that it is reasonable to expect to have increased over the period in which the 
raw materials concerned were cultivated. 

Measurements of soil carbon can constitute such evidence, e.g. by a first measurement in 
advance of the cultivation and subsequent measurements at regular intervals several years 
apart. In this case, the increase in carbon stocks in the soil before the second measurement is 
available would be estimated on the basis of a relevant scientific basis. From the second meas-
urement onwards, the measurements would constitute the basis for determining the exist-
ence of an increase in soil carbon stocks and its magnitude. 

Similarly, the use of manure/slurry as a substrate for the production of biogas and biomethane 
is regarded as improved agricultural manure/slurry management, which contributes to emis-
sion reduction by preventing diffuse field emissions and can therefore be counted towards 
esca with a credit of 45 gCO2eq/MJ of manure/slurry. 

The emission savings from soil carbon accumulation in gCO2eq/MJ biomass fuel can be calcu-
lated using a formula like the one in point 7, Part B of Annex VI to Directive (EU) 2018/2001, 
where the divisor “20” is replaced by the period (in years) of the rotation cycle of the respec-
tive crops. 

esca = (CSR- CSA) × 3,666 × 1
20

× 1
P

- eB (*) 

(*) The quotient obtained by dividing the molecular weight of CO2 (44.010 g/mol) by the mo-
lecular weight of carbon (12.011 g/mol) is equal to 3.664. 

CSR = the carbon stock per unit area associated with the reference land-use (meas-
ured as mass (tonnes) of carbon per unit area, including both soil and vegeta-
tion); the reference land-use shall be the land-use in January 2008 or 20 years 
before the raw material was obtained, whichever was the later 

CSA = the carbon stock per unit area associated with the actual land use (measured as 
mass (tonnes) of carbon per unit area, including both soil and vegetation); in 
cases where the carbon stock accumulates over more than one year, the value 
attributed to CSA shall be the estimated stock per unit area after 20 years or 
when the crop reaches maturity, whichever the earlier 

P = the productivity of the crop (measured as biofuel or bioliquid energy per unit 
area per year) 
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eB = bonus of 29 g CO2eq/MJ biofuel or bioliquid if biomass is obtained from restored 
degraded land under the conditions laid down in point 8, Annex VI, Part B 

“Severely degraded land” means land that, for a significant period of time, has either been 
significantly salinated or presented significantly low organic matter content and has been se-
verely eroded.  

In addition to emission savings from soil carbon accumulation due to improved agricultural 
management practices, the avoidance of GHG emissions, for example by substituting fermen-
tation residues for mineral fertilisers, can also be counted as emission savings from improved 
agricultural management practices as esca. The reference value is the avoided quantity of min-
eral fertilisers multiplied by their emission factor. 

The use of manure and slurry as a substrate for the production of biogas and biomethane can 
also be counted with a bonus of 45 gCO2eq/MJ of slurry toward esca. 

Emission savings from esca are only applicable if the measure to improve agricultural manage-
ment was implemented after January 2008. 

 

3.5 Requirements for calculating greenhouse gas emissions from 
transport and distribution (etd) 

Emissions from transport and distribution/supply include the emissions from the transport of 
the biomass (etd) and from the storage of the biomass fuels. Economic operators along the 
production and supply chain for biomass fuels that receive biomass calculate the GHG emis-
sions from transport using the following formula (etd):  

etd
' �

 kgCO2eq
kg

� = 
(dloaded[km] × Kloaded �

l
km� + dempty [km] × Kempty �

l
km� × Effuel �

 kgCO2eq
l �

mproduct dry [kg]
 

specified in mass units in relation to the dry matter content of the transported biomass 
(kgCO2eq/kg dry). This formula applies analogously to all biomass transport options and the 
energy consumed for them. 

It must be kept in mind that this formula only applies for a single transport step. If there are 
more transport steps, the corresponding emissions must be calculated individually. Actual 
transport emissions can only be determined if the information for the transport steps is rec-
orded and consistently passed along through the production chain. If not, the actual value 
cannot be accepted. The GHG emissions already included for production and cultivation do 
not have to be included again in the calculation. Other emissions from transport and distribu-
tion have to be added to etd. 
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The values (emission factors, calorific values, etc.) shall be taken from the European Commis-
sion’s list22 to calculate eec, which can be accessed online. 

Alternatively a scientific literature source or scientifically recognised database (e.g. BioGrace, 
ECOINVENT database) can be used. 

dloaded [km]  = transport distance across which the biomass or biomass fuel 
was transported  

dempty [km]  = transport distance when the transport vehicle was empty (if 
the transport vehicle is not empty upon return, it does not 
have to be included)  

means of transport used (e.g. 40 t diesel truck)  

mproduct [kg dry]  = measured mass of the transported biomass or biomass fuel 

Effuel [kgCO2eq/l] = emission factor fuel  

Kloaded [l/km]  = fuel consumption of the means of transport used per km when 
loaded  

Kempty [l/km]  = fuel consumption of the transport vehicle used per km when 
empty  

When calculating transport emissions, the actual GHG emissions must be divided by the dry 
matter of the biomass transported. Treatment plants calculate the respective upstream 
transport emissions in gCO2eq/kg of the dry matter content of the transported biomass. The 
upstream transport emissions, linked to the raw product (feedstock), must be adjusted by 
applying the feedstock factor and allocation factor to the corresponding product (intermedi-
ate or final product) (see section 2.3 “Calculation using actual values”). 

The last interface is responsible for calculating emissions from transport and distribution for 
biomass fuels. 

The GHG emissions associated with the storage of biomass fuels must also be taken into ac-
count. 

