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Note on the status of this document 

This reference document is an integral part of the 2BS voluntary scheme developed by the 2BS 

Association.  

This update aims to comply with the current version of the EU Directive 2009/28/EC modified by the 

Directive 2015/1513 of the European Parliament and the Council of 9 September 2015. 
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1. Introduction 

1.1.  General context 

EU Directive 2009/28/CE modified by the Directive 2015/1513 on renewable energy
1
 sets sustainability 

criteria for biofuels and bioliquids consumed in the European Union and contributing to its renewable 

energy use targets, either produced in European Union member states or third countries.  

One of these criteria relates to greenhouse gas (GHG) emissions generated during the life cycle of biofuels 

and bioliquids. It requires a saving of these emissions compared to those resulting from the use of fossil 

fuels, in the proportions specified by the EU Directive 2009/28/CE modified by the Directive 2015/1513. 

Guidelines for the calculation of land carbon stocks for the purpose of Annex V to Directive 2009/28/EC 

are provided in the EC Decision 2010/335/EU. The note BK/abd/ener.c.1(2015)4507918 provides 

voluntary schemes with further guidance on how the procedures ensuring the provision of correct data on 

actual GHG emission savings can be further improved.  

The purpose of this document is to provide a method for calculating GHG emissions to economic operators 

who have chosen the 2BS voluntary scheme. This method is compliant with EU Directive 2009/28/CE 

modified by the Directive 2015/1513 and with: 

1. The Communication
2
 published in the OJ C160 under the title “Communication from the Commission 

on the practical implementation of the EU biofuels and bioliquids sustainability scheme and on 

counting rules for biofuels”, 

2. The Note
3
 on the conducting and verifying of actual calculations of GHG emission savings, 

complementing the communication from the commission on voluntary schemes and default values in 

the EU biofuels and bioliquids sustainability scheme (2010/C 160/01) and  

3. The 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). 

The method sets out the conditions applying to the use of actual values and default values, together with 

rules for calculating the actual values.   

The GHG emission saving targets for the use of biofuels/ bioliquids is set out in article 17 – paragraph 2 of 

the EU Directive 2009/28/CE modified by the Directive 2015/1513 on sustainability criteria. 

 

 

 

                                                           
 

1
 Directive 2015/1513 of the European parliament and of the council of the 9th of September 2015 amending Directive 98/70/EC relating to the quality of petrol 

and diesel fuels and amending Directive 2009/28/EC on the promotion of the use of energy from renewable sources  
Throughout the remainder of this document the term “The Directive” refers to directive 2009/28/CE on renewable energy, modified by the Directive 2015/1513 
2 Throughout the remainder of this document the term “Communication” refers to the 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) 
3 Throughout the remainder of this document the term “Note” refers to the Note on the conducting and verifying of actual calculations of GHG emission savings, 

complementing the communication from the commission on voluntary schemes and default values in the EU biofuels and bioliquids sustainability scheme 

(2010/C 160/01) and the 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) 
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The GHG emission saving is calculated as follows and in accordance with Annex V of the EU Directive 

2009/28/CE modified by the Directive 2015/1513:  

 

        
         

  
 

 

a EB: Total GHG emissions from biofuel/bioliquids (gCO2 eq /MJ) 

a EF: Total GHG emissions from the fossil fuel comparator (gCO2 eq /MJ). 

 

The values for the fossil fuel comparator (EF) are defined by the EU Directive 2009/28/CE modified by the 

Directive 2015/1513, Annex V - Part C - point 19, according to application.  

The fossil fuel comparator to be used at present for biofuels is 83.8 g CO2 eq/MJ. This value will be 

superseded by ‘the latest actual average emissions from the fossil part of petrol and diesel in the 

Community’ when that information becomes available from the reports submitted under the Fuel Quality 

Directive. 

 

 

 

 

 

- Extract from Directive 2009/28/CE  modified by the Directive 2015/1513 - Article 17 - paragraph 2  

 

The greenhouse gas emission saving from the use of biofuels and bioliquids taken into account for the purposes referred to in 

paragraph 1 shall be at least 60 % for biofuels and bioliquids produced in installations starting operation after 5 October 

2015. An installation shall be considered to be in operation if the physical production of biofuels or bioliquids has taken place. 

In the case of installations that were in operation on or before 5 October 2015, for the purposes referred to in paragraph 1, 

biofuels and bioliquids shall achieve a greenhouse gas emission saving of at least 35 % until 31 December 2017 and at least 50 

% from 1 January 2018. 

 

- Extract from EU Directive 2009/28/CE  modified by the Directive 2015/1513 2015/1513 ï Annex V ï

Part C - Point 19  

ñEF shall be the latest available actual average emissions from the fossil part of petrol and diesel consumed in the Community 

as reported under Directive 98/70/EC. If no such data are available, the value used shall be 83.8 gCO2 eq/MJ. 

For bioliquids used for electricity production, for the purposes of the calculation referred to in point 4, the fossil fuel 

comparator EF shall be 91 gCO2eq/MJ. 

For bioliquids used for heat production, for the purposes of the calculation referred to in point 4, the fossil fuel comparator EF 

shall be 77 gCO2eq/MJ. 

For bioliquids used for cogeneration, for the purposes of the calculation referred to in point 4, the fossil fuel comparator EF 

shall be 85 gCO2eq/MJò 
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The greenhouse gases covered by the EU Directive 2009/28/CE modified by the Directive 2015/1513 are: 

carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O)
3
. The calculation of GHG emissions shall 

not take into account emissions of other gases. 

 

1.2.  Use of the 2BS voluntary scheme 

1.2.1. Scope of application 

Economic operators must ensure that they take into account the latest values or methodological aspects 

issued by the European Commission.  

This part of the scheme shall be updated by a decision of the 2BS association in the case of: 

a A new update to Annex V of the EU directive  modified by the Directive 2015/1513, 

a Development of additional emissions factors (major changes to databases) 

a A recommendation from the European Commission leading to a change in the scheme 

 

If in doubt, the information issued by the European Commission in the Official Journal shall take 

precedence over the methodology in this report. 

The 2BS methodology shall be used to calculate the GHG emission savings for the whole biofuel/biomass 

value chain with the following exceptions: 

a The economic operator can use alternatively the latest available and appropriate version of a 

methodology from a voluntary scheme dedicated to the calculation of GHG emissions savings that has 

been recognised by the European Commission and has been recognised by 2BS association. (See 

paragraph 8. “Recognition of other voluntary schemes” in the Governance and Management Procedure 

of the 2BS voluntary scheme,  2BS-PRO01 “),  

 

a When an economic operator certified under the 2BS voluntary scheme  receives material from another 

economic operator (biomass supplier, intermediate product supplier or final product supplier) that has 

been certified by another voluntary scheme recognised by both the European Commission and the 2BS 

association, the total emission value obtained by the calculation methodology of this other scheme for 

this material is used as input data to calculate GHG emissions of the product after transformation by 

the 2BS-certified operator, following the 2BS GHG methodology. When an economic operator 

receives raw materials and interim products   from another voluntary scheme it is in the appropriate 

units (e.g. gCO2eq/dry-ton of feedstock or gCO2eq/dry-ton intermediary product, respectively). 

Farmers for example, cannot report cultivation GHG emissions in the unit CO2eq/MJ of biofuel 

because this would require knowing how efficiently these are converted into final biofuels. 

                                                           
 

3
  EU Directive 2009/28/CE modified by the Directive 2015/1513 - Annex V - Part C - Point 5 
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1.2.2. Main rules – Transmission of information through the chain of custody 

Rule 1: The 2BS certified economic operator shall obtain in writing from his supplier information about 

the GHG emission value. Two situations can occur: 

1. The supplier did not do a calculation and uses default values. In this case in order to simplify the 

administrative burden and to avoid mistakes only transmit that the default value is used
4
. GHG 

emission data should only be included on documentation if actual values have been applied. 