 

3.6 Requirements for calculating greenhouse gas emissions from 
processing (ep) 

Every processing plant must ensure that all GHG emissions from processing (ep) are included 
in the calculation of the GHG emissions. This includes emissions from processing itself, from 
waste and leakage and from the production of chemicals or products used in processing, 
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including CO2 emissions corresponding to the carbon contents of fossil inputs, whether or not 
actually combusted in the process. The following formula is used for this purpose, which ap-
plies to one processing step at a time: 

ep' �
kgCO2eq 

kg
�  =  

EMelectricity �
kgCO2eq 

year � + EMheat �
kgCO2eq 

year � + EMinputs production �
kgCO2eq 

year � + EMwastewater �
kgCO2eq 

a �

yieldmain product dry �
kgmain product dry 

year �
 

specified in mass units in relation to the dry matter content of the main product (kgCO2eq/kg 
dry). 

Formula components in detail (EM = emissions23; Ef = emission factor):  

EMelectricity �
kgCO2eq 

year
� = electricity consumption �

kWh
year

�  × Efelectricity �
kgCO2eq 

kWh
� 

EMheat �
kgCO2eq 

year
� = fuel consumption �

kg
year

�  × Effuel �
kgCO2eq 

kg
� 

EMinputs production �
kgCO2eq 

year
� = inputs production �

kg
year

�  × Efinputs production �
kgCO2eq 

kg
� 

EMwastewater �
kgCO2eq 

year
� = wastewater �

l
year

�  × Efwastewater �
kgCO2eq 

l
� 

Yieldmain product �
kgyield 

year
� = yield of the main product in kg per year 

The annual yield of the main product relates to the dry matter content. 

The formula below is to be used to specify the emissions of the dry matter in kg: 

epproducta �
gCO2eq 

kgdry
� = 

epproducta �
gCO2eq 
kgmoist

�

(1 - moisture content)
 

To calculate the GHG emissions from processing (ep), the following data at a minimum must 
be collected on site, i.e. the respective values are taken from, e.g. company documents:  

 electricity consumption [kWh/year] – annual total electricity consumption  
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 heat generation – type of fuel/combustible used to produce steam (e.g. heating oil, 
gas, agricultural crop residues) 

 fuel consumption [kg/year] – total annual consumption of fuel for heat production, 
e.g. heating oil [kg], gas [kg], bagasse [kg] 

 production of inputs [kg/year] – quantity of chemicals or additional products (inputs) 
used in processing 

 wastewater quantity [l/year] – quantity of wastewater per year 

 yield main product [kg/year] – annual harvest of the main product 

Input data for calculating the processing emissions in the production chain must be measured 
or based on technical specifications of the processing plant. If the range of emissions for a 
group of processing plants (which the respective plant belongs to) is known, the most con-
servative emission value (highest) for this group is to be used. Actual emission values for pro-
cessing can only be determined if all of the information about emissions relevant to the inter-
face is recorded and consistently passed along through the production chain. Other emissions 
from processing have to be added to ep.  

The values (emission factors, calorific values, etc.) shall be taken from the European Commis-
sion’s list to calculate ep which can be accessed online24: 

Alternatively a scientific literature source or scientifically recognised database (e.g. BioGrace, 
ECOINVENT database) can be used. 

Effuel [kgCO2eq/kg]  = emission factor fuel  

Efwastewater [kgCO2eq/l]  = emission factor wastewater  

EfEU electricity mix [kgCO2eq /kWh] = emission factor EU electricity mix  

Efproduction input [kgCO2eq/kg] = emission factor chemicals or additional products (in-
puts) used for production 

The source must be cited for values taken from scientific literature sources or scientifically 
recognised databases. If there are different values from producers, the most conservative 
value is to be used. It is also important to include the emissions arising from chemicals and 
energy that are also indirectly linked to the production of biomass fuels. 

In accounting for the consumption of electricity not produced in the biogas plant itself, it is 
assumed that the GHG emission intensity of the production and transmission of this electricity 
is equal to the average emission intensity of the production and distribution of electricity in a 
specific, clearly defined region:  
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 In the case of the EU as a defined region, the average EU emission intensity is the ref-
erence value.  

 In the case of third countries, where grids are often less linked-up across borders, the 
national average could be the appropriate choice.25 

 In the case of locally produced electricity or heat, individual emission values may be 
used where appropriate. The prerequisite for this is that the plant in question is not 
connected to the electricity or heat grid and that the quantity can be validated using a 
suitable meter. 

 If electricity from renewable energy sources (e.g. wind turbine, biogas plant) is con-
sumed either off-grid or independently of the grid, and the quantity can be validated 
by a suitable electricity meter, the emission factor for the type of renewable electricity 
may be set to zero. 

An average value may be used for the electricity produced by an individual electricity power 
plant if that plant is not connected to the electricity grid. Emissions from processing include 
emissions from drying intermediate products and materials, where appropriate. Guarantees 
of origin for electricity from renewable energy sources or other certificates are not applicable 
to reduce greenhouse gas emissions.  

 

3.7 Requirements for calculating the emission saving from CO2 cap-
ture and replacement (eccr) 

The definition of this emissions saving in accordance with Annex VI Part B No. 15 of Directive 
(EU) 2018/2001 is: 

“Emission savings from CO2 capture and replacement (eccr) shall be related directly to the pro-
duction of biomass fuel they are attributed to, and shall be limited to emissions avoided 
through the capture of CO2 of which the carbon originates from biomass and which is used to 
replace fossil-derived CO2 in production of commercial products and services.” 

Compliance with the requirement that carbon of fossil origin be replaced by carbon from bio-
mass in the production of commercial products and services is assumed to be satisfied if it is 
common commercial practice to use only carbon of fossil origin in these commercial products 
and services.  

In this case, there is no need for the certifying company to provide evidence of the actual (end) 
use of the biogenic CO2 to replace fossil-derived CO2 on a case-by-case basis. However, verifi-
able objective evidence on the CO2 quantities produced from biogenic carbon in defined time 
periods must be kept, whereby only those quantities can be credited that are actually sold on 
the market as directly commercially usable CO2 or those that are used directly.  
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The following parameters are to be considered when calculating the emission saving (eccr): 

 produced quantity of biomass fuel 

 produced quantity of biogenic CO2  

The following are also to be determined in relation to the processing of CO2 (compression and 
liquefaction to carbon dioxide):  

 consumed quantity of energy (electricity, heat, etc.) 

 consumed quantity of auxiliary materials 

 other process-specific, energy-related input variables are included here 

as well as the respective greenhouse gas emissions values for these consumed quantities. 

The emission savings eccr [g CO2eq/MJ biomass fuel] are calculated as follows: 

eccr= 

quantity produced CO2 [t] - energy consumed [MWh] × EF �t CO2eq
MWh � - auxiliary materials consumed [t] × EF �t CO2eq

t �

produced quantity of biomass fuels [t] × lower calorific value biomass fuel �GJ
t �

 × 1000 

The balancing period of the emissions saving (eccr) must be linked to the greenhouse gas bal-
ancing period of the respective production pathway of the main product (biomass fuel). If the 
CO2 is not captured continuously, it may make sense to allocate different quantities of savings 
to biomass fuel from the same processes.  

However, higher savings of CO2 should never be allocated to a given batch of biomass fuel per 
MJ than the savings from the average quantities of CO2 in a hypothetical process which cap-
tures the total CO2 from the process.  

For example, it would not be justified to allocate different quantities of savings to different 
biomass fuels that relate to the same process. All biomass fuels from the same process are 
treated equally in this respect. 

All emissions and information related to CO2 capture and savings must be included in the 
greenhouse gas calculation and documentation, and must be verifiable by the auditor: These 
include: 

 purpose for which the captured carbon is used 

 origin of substituted carbon 

 origin of carbon from fossil sources 

 information on the amount of emission saved though substitution 
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3.8 Requirements for calculating the emission savings from CO2 
capture and geological storage (eccs) 

Emission saving from carbon capture and geological storage eccs, that has not already been 
accounted for in ep are limited to emissions prevented by the capture and sequestration of 
CO2 emissions directly linked to the extraction, transport, processing and distribution of bio-
mass fuel. 

The following parameters are to be considered when calculating the emission saving (eccs): 

 produced quantity of biomass fuel 

 produced quantity of biogenic CO2  

The following are also to be determined in relation to the processing of CO2 (compression and 
liquefaction to carbon dioxide):  

 consumed quantity of energy (electricity, heat, etc.) 

 consumed quantity of auxiliary materials 

 other process-specific, energy-related input variables are included here 

as well as the respective greenhouse gas emissions values for these consumed quantities. 

The emissions saving eccs [gCO2eq/MJ biomass fuel] is calculated as follows: 

eccs= 

quantitiy produced CO2 [t] - energy consumed [MWh] × EF �t CO2eq
MWh � - auxiliary materials consumed [t] × EF �t CO2eq

t �

produced quantity of biomass fuel [t] × lower calorific value biomass fuel �GJ
t �

 × 1000 

The emission saving from carbon capture and geological storage (eccs) can only be taken into 
account if there is valid evidence that CO2 has actually been captured and reliably stored. If 
the CO2 is stored directly, it must be checked that the storage facility is in good condition and 
does not leak (according to Directive 2009/31/EC). 

The emission saving from carbon capture and geological storage (eccs), which has not already 
been taken into account in ep, is limited to the emissions prevented by the capture and storage 
of CO2 emissions directly associated with the production, transport, processing and distribu-
tion of biofuel/bioliquids, provided that the storage is in compliance with Directive 
2009/31/EC on the geological storage of carbon dioxide. 

The balancing period of the emissions saving (eccs) must be linked to the greenhouse gas bal-
ancing period of the respective production pathway of the main product (biomass fuel). If the 
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CO2 is not captured continuously, see section 3.7 “Requirements for calculating the emission 
saving from CO2 capture and replacement (eccr)”. 

 

3.9 Allocation of greenhouse gas emissions 

If co-products or excess useful energy are produced during the production of biomass fuels, 
their greenhouse gas intensity can be deducted from the greenhouse gas intensity of the bio-
mass fuel: 

 In the case of co-products other than electricity and heat, allocated based on their 
energy content (lower calorific value). 

 In case of excess electricity or excess heat, by determining the greenhouse gas inten-
sity, the amount of heat or electricity delivered to the production process for biomass 
fuel. This calculated value may be deducted from the greenhouse gas intensity of the 
biomass fuel.  

 
3.9.1 Allocation of greenhouse gases to co-products 

Allocation takes place in every process step that the main product passes through in which a 
co-product is produced (except electricity or heat). All GHG emissions up to this process step 
are to be distributed to the main and co-product proportional to their energy content. The 
portion of GHG emissions allocated to the elements of the formula according to Directive 
(EU) 2018/2001, Annex VI, Part B, No. 1 is to be calculated using the following formula (if ap-
plicable): 

e'allocated= total GHG × allocation factor 

The variable total GHG in the formula above is the sum of all GHG gas emissions that are pro-
duced up to and including the process step in which the co-product is produced. The allocation 
relates to the formula elements eec + el + esca + the shares of ep, etd, eccs and eccr up to and 
including the process step in which a co-product is produced. If GHG emissions were already 
allocated to co-products in an earlier process step, the portion of these greenhouse gas emis-
sions that was assigned to the respective intermediate product in the last process step is used 
for the total (total GHG). To calculate the allocation factor for intermediate products and bio-
mass fuels, the following data is collected at a minimum on site, i.e. the respective values are 
taken from, e.g. company documents: 