Therefore, it is the responsibility of downstream operators to include information concerning the 

(disaggregated) default emission value for the final biofuel. 

2. The supplier does a calculation. In this case at least, he must transmit to the downstream operator : 

a. A GHG emission value (with or without transport and storage/storage and distribution). This 

value must be expressed in gCO2eq per dry-ton of material or intermediate product (e.g.: 

gCO2eq/dry-ton of feedstock) unless the supplier is a “final economic operator”. In this case, 

values must be expressed in gCO2eq/MJ. 

b. Information as to whether the biofuel or bioliquid has been produced in an installation that was in 

operation on or before the 5
th

 of October 2015. 
 

In order to obtain the GHG emission value in gCO2eq per dry-ton where the calculation provides a result in 

gCO2eq per “moist”-ton the following formula must be applied
5
 

 

 

                  
                   

                    
 

a                  : Total emissions of feedstock1 Dry in (gCO2 eq /Kg Dry) 

a                    : Total emissions of feedstock1 Moist in (gCO2 eq /Kg Moist) 

a                 : Moisture content in % expressed in decimal value 

 

The moisture content should be the value measured before or after delivery. If this value is not known, the 

maximum value allowed by the delivery contract shall be applied. 

 

Rule 2: When actual GHG emission values corresponding to a raw material or an intermediate product of 

the biofuel production chain are provided in gCO2eq/MJ of the specified biofuel, the downstream operator 

must use default values for the upstream operations carried out by his supplier instead of the actual values, 

because of the impossibility of using actual GHG emissions given in gCO2eq/MJ without making 

assumptions about yields and allocations.  

 

Rule 3: GHG emission data should only be included on documentation if actual values have been applied 

and should only be reported in g CO2eq/MJ of final biofuel by the final economic operator. In case 

                                                           
 

4
 “Note” Page 3 

5
 “Note” Page 2 
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disaggregated default values would be use it is necessary to report that disaggregated value is used but not 

authorised to put any value. 

 

When a biomass supplier certified under 2BS or another EC-recognised voluntary scheme provides a 

default value or a disaggregated default value to a downstream 2BS certified operator: 

- He is responsible for ensuring that the biomass respects one of the three conditions of the article 19.3 

of the (EU) Directive 2009/28/EC amended by the (EU) Directive 2015/1513, 

- He shall transmit this information in gCO2eq per dry-ton of material or intermediate product (e.g.: 

gCO2eq/dry-ton of feedstock) 

 

Rule 4: The auditor shall check that the economic operator has obtained from its supplier the necessary 

voluntary scheme certificate, which is valid for all relevant deliveries and the GHG information for each 

batch of material. Although the accuracy of the GHG values is the responsibility of the previous economic 

operator and of its voluntary scheme, the auditor shall check that the values provided are realistic, within 

the normal range of values, based on available and reliable sources such as default values.   

 

Rule 5: Transportation phase 

In addition, the actual GHG emission value shall be associated with one of the following details: 

- With applicable transport, storage or distribution actual emission values covered by etd
6
. etd 

calculation can be done exclusively if emissions of all transport steps are recorded and transmitted 

through the chain of custody 

- Without applicable transport, storage or distribution actual emission values covered by etd  

If no value for etd is provided, or if the GHG emission value doesn’t include the transport and storage or 

storage and distribution, the etd default value shall be added by the last economic operator to obtain the 

final GHG emission value for the finished material.  

If a value for transport and storage or storage and distribution is provided separately, it should be discarded 

if and when the etd, default value is added by the last economic operator. 

 

Actual values of emissions from transport can only be determined if emissions of all transport steps are 

recorded and transmitted through the chain of custody 

 

Rule 6: In relation with ep calculation 

When the biomass producer provides an actual emission value in gCO2eq/ton of dry biomass to the next 

operator of the chain, and if the latter wants to use a disaggregated default value for the processing phase, 

the final processor shall convert the emissions provided by the biomass supplier from gCO2eq/ton of dry 

biomass to gCO2eq/MJ, in order to calculate total GHG emissions of the biofuel production chain. This 

conversion shall be done according to the actual yields and allocations between products and co-products 

of the whole processing phase (even if default values are used for the processing phase)
7
. 

                                                           
 

6 etd value covers emissions from the transport and storage for raw material and semi-finished materials and from the storage and distribution for finished 

materials. 
7 For more details on the calculation methodology, see section 2.8 “Adjusting actual values calculated for each step”. 
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Additionally the use of actual values for processing is only possible if all necessary information on the 

emissions of all processing steps was included at the appropriate processing step and properly transmitted 

along the chain of custody. 

 

Rule 7: Use of actual values for processing 

The use of actual values for processing is only possible if information on the emissions of all processing 

steps was included at the appropriate processing step. 

 

Rule 8: When actual values are calculated, it is necessary to split the total amount of emissions into all 

elements of the GHG emission calculation formula that are relevant. This applies also to the elements of 

the formula which are not included in the default values such as el, esca, eccr, eccs and eee.” 

 

1.3. Main audit results 

Rule 1: Auditors shall record the emissions from the processing occurring at the audited site (emissions 

after allocation) and if relevant the achieved savings in the audit report. Furthermore, should the emissions 

deviate significantly from typical values the report has to include information that explains this / these 

deviation(s). 

 

Rule 2: Economic operators are only allowed to use actual values after the capability to conduct such a 

calculation, according to the GHG emission calculation methodology, has been verified by an auditor. 

Such a verification shall be performed during the audit of the economic operator before participation in the 

voluntary scheme. 
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2. Methodology for calculating greenhouse gas emissions 

2.1.  Introduction 

Greenhouse gas emissions from the production, distribution and use of biofuels/bioliquids are calculated 

according to the following formula (directive 2009/28/CE modified by the Directive 2015/1513- Annex V 

- Part C - point 1):  

EB  =  eec+  el +  ep +  etd +  eu –  esca – eccs –  eccr – eee, where:  

a EB = total emissions from the use of the fuel, (gCO2 eq /MJ) 

a eec = emissions from the extraction or cultivation of raw materials, (gCO2 eq /MJ) 

a el = annualised emissions from carbon stock changes caused by land-use change, (gCO2 eq /MJ) 

a ep = emissions from processing, (gCO2 eq /MJ) 

a etd = emissions from transport and distribution, (gCO2 eq /MJ) 

a eu = emissions from the fuel in use, (gCO2 eq /MJ) 

a esca = emission saving from soil carbon accumulation via improved agricultural management, 

(gCO2 eq /MJ) 

a eccs = emission saving from carbon capture and geological storage, (gCO2 eq /MJ) 

a eccr = emission saving from carbon capture and replacement, (gCO2 eq /MJ) 

a eee = emission saving from excess electricity from cogeneration. (gCO2 eq /MJ) 

 

The calculations associated with factors of this formula will be detailed in point “2.7 Calculation with 

actual values” of this methodology.  

 

When actual values are calculated, it is necessary to split the total amount of emissions into all elements of 

the GHG emission calculation formula that are relevant. This applies also to the elements of the formula, 

which are not included in the default values such as el, esca, eccr, eccs and eee. 

 

The economic operators shall use the latest version of the methodology and of the emission factor values 

available on the 2BS internet site: http://www.2BS.org/scheme-requirements-and-documents.html. 

The equation above demonstrates that in the end it is necessary to have available all emissions in gCO2 eq 

/MJ regarding the final Biofuel.  

 

http://www.2bsvs.org/scheme-requirements-and-documents.html
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But it is impossible for the first economic operator in the chain of custody to know which process will be 

used by the following operator in the chain. As a consequence, it is necessary to calculate some emissions 

using two calculation steps: 

 

1. Firstly calculation of CO2eq emissions gives “initial values” for emissions in gCO2eq/kg of (dry) 

intermediate products, 

2. Secondly calculation by the “final economic operator” who has the knowledge about all processes 

used to produce the biofuel and must transform “initial values” for emissions available in 

gCO2eq/kg of (dry) intermediate products into “final” emissions in gCO2 eq /MJ
8
. 

 

2.2. Scope of application 

2.2.1. Conditions of application of default, average and actual values 

The EU Directive 2009/28/CE modified by the directive 2015/1513 gives two types of default value: 

a Aggregated GHG emission saving values for certain biofuels/bioliquids pathways. 

a Disaggregated values for the factors
9
 in the formula available in EU Directive 2009/28/CE modified by 

the directive 2015/1513 - Annex V – Part C – Point 1, intended for calculating the total GHG emissions 

from the biofuel/bioliquid (EB) and then the GHG emission saving.  

The use of these default values is subject to the conditions set out in the following paragraphs. 

 

2.2.1.1. Use of default (“aggregated”
10)

 GHG emission saving values 

The use of aggregated GHG emission saving values is subject to two conditions: 

a CONDITION 1: An aggregated default value for the biomass concerned is defined by the EU 

Directive 2009/28/CE modified by the directive 2015/1513 - Annex V - part A or B. These default 

values must be used only when process technology and feedstock used for the production of the biofuel 

match their description and scope. When the value is given for : 

Ĕ A feedstock without any reference to a specific process or specific energy for the process, there 

is no specific verification to do because it is sure that all processes and energies are acceptable, 

Ĕ A feedstock with reference to a specific process or specific energy for the process, 

a It is necessary to ensure that the reality of the process matches perfectly with the one used for the 

calculation of the default value
11

. 

                                                           
 

8 For more details on the calculation methodology see Ch 2.8 “Adjusting actual values calculated for each step”. 
9 The disaggregated default values are available for eec, ep – eee, etd 
10 EU Directive 2009/28/CE modified by the Directive 2015/1513 - Annex V - Parts A and B 
11 As an example of this we can take the case of methane capture during palm oil production (see “Note” p2) Ą For the calculation of the default value it is 

assumed that methane emissions are reduced so that without allocating emissions to palm oil mill effluent (POME) plants emit less than 5.46 kgs of methane per 
tonne of CPO. 
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And 

a CONDITION 2: GHG emissions due to land use changes are 0 or less, i.e. el ≤ 0.  

In this case, el must be calculated in compliance with the following point of this method: “2.7.3 

Annualised emissions from carbon stock changes caused by land-use change: el.”  

el ≤ 0 means that there is no land use change, or that the carbon stock of the new land use is greater 

than that of the previous use. 

 

2.2.1.2. Use of actual, disaggregated default, and average emissions values 

If the economic operators so wish, or if they are unable to use the savings value provided in tables A and B 

of the EU Directive 2009/28/CE modified by the Directive 2015/1513 – Annex V, they should calculate 

EB:  

a Either by calculating the “actual GHG emissions” generated by biomass production using a 

methodology compliant with the EU Directive 2009/28/CE modified by the Directive 2015/1513 – 

Annex V – Part C, without using any default values. Ĕ In this case, actual values should be calculated 

in compliance with point, “2.7 Calculation with actual values”, of this method. 

a Or using a mix of disaggregated default values and actual values, for the factors in the formula given in 

the EU Directive 2009/28/CE modified by the Directive 2015/1513 – Annex V – Part C. Ĕ In this case, 

actual values must be calculated in compliance with point, “2.7 Calculation with actual values”, of this 

method.  

The disaggregated default values must be taken from the tables in the EU Directive 2009/28/CE modified 

by the Directive 2015/1513 – Annex V – parts D and E.  

In place of the default value for the cultivation of raw materials, the use of eec, it is also possible to use: 

a For the EU, an average value specific to the NUTS 2 area concerned, supplied by the member state 

concerned. As per the Note to VS on GHG, “values included in the NUTS 2 reports do not represent 

disaggregated default values. Therefore, they can at the time being only be used as an input for the 

calculation of actual values, but cannot be used to report emissions from cultivation in the unit 

CO2eq/MJ of biofuel”. Additionally these values must be published on “The Commission Website” in 

the following unit: KgCO2eq/ dry-ton of feedstock to be considered as usable. 

a A similar level would also be appropriate outside the EU. In this case the same rules as described 

above must be strictly respected. So it is strictly mandatory to have an official report sent and 

validated by the commission and values available on the commission website as for country inside EU. 

Or  

a An average emission value for a more fine-grained area than NUTS 2, with the same level of guaranty 

as described previously at NUTS 2 level. In this case the calculation must respect all rules described in 

this methodology in accordance with EU rules and is acceptable only at group farm level and not at 

simple farm level. 

These values should be primarily based on: 

1) A method which takes into account soil characteristics, climate, and expected raw material yields.  

2) One of the following sources: 
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Ĕ Official statistical data from government bodies where available and of good quality. 

ĔIf no official statistical data from government bodies is available, statistical data published by 

independent bodies may be used. 

ĔIf these values are not available, the numbers may be based on scientifically peer-reviewed work 

with the precondition that data lies within the commonly accepted data range. 

3) The most recent available data from the above-mentioned sources. The data should be updated over 

time, unless there is no significant variability of the data. 

 

The typical values given in Annex V of the EU Directive 2009/28/CE modified by the Directive 2015/1513 

cannot be used by economic operators. 

2.2.2. Emission factors 

The emission factors used for calculating actual emissions must be taken from this methodology “Annex 1: 

List of emission factors”. 

The economic operator shall use the most recent available emission factors from the sources mentioned in 

annex 1. If the values of emission factors from the sources used are updated (e.g.: standard calculation 

values published on the Commission website would have to be used primarily, or BioGrace or Ecoinvent) 

these values shall be updated and used by the economic operator. 

If an emission factor required for calculating GHG emission savings is not supplied in this list, it is 

nevertheless possible to use an emission factor taken from another source if: 

a The emission factor is representative of the emissions caused, and  

a The values should be primarily based on: 

a) Official statistical data from government bodies when available and of good quality. 

b) If no official statistical data from government bodies is available, statistical data published by 

independent bodies may be used. 

c) If these values are not available, the numbers may be based on scientifically peer-reviewed work with 

the precondition that data lies within the commonly accepted data range. 

- Extract from EU Directive 2009/28/CE modified by the Directive 2015/1513 ï Article 19 ï Paragraph 2  

 

ñBy 31 March 2010, Member States shall submit to the Commission a report including a list of those areas on their territory 

classified as level 2 in the nomenclature of territorial units for statistics (NUTS) or as a more disaggregated NUTS level in 

accordance with Regulation (EC) No 1059/2003 of the European Parliament and of the Council of 26 May 2003 on the 

establishment of a common classification of territorial units for statistics (NUTS) where the typical greenhouse gas emissions 

from cultivation of agricultural raw materials can be expected to be lower than or equal to the emissions reported under the 

heading óDisaggregated default values for cultivationô in part D of Annex V to this Directive, accompanied by a description of 

the method and data used to establish that list. That method shall take into account soil characteristics, climate and expected 

raw material yields. 
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a The data used shall be based on the most recent available data from the above-mentioned sources. The 

data should be updated over time, unless there is no significant variability of the data. 

The unit of the emission factor for an input or output must be in grams or kilograms of CO2 equivalent per 

unit of measure of the input or output. 

All the emission factors have to be based on Global Warming Potential (GWP) of 1 for CO2, 23 for CH4, 

and 296 for N2O. 