 Mass of the intermediate product/biomass fuel [kg dry]  

 Mass of the co-product [kg dry]  
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The formula for calculating the allocation factor for the intermediate product is as follows: 

allocation factor intermediate producta = �
Energy in intermediate producta

Energy in intermediate producta and co-product c a
� 

The formula for calculating the allocation factor for biomass fuel is as follows: 

allocation factor biomass fuela = �
Energy in biomass fuela

Energy in biomass fuela and co-producta
� 

where: 

energy contentintermediate product[MJ] = yieldintermediate product �kgdry�  × lower calorific valuemain product �
MJ
kg
� 

energy contentbiomass fuel[MJ] = yieldbiomass fuel �kgdry�  × lower calorific valuemain product �
MJ
kg
� 

energy contentco-product[MJ] = yieldco-product�kgdry� × lower calorific valueco-product �
MJ
kg
� 

The energy content is determined using the lower calorific value and the yield. The lower cal-
orific value used in applying this rule must be that of the entire (by-) product (not the value 
for only the dry part of it). In many cases, however, notably in relation to nearly-dry products, 
the latter could give a result that is an adequate approximation. Because heat does not have 
a lower calorific value, no emissions can be allocated to it on this basis.  

No emissions should be allocated to waste and residues (including forestry residues and agri-
cultural residues), since they are considered to have zero emissions until the point of their 
collection26.  

Allocation should be applied directly after a co-product (a substance that would normally be 
storable or tradable) and biomass fuel/intermediate product are produced at a process step. 
This can be a process step within a plant after which further “downstream” processing takes 
place for either product. However, if downstream processing of the (by-) products concerned 
is interlinked (by material or energy feedback loops) with any upstream part of the processing, 
the system is considered a “refinery” and allocation is applied at the points where each prod-
uct has no further downstream processing that is interlinked by material or energy feedback 
loops with any upstream part of the processing. 

The energy content of co-products with negative energy content is set to zero. 
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3.9.2 Determination of the greenhouse gas intensity of usable excess heat and 
electricity 

Heat and electricity, which are not the main product, are generally excluded from allocation. 
The defined lower calorific values of both energy forms (1 kWh/kWh) mathematically exclude 
an allocation based on the calorific heating value. The GHG intensity of excess usable heat and 
electricity is therefore equal to the GHG intensity of the heat or electricity supplied for the 
production of biomass fuels.  

The greenhouse gas intensity of the supplied quantity of electricity and heat not generated in 
the biomass plant itself is determined as described in section 3.6 “Requirements for the cal-
culation of greenhouse gas emissions from processing (ep)” 

If the energy (electricity or heat) supplied for the production of biomass fuels is generated in 
the production facility itself, the greenhouse gas intensity is determined as described in sec-
tion 3.10 “Calculating the greenhouse gas emission saving by the last interface” 

 

3.10 Calculating the greenhouse gas emission saving by the last in-
terface 

The last interface determines the GHG emissions “E” caused by the biomass fuel expressed in 
gCO2eq/MJ of biomass fuel in accordance with the method described in section 2.1 “Method-
ology for greenhouse gas calculation” and calculates the GHG emissions in gCO2eq/MJ of final 
energy commodity (electricity, heat) for heat and/or electricity production from the biomass 
fuels.  

Greenhouse gas emissions, which are available in the unit gCO2eq/t of dry feedstock, can be 
converted into the unit gCO2eq/MJ of biomass fuel using the following formula: 

eecbiomass fuela �
gCO2eq

MJbiomass fuel
�

ec
 = 

eecfeedstocka �
gCO2eq

tdry
�

lower calorific valuea �
MJfeedstock
tfeedstock dry

�
  × feedstock factor biomass fuel. × allocation factor biomass fuel.a 

For information on how to calculate GHG emissions of biogas by co-digestion of different sub-
strates to electricity and heat, see section 3.11 “Balancing of GHG emissions from co-digestion 
in biogas plants”. 

The greenhouse gas saving from the use of biomass fuels to produce heat and electricity com-
pared to the respective fossil reference value can be calculated using the following formula: 
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GHG emission savings = (EC F(h&c, el) - ECB(h&c, el)) / ECF(h&c,el) 

where: 

ECB(h&c,el) = total emissions from the heat or electricity from biomass fuels 

ECF(h&c,el) = total emissions from the fossil fuel comparator for useful heat or elec-
tricity  

Greenhouse gas emissions from biomass plants that deliver only heat are to be calculated as 
follows: 

ECh= 
E
ƞh

 

Greenhouse gas emissions from biomass plants that deliver only electricity are to be calcu-
lated as follows:  

ECel= 
E
ƞel

 

ECh,el = total greenhouse gas emissions from the final energy commodity 

E = total greenhouse gas emissions of the fuel before end-conversion  

ηh = the electrical efficiency, defined as the annual electricity produced divided 
by the annual fuel input, based on its energy content 

ηel = the heat efficiency, defined as the annual useful heat output divided by the 
annual fuel input, based on its energy content  

For biomass fuels used for useful heat production and for heating and/or cooling, the compar-
ator is fossil fuel: 

ECF(h) = 
80 gCO2 eq 

MJheat
 

If it can be clearly demonstrated that coal is directly physically substituted by biomass fuels 
for useful heat production, the comparator for fossil fuels is: 

ECF(h) = 
124 gCO2 eq 

MJheat
 

For biomass fuels used to generate electricity, the comparator is fossil fuel: 
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ECF(el) = 
183 gCO2 eq 

MJelectricity
 

or for the outermost regions  

ECF(el) = 
212 gCO2 eq 

MJelectricity
 

Outermost regions are those regions defined in the Treaty on the Functioning of the EU (TFEU) 
whose energy sector is often characterised by isolation, limited supply and dependence on 
fossil fuels while those regions benefit from significant local renewable sources of energy. 