If the European Commission revises the GWP of these GHGs, then the emission factors shall be updated. 

In such a case the economic operator shall use emission factors based on the appropriate GWP. 

 

2.3. System boundaries 

The system boundaries specify all the component processes to be included in the calculation of the GHG 

emissions, as well as the level of detail with which these processes are to be handled. 

 

a Inclusions  

The boundaries of the system under study take into account all emissions from raw material production up 

to the point at which the bioliquid/biofuel is burnt.  

Emissions from processes involving both the biofuel and the fossil fuel in which it is incorporated (ex: 

Electricity consumption at blending and at final distribution) are allocated pro rata to the biofuel according 

to relative energy content. 

According to the EU Directive 2009/28/CE modified by the Directive 2015/1513
12

 and the Communication 

(2010/C 160/02)
13

, GHG emissions associated with the management of wastes and residues have to be 

taken into account from the point of collection. No GHG emission is allocated to them before collection.  

In the agricultural phase, emissions related to the application of fertilisers during the whole agricultural 

cycle, including those used before sowing of biomass for the purpose of soil preparation, are included 

within the system boundaries.  

a Exclusions  

Regarding the out-of-boundary parameters of the system, the EU Directive 2009/28/CE modified by the 

Directive 2015/1513 specifies: 

- Extract from the EU Directive 2009/28/CE modified by the Directive 2015/1513 ï Annex V - part C 

ñEmissions from the manufacture of machinery and equipment shall not be taken into account.ò 

 

                                                           
 

12 EU Directive 2009/28/CE modified by the Directive 2015/1513 - Annex V - Part C - Point 18 
13 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) Annex II 
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GHG emissions associated with the manufacture of machinery and equipment, as well as GHG emissions 

associated with the repair and maintenance of equipment and infrastructure, are not included in the GHG 

emissions saving calculation.  

 

It is assumed that carbon sequestered during the growth of the biomass is not included within the system 

boundaries. 

 

a Wastes and residues: 

The transportation and the end of life processing of wastes and residues produced during the life cycle of a 

biofuel and right up to the end of life processing stage must be taken into account using the appropriate 

factor (in eec or ep depending on where the wastes or residues are produced). 

 

Wastes and 

residues 

Used as raw material in a lifecycle 

process of the biofuel/bioliquid 

Non-recycled, produced by a 

lifecycle process of the 

biofuel/bioliquid 

Produced by a lifecycle process of the 

biofuel/bioliquid and recycled in the 

production of another product 

Transport for 

collection and 

storage 

Included: the collection starts at the 

point of the process where the 

wastes or residues are re-directed 

from their normal path
14

 

Included from the process 

of collection up to the end of 

life processing of those 

materials 

Excluded
15

 

End-of-life 

processing 
Not applicable Included 

Excluded  

(recycling process) 

                                                           
 

14 e.g.: In the case of industrial waste, that would normally be transported to an end of life processing unit, but is now transported to a biofuel plant, the 
“collection” stage means the distance travelled by the waste from the point where the transportation path changes, for example from the plant where the waste or 

residue is produced to the biofuel plant, or from the place where the waste is usually gathered to the biofuel plant. 
15 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) Annex II. This exclusion refers to the economic operator that generates these wastes/residues. 
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a Coss-reference between system boundaries and factors given by the EU Directive 2009/28/CE 

modified by the Directive 2015/1513: 

 

 

Figure 1: Factors used in the formula of the EU Directive 2009/28/CE modified by the Directive 2015/1513 – Annex V – 

Part C associated with stages in the life cycle of biofuels and bioliquids 

 

2.3.1. Cut-off rule 

- Extract from the Communication (2010/C 160/02)
16

 - 

"It would not seem necessary to include in the calculation inputs which will have little or no effect on the result, such as 

chemicals used in low amounts in processing." 

 

In the case of actual value calculations, all inputs and outputs of the production processes of the 

biofuel/bioliquid should be taken into account. 

                                                           
 

16  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) – Point 3.3 
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However, it is possible to omit certain processes, inputs and outputs. This exclusion is allowed only if it 

does not significantly alter the results of the GHG emission saving calculation. The amount of emissions 

omitted must not be more than 0.5% of the total emissions. 

All excluded inputs and outputs must be clearly stated in a report and the reasons for, and implications of, 

excluding them must be justified. 

2.4. Auditability 

In order to facilitate auditability of principle 2 “Greenhouse gas emissions saving” of the 2BS voluntary 

scheme, the economic operator must make available to the auditor in advance of the planned audit a report 

detailing as a minimum: 

a all assumptions made and the justification for them, 

a compliance with the cut-off rule, 

a list of elements ignored, 

a And a description of the system (crop management techniques, description of processes, etc.). 

The economic operator may supply any document considered to be relevant to justify the use of the values 

supplied using internal or external documents (e.g. production audit, invoice, process overview, third-party 

certificate or report, measurement tool records, etc.).  

The documents must be referenced, transparent and verifiable, so that an auditor can verify the origin and 

relevance of the values supplied. Where some unusual values are used the economic operator must flag 

these particular values and explain in detail in its documentation the reason for using these values
17

. 

 

2.5. Data collection 

a Data collection: when calculating an actual value, data must meet the following conditions: 

 

Ĕ The data must be representative of all the inputs and outputs from a geographical, technological 

and time point of view  

 

Ĕ Cultivation data may be collected from growers, or representative average values at the level of a 

NUTS 2 or equivalent (outside EU) area or smaller may be used. When using representative 

average values, the aggregation method and rules for calculating the final values used must be 

documented.  

 

a Temporal representativeness: the collected data must be representative of the technology used in 

each phase of the life cycle of the biofuel/bioliquid released for consumption. To achieve this, in the 

                                                           
 

17 “Note” p6 
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case of the post agricultural stages, the data may be representative of the year preceding the relevant 

phase.  

 

 

 

a Lower Heating Value (LHV): 

 

If the Lower Heating Value (LHV) of a parameter required for the purpose of calculating GHG emission 

savings is not provided by Annex III of the Directive
18

, it is then possible to use a value originating from 

another source. In this case the other source must meet the following conditions:  

 

Ĕ The LHV is representative of the material concerned and refers to the energy content of the raw 

material, and should be that of the entire (co-)product and not only of its dry fraction. 

 

Ĕ The source must be a scientifically peer-reviewed publication/database with the precondition that 

data lies within the commonly accepted data range, or from data measurement which has been 

independently verified by an accredited external third party body. 

 

Ĕ The source of the LHV value must be documented (at least the date of publication, author or 

organisation and title must be provided) 

 

 

2.6. Allocation criterion and rule for application 

2.6.1. Energy content-based allocation criterion 

Some production processes for biofuels/bioliquids produce one or more co-products. In this case, GHG 

emissions should be allocated according to the criterion of energy content to allocate emissions between 

the production of the biofuel/bioliquids and the co-products. 

 

 

- Extract from the EU Directive 2009/28/CE modified by the Directive 2015/1513 ï Annex V - part C ï 

point 17 

ñWhere a fuel production process produces, in combination, the fuel for which emissions are being calculated and one or 

more other products (co-products), greenhouse gas emissions shall be divided between the fuel or its intermediate product 

and the co-products in proportion to their energy content (determined by lower heating value in the case of co-products other 

than electricity).ò 

 

 

                                                           
 

18 EU Directive 2009/28/CE modified by the Directive 2015/1513 - Annex 3: Energy content of transport fuels 
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- Extract from the Communication (2010/C 160/02) - Annex 2
19

 

ñThe lower heating value used in applying this rule should be that of the entire (co-)product, not of only the dry fraction of it. 

In many cases, however, notably in relation to nearly-dry products, the latter could give a result that is an adequate 

approximation. 

Since heat does not have a lower heating value no emissions can be allocated to it on that basis. 