Useful heat means heat generated to satisfy an economical justifiable demand for heat, for 
heating and cooling or for production processes such as the provision of steam and pressure, 
as opposed to unused waste heat. “Economically justifiable demand” means the demand that 
does not exceed the needs for heat or cooling and which would otherwise be satisfied at mar-
ket conditions.  

When heating and cooling are co-generated with electricity in a single process, emissions are 
allocated between useful heat and generated electricity. GHG emissions for electricity or me-
chanical energy are calculated as follows: 

ECel = 
E
ƞel

 �
Cel - ƞel

Cel - ƞel + Ch - ƞh
� 

The GHG emissions of useful heat produced in co-generation are calculated as follows: 

ECh = 
E
ƞh

 �
Ch - ƞh

Cel - ƞel + Ch - ƞh
� 

where: 

ECh,el = total greenhouse gas emissions from the final energy commodity 

E = total greenhouse gas emissions of the fuel before end-conversion  

ηel  = the electrical efficiency, defined as the annual electricity produced divided 
by the annual fuel input, based on its energy content  

ηh = the heat efficiency, defined as the annual useful heat output divided by the 
annual fuel input, based on its energy content  

Cel = fraction of exergy in the electricity, and/or mechanical energy, set to 100% 
(Cel = 1)  
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Ch = Carnot efficiency (fraction of exergy in the useful heat) 

Exergy is the fraction of the total energy of a system or material flow that can do work when 
it is brought into thermodynamic equilibrium with its environment. In the case of the genera-
tion of electricity or mechanical energy, the SURE-EU system assumes that the energy share 
is 100%, i.e. that there is no energy loss during transmission through the grid until electricity 
is removed from the grid. 

The Carnot efficiency is the highest theoretically possible efficiency in converting thermal en-
ergy into useful heat. It describes the ratio of useful heat to the amount of heat absorbed and 
is higher the greater the temperature difference between the useful heat at the point of de-
livery and its ambient temperature. Since neither absolute zero nor infinitely high tempera-
tures can be reached, a Carnot efficiency of 100% is impossible. 

Accordingly, the Carnot efficiency for useful heat is defined as follows: 

where: 

Th = temperature, measured in absolute temperature (kelvin) of the useful heat 
at point of delivery 

T0 = temperature of surroundings, set at 273.15 kelvin (0 °C) 

If excess heat is generated in the co-generation process and used to heat buildings, at a tem-
perature below 150°C, Ch (423.15 kelvin) can be set at 0.3546. 

If the reference values for fossil fuels change or are implemented by the EU Commission, for 
example by means of delegated acts, modified values or methods, these also apply in the 
SURE-EU system with immediate effect. 

 

3.11 Balancing of GHG emissions from co-digestion in biogas plants  

GHG emissions may only be offset in the case of the production of biogas for the production 
of electricity or heat or biomethane. GHG emissions resulting from processes that deviate 
from this may only be balanced if the GHG values to be offset are identical. Individual sub-
strate-specific GHG emission values can be balanced using the formulas explained below. De-
fault values are balanced as follows: 

E =� Sn× En 
n

1
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where: 

E = greenhouse gas emissions per MJ biogas or biomethane produced from co-
digestion of the defined mixture of substrates 

Sn = share of feedstock n in energy content 

En = emission in g CO2/MJ for pathway n as provided in Part D of Annex VI of 
Directive (EU) 2018/2001  

The share of feedstock n in the energy content is calculated as follows: 

Sn = 
Pn x Wn

∑ Pn x Wn
n
1

 

where: 

Pn = energy yield [MJ] per kilogram of wet input of feedstock n(*) 

Wn = weighting factor of substrate n defined as: 

Wn = 
In

∑ In n
1

 × �
1 - AMn

1 - SMn
� 

where: 

In = annual input to digester of substrate n [tonnefresh matter] 

AMn = average annual moisture of substrate n [kgwater/kgfresh matter] 

SMn = standard moisture for substrate n(**) 

(*) To calculate the default values, the following values are used for Pn:  

Pmaize  = 4.16 [MJbiogas/kgwet maize at 65% moisture]  

Pmanure/slurry  = 0.50 [MJbiogas/kgslurry at 90% moisture]  

Pbiowaste  = 3.41 [MJbiogas/kgbiowaste at 76% moisture]  

(**) The following values of the standard moisture for substrate SMn are used:  

SMmaize  = 0.65 [kgwater/kgfresh matter]  

SMmanure/slurry = 0.90 [kgwater/kgfresh matter]  

SMbiowaste = 0.76 [kgwater/kgfresh matter] 
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Changes to these values or calculation methods originating from the EU Directive 
(EU) 2018/2001, for example due to delegated acts of the EU Commission to review and, if 
necessary, adjust the methods and values of Annex VI of the Directive (EU) 2018/2001, will 
take effect immediately in the SURE system. 

The actual emissions of the biogas or biomethane can also be balanced as follows: 

E = � Sn × (eec,n + etd, feedstock,n + el,n - esca,n 
n

1

) + ep + etd,product + eu - eccs- eccr 

E = total emissions from the production of the biogas or biomethane be-
fore energy conversion  

Sn = share of feedstock n, in fraction of input to the digester 

eec,n = emissions from the extraction or cultivation of feedstock n 

etd,feedstock,n = emissions from transport of feedstock n to the digester 

el,n = annualised emissions from carbon stock changes caused by land-use 
change, for feedstock n 

esca = emission savings from improved agricultural management of feedstock 
n 

ep = emissions from processing 

etd,product = emissions from transport and distribution of biogas and/or bio-
methane 

eu = emissions from the fuel in use, that is greenhouse gases emitted during 
combustion 

eccs = emission savings from CO2 capture and geological storage 

eccr = emission savings from CO2 capture and replacement 
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4 Relevant documents 

With regard to the documentation (scheme documents) in the SURE-EU system, reference is 
made here to the document “Scope and basic scheme requirements”. 