No emissions should be allocated to agricultural crop residues and processing residues, since they are considered to have 

zero emissions until the point of their collection (2), nor to waste. Further detail on waste and residues is in Section 5.2. ò 

 

a Use of gross LHV for making allocations on energy content criterion: 

 

For the purpose of making an allocation according to the energy content criterion, economic operators 

must use the gross LHV of co-products. If the LHV of the dry fraction of the products and co-products is 

only available to economic operators, they may use the following formula to calculate the gross LHV. 

          
      
   

 
     

   
 

Where: 

a Lv: is the latent heat of water evaporation at 25°C, i.e. 2.447 MJ/kg  

a LHV G: LHV of the gross material (wet) (in MJ/kg) 

a LHV D: LHV of the dry material (in MJ/kg) 

a TH: moisture content (in %) 

 

Allocation factor 

 

   
                       

                        ∑                            
 

    
                           

                        ∑                            
 

Where: 

a AP: Allocation factor to the main product (in %) 

a ACP: Allocation factor to the co-product (in %) 

a MG: Wet mass of product or co-product (e.g.: kg) 

                                                           
 

19 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) 
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Where a fuel production process produces, in combination, the fuel for which emissions are being 

calculated and one or more other products (co-products), the emissions of the biofuel shall be multiplied by 

the allocation factor. 

The emissions to be divided shall be eec + el + those fractions of ep, etd and eee that take place up to and 

including the process step at which a co-product is produced. If any allocation to co-products has taken 

place at an earlier process step in the life-cycle, the fraction of those emissions assigned in the last such 

process step to the intermediate fuel product shall be used for this purpose instead of the total of those 

emissions. 

For calculating allocations between the product and the co-products the following formulas apply to: 

       ∑         

         ∑         

Where: 

a XP: Emissions allocated to biofuel/bioliquid (in gCO2 eq/MJ) 

a QA: Quantity used/emitted of input/output per MJ of bioliquid/biofuel (e.g.: kg/MJ, t/MJ…)  

a FEA: Emission factor associated with each input/output (in gCO2 eq/input e.g.: gCO2 eq/kg) 

a XCP: Emissions allocated to co-products (in gCO2 eq/MJ) 

2.6.2. Rule for application of allocation criterion 

- Extract from the Communication (2010/C 160/02) - Annex 2
20

 

 

ñAllocation should be applied directly after a co-product (a substance that would normally be storable or tradable) and 

biofuel/bioliquid/intermediate product are produced at a process step. This can be a process step within a plant after which 

further ódownstreamô processing takes place, for either product. However, if downstream processing of the (co-) products 

concerned is interlinked (by material or energy feedback loops) with any upstream part of the processing, the system is 

considered a órefineryô ( 3 ) and allocation is applied at the points where each product has no further downstream processing 

that is interlinked by material or energy feedback-loops with any upstream part of the processing.ò 

 
 

GHG emissions from the further processing of co-products are excluded if the co-products leave the 

system boundary. They are included however, if outputs from the processing return upstream of the 

process by material or energy loopback. 

                                                           
 

20 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) 
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a Case 1:  No material or energy feedback loops (open loop processing by way of storage or sale of co-

products): 

 
 

Figure 2 - Allocation based on criterion of energy content of products and co-products 

(without material or energy feedback loops) 

 

 

 

 

 

a Case 2: Material or energy feedback loops (closed loop processing of co-products): 

 

 

 

 
Figure 3 - Allocation based on criterion of energy content of products and co-products  

(with material or energy feedback loops) 
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2.7. Calculation with actual values by type of emission 

For the calculation of actual values, all data must be able to be justified and documented in accordance with the 

criteria set by the following point of this method, “2.4 Auditability”. The calculation of actual values remains an 

option. Each time there is a risk of not having enough clearly documented information, default values (aggregated or 

disaggregated) must be used. 

Some calculations reported in this chapter allow “approximate” emissions in gCO2eq/kg of (dry) intermediate product 

to be obtained (see Chapter 2.1 Introduction) 

 

2.7.1. Generic calculation rule  

Actual values: 

 

If the economic operators use actual values, they shall make reference to the method and source used for 

determining actual values (e.g. geographical and temporal representativeness for average values). 

Reference shall be made also to the Commission’s website in order to clearly indicate that all rules are 

properly respected. 

 

 

Electricity grid: 

 

- Extract from the Communication (2010/C 160/02) - Annex 2
21

 

ñThe Directive requires the use of the average emission intensity for a ódefined regionô. In the case of 

the EU the most logical choice is the whole EU. In the case of third countries, the national average 

could be the appropriate choice. ò 

 

Emission factors for the European Union electricity grid are supplied in Annex 1: List of emission factors, 

and shall be used by economic operators for all the European Union member states. 

 

Standard calculation values published on the Commission website should be used where available. If no 

value is available as is the case for the grid factors for EU member states, Biograce values must be used.  

 

 

Emission factors missing: 

 

Economic operators that require an emission factor which is missing from the list supplied in Annex 1, 

which values have been copied from the Commission’s website, may use a value taken from another 

recognised source [see 2.2.2 Emission factors].  

 

                                                           
 

21 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) 
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As and when BioGrace publish additional standard values, these values shall be used by economic 

operators. This recommendation applies to all additional values published, not only for the emission factors 

of the electricity grid.  

 

2.7.2. GHG emissions from the extraction or cultivation of raw materials: eec 

2.7.2.1. General 

For the calculation of factor eec, all significant inputs must be taken into account: 

 

     
∑         ∑        

 
     

 

Where: 

a eeci : GHG emissions of the extraction or cultivation of raw materials (in gCO2eq/kg of biomass) 

a Qi: quantities of inputs used at raw materials production stage per hectare and per year (e.g.: kg 

fertiliser/(ha*yr))  

a FEi: emission factors of inputs at raw materials production stage (in gCO2 eq/input e.g.: gCO2 eq/kg of 

fertiliser) 

a Qe: quantities of N2O emitted at raw materials production stage per hectare and per year (e.g.: kg 

N2O/(ha*yr)) 

a FEe: emission factor of N2O 
22

 

a aec: energy allocation factor between raw material for biofuel production and agricultural co-products 

(in MJ/MJ) 

a Y: crop yield of the main product, (in kg/(ha*yr)) 

 

When an economic operator has to provide an actual GHG value for factor eec, the value for factor eec shall 

be given in gCO2eq/kg of dry biomass to the next economic operator, since the conversion in gCO2eq/MJ of 

biofuel depends on the yield of the processes and allocation between intermediate/final products and co-

products, and should be done by the final economic operator
23

. 

 

If the calculation provides a “initial” result in gCO2eq/kg of moist biomass it is necessary to transform this 

result into gCO2eq/kg of dry biomass (see Rule 1 on Chapter 1.2.1 Scope of application). 

 

                                                           
 

22
Economic operators must ensure that they take into account the latest value of CO2 equivalence for N2O issued by the European Commission.  If no such data 

is available, the value used shall be 296 gCO2 eq/kg, as reported under Directive 2009/28/EC. 
23

 For more details on the calculation methodology, see Ch 2.8 “Adjusting actual values calculated for each step”. 
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This factor includes GHG emissions related to the production of raw materials and their collection, as well 

as the production and supply of inputs. It is the reason why this calculation can only be done at the origin 

of the chain of custody. To do the calculation it is required to gather at least the following data
24

: 

 

a Amount of pesticides (in kg/(ha*yr)) 

a Amount of seeds (in kg/(ha*yr)) 

a Amount and type of fertilisers (in kg/(ha*yr)) 

a The emissions of N2O from soils (kg/(ha*yr)) 

a Diesel consumption (in l/(ha*yr)) 

a Electricity consumption (in kWh/(ha*yr)) 
a Crop yield of product (yield of the main product in kg/(ha*yr)) 
a Yield of co-products (in kg/ha) 

a The lower heating values of products and co-products (in MJ/kg) 

a The distance of raw materials collection (in km) 
a All other relevant processes 

 

- In the EU: It is only possible to use NUTS2 level data that has been calculated by Member States 

in the unit kg CO2/ dry-ton of feedstock and that has been published by the Commission on its 

website. Farm groups can calculate average data at a more finely grained level (e.g. NUTS 3). 