SURE reserves the right to create and publish additional supplementary scheme principles if 
necessary. 

The legal EU regulations and provisions for sustainable biomass and biomass fuels including 
other relevant references that represent the basis of the SURE documentation are published 
separately on SURE’s website at www.sure-system.org. References to legal regulations always 
relate to the current version. 

  



 

 

 
 
 

 

Technical guidance for greenhouse gas calculation 34 
  

  
 

5 References 
 

1  
Heat or waste heat is also used to generate cooling with absorption chillers. “Heat” in this case there-
fore also encompasses “cooling” or “refrigeration”, regardless of whether the end use of the heat is 
actual heating or cooling via absorption machines. 

2  
I EUROPEAN COMMISSION (2018): EU Directive 2018/2001 to promote the use of energy produced 

from renewable sources Article 31 (1) to (31)(3) and Annex VI. Available at: https://eur-lex.eu-
ropa.eu/legal-content/de/TXT/?uri=CELEX:32018L2001. (last accessed on 01.04.2020).  

II EUROPEAN COMMISSION (2010): Commission Decision 2010/335/EU of 10 June 2010, Commis-
sion Communication 2010/C 160/02, Annex II. (Available at: https://eur-lex.europa.eu/legal-
con-tent/DE/TXT/PDF/?uri=OJ:C:2010:160:FULL&from=EN. (last accessed on 01.04.2020).  

III EUROPEAN COMMISSION (2017): Communication from the Commission “Note on the conducting 
and verifying of actual calculations of the GHG emission saving”. Available at: https://ec.eu-
ropa.eu/e nergy/sites/ener/files/documents/note_on_ghg_final_update_v2_0.pdf. (last ac-
cessed on 01.04.2020). 

3  
according to Directive 2018/2001/EC (for more information, see 2 I). 

4  
according to Directive 2018/2001/EC, Annex VI, Part B, No.1 (for more information, see 2 I). 

5  
according to Annex VI, Part A and C and D of Directive 2018/2001/EC (for more information, see 2 I). 

6  
EUROPEAN COMMISSION (2020): Corrigendum to Directive (EU) 2018/2001 of the European Parliament 
and of the Council of 11 December 2018 on the promotion of the use of energy from renewable 
sources. Available at: https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=CELEX:32018L2001R(04) 
(last accessed on 10.02.2021). 

7  
see also Directive 2018/2001/EC, Annex VI, Part B, No.18 (for more information, see 2 I). 

8  
EUROPEAN COMMISSION (2010): Communication from the Commission on the practical implementation 
of the EU biofuels and bioliquids sustainability scheme and on counting rules for biofuels (2010/C 
160/02). Available at: https://eur-lex.europa.eu/legal-content/DE/TXT/PDF/?uri=OJ:C:2010:160:FULL 
&from=EN. (last accessed on: 01.04.2020). Directive 2018/2001/EC, Annex VI, Part B, No.1 (for more 
information, see 2 I). 

 
 

https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=CELEX:32018L2001R(04)
https://eur-lex.europa.eu/legal-content/DE/TXT/PDF/?uri=OJ:C:2010:160:FULL&from=EN
https://eur-lex.europa.eu/legal-content/DE/TXT/PDF/?uri=OJ:C:2010:160:FULL&from=EN


 

 

 
 
 

 

Technical guidance for greenhouse gas calculation 35 
  

  
 

 

9 
Directive 2018/2001/EC, Annex VI, Part B, No.1 (for more information, see 2 I). 

10  
EUROPEAN COMMISSION (2014): Standard Calculation Values V 1.0. (Excel spreadsheet). Available at: 
https://ec.europa.eu/energy/sites/ener/files/documents/Standard%20values%20v.1.0.xlsx (last ac-
cessed on 01.04.2020). 

11  
EUROPEAN COMMISSION (2020): Corrigendum to Directive (EU) 2018/2001 of the European Parliament 
and of the Council of 11 December 2018 on the promotion of the use of energy from renewable 
sources. Available at: https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=CELEX:32018L2001R(04) 
(last accessed on 10.02.2021). 

12  
I Consistent with EUROPEAN COMMISSION: Regulation (EC) 1059/2003 of the European Parliament 

and of the Council as level 2 regions of the classification of territorial units for statistics (NUTS) or 
as more disaggregated NUTS levels. Available at: http://ec.europa.eu/euro-
stat/de/web/nuts/overview (last accessed on 01.04.2020). 

II Country reports under EUROPEAN COMMISSION: Energy topics. Available at: https://ec.eu-
ropa.eu/energy/en/topics/renefwable-energy/biofuels/ (last accessed on 01.04.2020). 

13  
for more information, see 9. 

14  
IPCC (ED.) (2006): IPCC Guidelines for National Greenhouse Gas Inventories. Volume 4, Chapter 11. 
Available at: http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_11_Ch11_N2O&CO 
2.pdf (last accessed on 01.04.2020). 

15  
EUROPEAN COMMISSION (2009): Directive (EU) 2009/2018 on the promotion of the use of energy from 
renewable sources and amending and subsequently repealing Directives 2001/77/EC and 2003/30/EC. 
Annex 5. Available at: https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016 
:0062:DE:PDF (last accessed on: 01.04.2020). 

16 
I based on the methodology in RED Annex VI (for more information, see 2 I). 

II EUROPEAN COMMISSION (2010): Commission Decision of 10 June 2010 on guidelines for the calcula-
tion of land carbon stocks for the purpose of Annex V to Directive 2009/28/EC (2010/335/EU). 
Available at: https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=uriserv:OJ.L_.2010.151.01.00 
19.01.DEU (last accessed on 01.04.2020). 