 

- Outside the EU. It is only possible to use NUTS2 level data that has been calculated by Third 

Countries in the unit kg CO2/ dry-ton of feedstock and that has been published by the Commission 

on its website. Farm groups can calculate average data at a more finely grained level (e.g. NUTS 3 

equivalent). 

 

2.7.2.2. Production of fertilisers 

The chosen calculation rule aims at minimising the uncertainties related to this contributor. The use of 

emissions factors which are representative of the national market must be chosen in preference. The 

emissions factors required for the calculation are:   

a European Union member states: the emissions factors used for calculating the NUTS 2 area average 

emissions. 

a Third countries: the emissions factors used in calculating the average emissions in areas where the 

typical GHG emissions can be expected to be lower  than or equal to the Directive's 2009/28/CE 

modified by the Directive 2015/1513 default values – Annex V. (Compliance with EU Directive 

2009/28/CE modified by the Directive 2015/1513 – Article 19 – Paragraph 4).  

a In the absence of these values, the emission factors supplied in this method “Annex 1: List of 

emission factors” must be used.  

 

 

                                                           
 

24 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) Annex2: Cultivation 
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The emissions factors relating to fertiliser production are specified by type
25

.  

a If the data collected is not specific to types of fertiliser, the economic operator must use the average 

emission factor related to the family of fertiliser applied (N, P205, K20, and CaO) taken from the list 

of emission factors [see Annex 1: List of emission factors].  

 

a If the data collected is specific to fertiliser types, and a value is missing from the list of emission 

factors, the conservative value for the family of fertiliser required must be used. The economic 

operator may also use a value from a recognised source. [see Annex 1: List of emission factors”] 

 

a If the data is available, the emissions from production of fertiliser should either be based on measured 

values or on specifications of the production facility. When the range of emission values for a group 

of fertiliser production facilities to which the concerned facility belongs is available, the most 

conservative emission number of that group shall be used. Otherwise please refer to the annex 1. 

 

Manures used as an organic fertiliser are considered as waste. Accordingly, only emissions related to their 

collection and spreading are recorded. 

 

 

2.7.2.3. Method of accounting for fertiliser use 

The typical types and quantities of fertiliser applied to the field shall be used for calculating the actual 

GHG emissions. 

 

Economic operators must record emissions related to fertiliser use during the whole agricultural cycle 

including those due to the spreading of fertilisers in advance of sowing for the purpose of soil preparation.  

 

 

2.7.2.4. Field emissions of N2O 

The calculation must take into account direct and indirect field emissions of N2O.  

 

Direct emissions 

Any cropland may directly emit N2O, especially when nitrogen fertilisers are applied. The calculation only 

refers to the excess of direct emissions due to spreading of nitrogen fertilisers. 

 

                                                           
 

25 See Annex 1: List of emission factors 
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Indirect emissions 

There are two types of indirect emissions of N20: 

a Type 1: Nitrogen which evaporates as NH3 and NOx
26

 is re-deposited on soils or the surface of bodies 

of water. Following biochemical processes, it is then emitted into the atmosphere as N2O.  

a Type 2: Part of the nitrogen leached from the fields is re-emitted into the atmosphere as N2O.  

 

These emissions are estimated using the methodologies indicated below.  

 

The rule chosen for estimating N2O emissions aims to minimise the uncertainties related to this contributor 

to the greenhouse effect, hence the rules are presented in order of priority of use. 

 

 

Ĕ Rule for estimating direct emissions:  

 

¶ Case 1: If available, IPCC Tier 2 or 3 methods from the IPCC
27

 must be used.
28

  

 

¶ Case 2: If it is not possible to use an IPCC Tier 2 or 3 methods. For the EU, an average value 

specific to the NUTS 2 area (or more fine-grained area) concerned shall be used, supplied by the 

concerned member state. A similar level would also be appropriate outside the EU. These average 

values should primarily be based on: 

Á A method which takes into account soil characteristics, climate, and expected raw material 

yields.  

Á One of the following sources: 

a) Official statistical data from government bodies when available and of good quality. 

b) If no official statistical data from government bodies is available, statistical data published 

by independent bodies may be used. 

c) If these values are not available, the numbers may be based on scientifically peer-reviewed 

work with the precondition that data lies within the commonly accepted data range. 

Á The most recent available data from the above-mentioned sources. The data should be updated 

over time, unless there is no significant variability of the data. 

 

                                                           
 

26 This nitrogen may be from nitrogen or organic fertilisers, but also from the combustion of fossil fuels or biomass. 
27 Guidelines for national greenhouse gas inventories, CH 11, (2006) – Intergovernmental Panel on Climate Change, – Intergovernmental Panel on Climate 

Change 
28 The economic operators must check with their government which IPCC method is used for accounting national emissions. 
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¶ Case 3: If the methods listed in cases 1 and 2 are unavailable, the IPCC Tier 1 method must be 

used. 

Ĕ Rule for estimating indirect emissions: IPCC Tier 1, 2 or 3 methods must be used for all geographical 

areas of agricultural production. 

 

2.7.3. Annualised GHG emissions from carbon stock changes caused by land-use   

change: el 

Economic operators must take into account potential land-use changes. 

 

In order to define what types of land-use changes need to be taken into account under the EU Directive 

2009/28/CE modified by the Directive 2015/1513, please refer to annex 2 of the Communication (2010/C 

160/02): 

 

- Extract from the Communication (2010/C 160/02) - Annex 2
29

 
 

ñLand-use change should be understood as referring to changes in terms of land cover between the six land categories used 

by the IPCC (forest land, grassland, cropland, wetlands, settlements and other land) plus a seventh category of perennial 

crops, i.e. multi-annual crops whose stem is usually not annually harvested such as short rotation coppice and oil palm (
4
). 

This means, for example, that a change from grassland to cropland is a land-use change, while a change from one crop (such 

as maize) to another (such as rapeseed) is not. 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.ò 

(4) Because such land has features of both cropland and forest land. 

 

Annualised GHG emissions from changes in carbon stocks due to land-use change are calculated using the 

following formula (taken from the EU Directive 2009/28/CE modified by the Directive 2015/1513 – 

Annex V – Part C): 

 

 

                     
 

  
 
 

 
    

 

 

 

 

Only land use change taking place after the cut-off date of January the 1st 2008 must be taken into account. 

In order to correctly define this notion of “Land use Change” it is important to take into account that 

 

 

                                                           
 

29 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) 
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- Extract from the Directive 2015/1513 ï Annex V ï Part C Point 7
30

 

 

“Croplandò (*) and ñperennial croplandò (**) shall be regarded as one land use.ò 

 

*: Cropland as defined by IPCC 

 

**: 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. 

 

 

Coefficients CSR and CSA must be calculated in compliance with the Commission decision on guidelines 

for the calculation of land carbon stocks for the purposes of Annex V of Directive EU 2009/28/CE 

modified by the Directive 2015/1513. 

 

For reference: 

 

a CSR: the carbon stock per unit area associated with the reference land use (measured as mass 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, i.e. CSR is the 

carbon stock 20 years before gathering the biomass or in 2008 if the biomass is harvested before 2028. 

(in gCeq/ha) 

 

a CSA: the carbon stock per unit area associated with the actual land use (measured as mass 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 is the earlier, i.e. in the case of biomass whose cultivation 

takes more than 20 years CSA is the carbon stock in its 20
th

 year of cultivation. (in gCeq/ha) 

 

a P : the productivity of the crop (in MJ/ha/year) 

 

a eB: To benefit from the bonus of 29g CO2 eq/MJ, the EU Directive 2009/28/CE modified by the 

Directive 2015/1513 specifies that the biofuel/bioliquid must be produced from restored degraded land 

which falls into one of the following categories: 

 

 

 

                                                           
 

30 Directive 2015/1513 - Annex V – Part C Point 7 
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- Extract from the EU Directive 2009/28/CE modified by the Directive 2015/1513 ï Annex V - part C [1] 

 

ñ 8. The bonus of 29 gCO2eq/MJ shall be attributed if evidence is provided that the land: 

(a) was not in use for agriculture or any other activity in January 2008; and 

(b) falls into one of the following categories: 

(i) severely degraded land, including such land that was formerly in agricultural use; 

(ii)  Heavily contaminated land. 

 

The bonus of 29 gCO2eq/MJ shall apply for a period of up to 10 years from the date of conversion of the land to agricultural 

use, provided that a steady increase in carbon stocks as well as a sizable reduction in erosion phenomena for land falling 

under (i) are ensured and that soil contamination for land falling under (ii) is reduced. 

 

9.The categories referred to in point 8(b) are defined as follows: 

(a) severely degraded landô means land that, for a significant period of time, has either been significantly salinated or 

presented significantly low organic matter content and has been severely eroded; 

(b) heavily contaminated landô means land that is unfit for the cultivation of food and feed due to soil contamination. 

Such land shall include land that has been the subject of a Commission decision in accordance with the fourth subparagraph 

of Article 18(4).ò 

 

 

It is not possible to use the bonus of 29g CO2 eq/MJ, until final definitions of “degraded land” from the 

European Commission are available. Once the definitions are available, the bonus may be attributed to 

calculate the factor el if the requirements are met. 

 

a A change in land management activities may not be considered as a change of land use as such. 

However, land management is taken into account in factor esca and in the calculation of carbon stocks 

(CSR and CSA). 

 

 

When el is not zero, the annualised GHG emissions from changes in carbon stocks due to land-use shall be 

transferred by the biomass operator to the next economic operator the value of el in gCO2eq/Ton of dry 

biomass (then called eli) since the conversion in gCO2eq/MJ of biofuel depends on the yield of the 

processes and allocation between intermediate/final products and co-products, and should be done by the 

final economic operator
31

.  

 

Therefore, the biomass producer shall use the same formulae as above with productivity of the crop (P) 

expressed in Tons of biomass per ha and per year to calculate eli.  

 

 

 

                                                           
 

31
 For more details on the calculation methodology, see section 2.8 “Adjusting actual values calculated for each step”. 
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2.7.4. GHG emissions from processing: ep 

For the calculation of factor ep, all significant inputs must be taken into account: 

 
 

   ∑        

Where: 

a FEy: emission factors of inputs at the processing stage (in gCO2 eq/input e.g.: gCO2 eq/kg) 

 

a Qy: quantities of inputs used at the processing stage per MJ of bioliquid/biofuel (e.g.: kg/MJ) 

 

- Extract from the EU Directive 2009/28/CE modified by the Directive 2015/1513 ï Annex V - part C ï 

point 11 

ñEmissions from processing, ep, shall include emissions from the processing itself; from waste and leakages; and from the 

production of chemicals or products used in processing.ò 

 

The factor ep includes GHG emissions related to the processing itself; to the wastes and leakages, and to 

the production of chemicals or product used in processing. It is required to gather as a minimum the 

following data: 

 

a Fuel consumption (in MJ/MJ biofuel) 

a Electricity consumption (in kWh/(MJ biofuel) from external sources, i.e. not produced in an 

internal combined heat and power production plant) 

a Amount and type of raw materials used, (in kg/MJ biofuel, this value is dependent of the yield 

of processing) 

a Amount of co-product (in kg/MJ biofuel) 

a Yield of each step of the life cycle of bioliquid/biofuel (in MJ Biofuel/MJ input) 

a The lower heating values of products and co-products (in MJ/kg) 

a Amount of chemicals used in processing (in kg/MJ biofuel) 

a Emissions from the processing plant to the air 

a Amount of wastes and leakages treated (in kg/MJ or m
3
/MJ) 

a All other relevant processes or inputs 

 

 

Actual values for emissions from processing steps (ep) in the production chain must be measured or based 

on the technical specifications of the processing facility.  

 

When the range of emissions values for a group of processing facilities to which the facility concerned 

belongs is available, the most conservative number for that group shall be used. 
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a Accounting for GHG emissions from wastes and residues  

 

No GHG emission from waste or residue production is allocated to the biofuel/bioliquids until the waste or 

residue is collected.  

 

- Extract from the EU Directive 2009/28/CE modified by the Directive 2015/1513 ï Annex V - part C [1] 

ñ Wastes, agricultural crop residues, including straw, bagasse, husks, cobs and nut shells, and residues from processing, 

including crude glycerine (glycerine that is not refined), shall be considered to have zero life-cycle greenhouse gas emissions 

up to the process of collection of those materials.ò 

 

If an economic operator uses wastes or residues in a process (e.g.: straw), theses wastes or residues have no 

impact allocated to their production. However the emissions due to the transport of these wastes or 

residues (e.g.: collection of straw up until the processing plant), and additional processes (straw used in the 

CHP plant [see 2.7.8 Emission saving from excess electricity from cogeneration: eee]) are taken into 

account. 

 

If wastes or residues are produced during the processing, the emissions caused by these wastes and 

residues need to be taken into account from the process of collection up to the end of life processing (e.g.: 

waste water treatment or landfill for solid waste). 

 

For the calculation of GHG emissions from wastes and residues collection and end of life processing, 

emissions shall be allocated according to the energy content of the products and co-products.  

 

 

 

Figure 4: Accounting for GHG emissions from wastes and residues 
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Where: 

a XP: Emissions allocated to biofuel/bioliquid production [see 2.6.1 Energy content-based allocation 

criterion] (in gCO2 eq/MJ) 

a XCP: Emissions allocated to co-product production [see 2.6.1 Energy content-based allocation 

criterion] (in gCO2 eq/MJ) 

a XTP: GHG emissions from waste collection and processing allocated to biofuel/bioliquid [see 2.6.1 

Energy content-based allocation criterion] (in gCO2 eq/MJ) 

a XTCP: GHG emissions from waste collection and processing allocated to co-product [see 2.6.1 Energy 

content-based allocation criterion] (in gCO2 eq/MJ) 

And  

        ∑        

          ∑        

 

Where: 

a AP: Allocation factor to the main product (in %) 

a ACP: Allocation factor to the co-product (in %) 

a QT: Quantity of waste processed (solid, liquid or gas) (e.g.: kg) 

a FT: Emission factor for waste/residue processing (in gCO2 eq/waste e.g.: gCO2 eq/kg) 

a  

 

The total GHG emissions from biofuel/bioliquid production are calculated according to the following 

formula:  

ep = XP + XTP 

 

2.7.5. GHG emissions from transport and distribution: etd 

All emissions from transport and storage of raw materials and semi-finished materials and from the storage 

and distribution of finished materials (biofuel) must be taken into account for the calculation of the factor 

etd. This is why actual values for transportation can only be calculated when all values are available. In 

other cases, default values must be used. 