17  
for more information, see 7. 

 
 

https://ec.europa.eu/energy/sites/ener/files/documents/Standard%20values%20v.1.0.xlsx
https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=CELEX:32018L2001R(04)
http://ec.europa.eu/eurostat/de/web/nuts/overview
http://ec.europa.eu/eurostat/de/web/nuts/overview
https://ec.europa.eu/energy/en/topics/renefwable-energy/biofuels/
https://ec.europa.eu/energy/en/topics/renefwable-energy/biofuels/
http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_11_Ch11_N2O&CO
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:DE:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:DE:PDF
https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=uriserv:OJ.L_.2010.151.01.0019.01.DEU
https://eur-lex.europa.eu/legal-content/DE/TXT/?uri=uriserv:OJ.L_.2010.151.01.0019.01.DEU


 

 

 
 
 

 

Technical guidance for greenhouse gas calculation 36 
  

  
 

 

18  
EUROPEAN COMMISSION: Commission Decision of 10 June 2010 on guidelines for the calculation of land 
carbon stocks for the purpose of Annex V to Directive 2009/28/EC (notified under document C(2010) 
3751) (2010/335/EU). Available at: https://op.europa.eu/de/publication-detail/-/publication/55f1 
c6e9-d08a-4678-9ad4-193c06df52ff (last accessed on 01.04.2020). 
 

19 
EUROPEAN COMMISSION (2010): Commission Decision of 10 June 2010 on guidelines for the calculation 
of land carbon stocks for the purpose of Annex V to Directive 2009/28/EC (notified under document 
C(2010) 3751) (2010/335/EU). Available at: http://eur-lex.europa.eu/legal-content/DE/TXT/PDF/?uri 
=CELEX:32010D0335&from=DE (accessed in August 2019). 

 
20 
You can find an example of the calculation of el in ECOFYS (2010): Annotated example of a land carbon 
stock calculation using standard values. Available at: https://ec.europa.eu/energy/sites/ener 
/files/2010_bsc_example_land_carbon_calculation.pdf (last accessed on 01.04.2020). 

21 
pursuant to Article 29 of Directive 2018/2001/EC (for more information, see 2 I). 

22  
for more information, see 9. 

23  
The term “EM” = emissions refers to the total emissions and not only to the emissions of the main 
product. 

24  
for more information, see 9. 

25 
EUROPEAN COMMISSION, DIRECTORATE-GENERAL FOR ENERGY (DG ENER) (2015): Note on the conducting and 
verifying actual calculations of GHG emission savings. Available at: https://ec.europa.eu/en-
ergy/sites/ener/files/documents/Note%20on%20GHG%20final.pdf (last accessed on 01.04.2020). 

26  
Similarly, if these materials are used as raw materials, they start with zero emissions at the collection 
point. 

 
 
 

https://op.europa.eu/de/publication-detail/-/publication/55f1c6e9-d08a-4678-9ad4-193c06df52ff
https://op.europa.eu/de/publication-detail/-/publication/55f1c6e9-d08a-4678-9ad4-193c06df52ff
http://eur-lex.europa.eu/legal-content/DE/TXT/PDF/?uri=CELEX:32010D0335&from=DE
http://eur-lex.europa.eu/legal-content/DE/TXT/PDF/?uri=CELEX:32010D0335&from=DE
https://ec.europa.eu/energy/sites/ener/files/2010_bsc_example_land_carbon_calculation.pdf
https://ec.europa.eu/energy/sites/ener/files/2010_bsc_example_land_carbon_calculation.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/Note%20on%20GHG%20final.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/Note%20on%20GHG%20final.pdf


 

 

 
 
 

 

Technical guidance for greenhouse gas calculation 37 
  

  
 

Annex I: Revision Information 

Revision Information Version 1.2 

Section Change Date of  
change 

Section 2.1 E = eec + el + ep + etd + eu + esca + eccs + eccr 
changed to: 
E = eec + el + ep + etd + eu - esca - eccs - eccr 

15.06.2021 

 

Revision Information Version 1.1 

Section Change Date of  
change 

Section 2.1 The calculation of the total GHG emissions and the 
greenhouse gas emission saving resulting from the use of 
biomass fuels must be calculated as specified in the Eu-
ropean regulations. The provisions listed here for biofu-
els apply to biomass fuels as well.  
replaced by: 
The calculation of the total GHG emissions and the 
greenhouse gas emission saving resulting from the use of 
biomass fuels must be calculated as specified in the Eu-
ropean regulations, which are subject to regular reviews 
and updates. Any updates will immediately enter into 
force in the SURE-EU system.  

22.03.2021 

Section 2.2 Default values are to be taken from Annex VI of Di-
rective (EU) 2018/2001. 
changed to and endnote added (No 6 – see also refer-
ence list): 
Default values are to be taken from Annex VI of Di-
rective (EU) 2018/2001 as well as the RED II Corrigen-
dum of 25. September 2020.6 

22.03.2021 

Section 2.2 If a default value is used, it is determined by the last in-
terface. In this case, it is sufficient that upstream eco-
nomic operators simply inform the downstream eco-
nomic operator to “use default value” or similar and of 
the transport distance (where relevant). 
changed to:  
If a default value is used, it is determined by the last in-
terface. In this case, upstream economic operators 
must simply inform the downstream economic operator 

22.03.2021 
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to “use default value” or similar and of the transport 
distance (where relevant). 

Section 2.3 / para. 1 
and 7 

sentence added: 
Additional emissions from transport and/or processing 
have to be added to ep and/or etd respectively.  

22.03.2021 

Section 2.3 / para. 8 
and 13 

If by-products result from […] 
changed to: 
If co-products result from […] 

22.03.2021 

Section 2.3 deleted without replacement: 
As an alternative to the default values, scientific litera-
ture sources or a scientifically recognised database (e.g. 
BioGrace, ECOINVENT database, etc.) can be used if no 
default values are available or can be applied. 

22.03.2021 

Section 2.3 The values such as emission factors, calorific values, etc. 
should be taken from the European Commission’s list to 
calculate the actual greenhouse gas emissions. 
changed to: 
The values such as emission factors, calorific values, etc. 
shall be taken from the European Commission’s list to 
calculate the actual greenhouse gas emissions. 

22.03.2021 

Section 2.4 Directive (EU) 2018/2001 also provides disaggregated 
default values in accordance with Parts A, C and D of 
Annex VI […] 
changed to:  
Directive (EU) 2018/2001 also provides disaggregated 
default values in accordance with Parts A, C and D of 
Annex VI as well as with RED II Corrigendum of 25. Sep-
tember 2020, […] 

22.03.2021 

Section 2.4 The disaggregated default values may then also be used 
if the main production took place in a region which is 
listed in the reports of the member states as a NUTS 
level 2 region in the Common classification of territorial 
units for statistics” (NUTS-2) or a region at a more dis-
aggregated NUTS level, and in which the GHG emissions 
from cultivation correspond to the disaggregated de-
fault value stipulated in Annex VI, Parts C and D of Di-
rective (EU) 2018/2001. 
replaced by: 
If the main production took place in a region which is 
listed in the reports of the member states as a NUTS 
level 2 region or a region at a more disaggregated NUTS 
level, economic operators can apply NUTS-2 specific 
data as an alternative to disaggregated default values, 
provided the data has been approved by the European 
Commission. 

22.03.2021 
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Section 3.1 / bullet 
point 6 

by-product 
replaced by: 
co-product 

22.03.2021 

Section 3.1 The values (emission factors, calorific values, etc.) 
should be taken from the European Commission’s list to 
calculate eec. 
replaced by: 
The values (emission factors, calorific values, etc.) shall 
be taken from the European Commission’s list to calcu-
late eec. 

22.03.2021 

Section 3.1 duplicate phrase removed: 
N2O emissions 

22.03.2021 

Section 3.1 Materials can be classified as waste, residues or by-
products using the Communication from […] 
replaced by: 
Materials can be classified as waste, residues or co-
products using the Communication from […] 

22.03.2021 

Section 3.2 Land-use change should be understood as changes to 
land cover between the six land categories used by the 
IPCC (forest land, grassland, cropland, wetlands, settle-
ments and other land) plus a seventh category of peren-
nial crops, i.e. multi-annual crops whose stem is usually 
not annually harvested such as short rotation coppice 
and oil palm (because such land has features of both 
cropland and forest land). 
replaced by: 
Land use changes refers to changes among the six land 
categories recognised by the IPCC (forest land, grass-
land, cropland, wetlands, settlements and other land). 
Cropland and perennial cropland shall be regarded as 
one land use. Perennial crops are defined as multi-an-
nual crops, the stem of which is usually not annually 
harvested such as short rotation coppice and oil palm. 

22.03.2021 

Section 3.5 The values (emission factors, calorific values, etc.) 
should be taken from the European Commission’s list to 
calculate eec, which can be accessed online. 
replaced by: 
The values (emission factors, calorific values, etc.) shall 
be taken from the European Commission’s list to calcu-
late eec, which can be accessed online. 

22.03.2021 

Section 3.6 The values (emission factors, calorific values, etc.) 
shoud be taken from the European Commission’s list to 
calculate ep which can be accessed online. 
replaced by: 

22.03.2021 
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The values (emission factors, calorific values, etc.) shall 
be taken from the European Commission’s list to calcu-
late ep which can be accessed online. 

Section 3.8 eccr 

changed in title to: 
eccs 

22.03.2021 

Section 3.9 If by-products or excess useful energy […] 
replaced by: 
If co-products or excess useful energy […] 

22.03.2021 

Section 3.9 / bullet 
point 1 

In case of by-products other than […] 
replaced by: 
In case of co-products other than […] 

22.03.2021 

Section 3.9.1  title changed to: 
Allocation of green-house gases to co-products 

22.03.2021 

Section 3.9.1 by-product 
changed to: 
co-product 

22.03.2021 

Section 3.9.1 changed in formulas: 
by-product  
replaced in: 
co-products 

22.03.2021 

Section 3.9.1 No emissions should be allocated to waste, agricultural 
crop residues and processing residues, […] 
replaced by: 
No emissions should be allocated to waste and residues 
(including forestry residues and agricultural residues), 
[…] 

22.03.2021 

Section 3.11 Typical values or default values are balanced […] 
replaced by: 
Default values are balanced […] 

22.03.2021 

Section 3.11 Sn = 
Pn x Wn

∑ xn
1  Wn

 

replaced by: 

Sn = 
Pn x Wn

∑ Pn xn
1  Wn

 

22.03.2021 

Section 3.11 To calculate the typical values and the default values, 
[…] 
replaced by: 
To calculate default values, […] 

22.03.2021 

Section 5 additional endnote (No 6): 
EUROPEAN COMMISSION (2020): Corrigendum to Di-
rective (EU) 2018/2001 of the European Parliament and 

22.03.2021 
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of the Council of 11. December 2018 on the promotion 
of the use of energy from renewable sources. […] 

Section 5 Additional endnote (No 11): 
EUROPEAN COMMISSION (2020): Corrigendum to Di-
rective (EU) 2018/2001 of the European Parliament and 
of the Council of 11. December 2018 on the pro-motion 
of the use of energy from renewable sources. […] 

22.03.2021 

Section 5 renumbering endnotes  22.03.2021 
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