All GHG emissions of each transportation, storage or distribution step in the supply chain must be 

calculated as follows, for each intermediate or final product:  

     [
∑               

  
  ∑         ]    

a etdi : GHG emissions of the transportation, storage or distribution step i of the supply chain (e.g. 

transportation of rapeseed grain between the collection site and the extraction site) (in gCO2eq/t of 

transported, stored or distributed product respectively) 
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a EFTDi(j) : Emission factors of the means of transport j used in the transportation step i per ton of 

intermediate product before transport (e.g.: Truck for dry product, 16-32t (in gCO2eq/(t.km)) 

a Di(j): Distance travelled by the means of transport j for the transportation step i (km) 

a    : Mass yield of the transportation step i (ton of product transported / ton of product before 

transport) 

a EFs: emission factors of other inputs (in gCO2 eq/input e.g.: gCO2 eq/kWh) 

a Qs: quantities of inputs used per ton of transported product (in e.g.: kWh/t) 

a ai: energy allocation factor between product used for biofuel production and co-products, referring 

to step i of the biofuel production chain.  

 

When using the previous calculation formulae, emissions factors for the means of transport shall be taken 

from standard calculation values published on the Commission website would have to be used in 

preference or Biograce where necessary, since they already consider an average loading rate for the return 

trip of the concerned transportation means. 

 

It is required to gather as a minimum the following data: 

a The distance travelled of the materials (in km),  

a Mass yield of each step of transportation, storage and distribution of bioliquid/biofuel (e.g.: 

yield of storage, and transport,…) (in Ton of product after transport, storage or distribution/Ton 

of product before transport, storage and distribution respectively) 

a Emissions factors of the transportation means ( Annex 1 – List of emission factors) 

a Quantities of other inputs used (per ton of transported product) 

 

In the case of transportation of biomass between two economic operators, the requirement is to give a 

value for factor etd in gCO2 eq per “dry mass” of biomass to the next economic operator using the 

calculation rule given previously, since the conversion in gCO2 eq/MJ of biofuel depends on the yield of the 

processes and allocation factor(s) of any co-products, and should therefore be done by the final economic 

operator
32

. 

 

When calculating the actual value of etd for the whole supply chain, yields and the allocation of the 

different production and transportation steps are necessary. Therefore, only the final transformer operator 

can carry out this operation.  

 

The factor etd includes the fuel depot and filling station emissions. These emissions are both related to an 

electricity usage and must be taken into account. Please refer to Annex 1 for the emissions factor of depots 

and filling stations. 

                                                           
 

32
 For more details on the calculation methodology see Ch 2.8 “Adjusting actual values calculated for each step”. 
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One important point to note is that for imported biofuels, there may be several depots that need to be 

included in the calculation (e.g. import and export terminals).  

 

In the case of organisations storing several types of raw materials, it is possible to use an apportionment 

formula to allocate a share of the overall energy consumption to each type of raw material. [See 2.6 

Allocation criterion and rule for application.] 

 

 

2.7.6. Emissions from the fuel in use: eu 

Emissions from burning the biofuel/bioliquid are estimated to be equal to zero, eu = 0 geqCO2/MJ. 

 

2.7.7. Emission saving from soil carbon accumulation via improved agricultural 

management: esca 

- Extract from the Communication (2010/C 160/02) - Annex 2
33

 

ñEmission saving from soil carbon accumulation via improved agricultural management (Annex V, part C, point 1) 

óImproved agricultural managementô could include practices such as: 

ð shifting to reduced or zero-tillage; 

ð improved crop rotations and/or cover crops, including crop residue management; 

ð improved fertiliser or manure management; 

ð use of soil improver (e.g. compost). 

Emission savings from such improvements can be taken into account if evidence is provided that the soil has carbon 

increased, or solid and verifiable evidence is provided that it can reasonably be expected to have increased, over the period in 

which the raw materials concerned were cultivated  

The emission savings in terms of g CO2eq/MJ can be calculated by using a formula as indicated in point 7 of the method, 

replacing the divisor ó20ô by the period (in years) of cultivation of the crops concerned.ò 

 

 

Emission savings from soil carbon accumulation through improved agricultural management shall be 

calculated according to the following formula (based on the formula in the EU Directive 2009/28/CE 

modified by the Directive 2015/1513 – Annex V – Part C and on the methodology arising from the 

decision of the commission (2010/335/UE)
 34

 ): 

 

                         
 

 
 
 

 
 

                                                           
 

33 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) 
34 Decision of the commission of the 10th of June 2010 on guidelines for the calculation of land carbon stocks for the purposes of Annex V of 

EU Directive 2009/28/CE modified by the Directive 2015/1513  [notified under document number C(2010) 3751] (2010/335/UE) 
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Where: 

a CSR’: The soil carbon stock before changes in agricultural practice, per unit area (in gCeq/ha) 

a CSA’: The soil carbon stock with agricultural management falling into the category “improved 

agricultural management” as defined in the Communication (2010/C 160/02)
35

 – Annex 2, per unit 

area. 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 is the earlier. (in gCeq/ha) 

a x: duration of cultivation concerned (in years) 

a P = the productivity of the crop (in MJ/ha/year)   

 

Emission savings from      is only applicable if the measure for agricultural improvement was undertaken 

after January 2008. 
 

The economic operator shall use the recommended method following the decision of the commission 

(2010/335/UE), it shall refer to the table established by the decision of the commission (2010/335/UE).  

 

It details to which category it belongs and it determines the appropriate factor for the carbon stock with 

improved agricultural management practices (CSA) and with carbon stock before changes in agricultural 

practice (CSR): 

 
- Extract from decision of the commission (2010/335/EU) - 

ñGuidance on management and input for cropland and perennial crops 

 

Management/ 

Input 
Guidance 

Full-tillage 
Substantial soil disturbance with full inversion and/or frequent (within year) tillage operations. 

At planting time, little (e.g. < 30 %) of the surface is covered by residues. 

Reduced tillage 
Primary and/or secondary tillage but with reduced soil disturbance (usually shallow and without 

full soil inversion) and normally leaves surface with > 30 % coverage by residues at planting. 

No till 
Direct seeding without primary tillage, with only minimal soil disturbance in the seeding zone. 

Herbicides are typically used for weed control. 

Low 

Low residue return occurs when there is due to removal of residues (via collection or burning), 

frequent bare-fallowing, production of crops yielding low residues (e.g. vegetables, tobacco, 

cotton), no mineral fertilisation or nitrogen-fixing crops. 

Medium 

Representative for annual cropping with cereals where all crop residues are returned to the 

field. If residues are removed then supplemental organic matter (e.g. manure) is added. Also 

requires mineral fertilisation or nitrogen-fixing crop in rotation. 

High with 

manure 

Represents significantly higher carbon input over medium carbon input cropping systems due to 

an additional practice of regular addition of animal manure. 

High without 

manure 

Represents significantly greater crop residue inputs over medium carbon input cropping systems 

due to additional practices, such as production of high residue yielding crops, use of green 

manures, cover crops, improved vegetated fallows, irrigation, frequent use of perennial grasses 

in annual crop rotations, but without manure applied (see row above).ò 
 

 

 

                                                           
 

35
 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) 
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In this case it should annualise the GHG emission saving over a period of 20 years for the calculation.  

 

 

2.7.8. Emission savings from excess electricity from co-generation: eee 

Co-generation power plants simultaneously produce electricity and heat.  

The energy content-based allocation does not apply for electricity from Combined Heat and Power 

production (CHP) if the CHP runs on: 

a fossil fuels;  

a bioenergy, where this is not a co-product from the same process; or 

a agricultural crop residues, even if they are a co-product of the same process 

 

Instead of an energy content-based allocation, emission savings from excess electricity from co-generation 

applies as following: 

a When the CHP supplies heat not only to the biofuel/bioliquid process but also for other purposes, the 

size of the CHP should be notionally reduced — for the calculation — to the size that is necessary to 

supply only the heat necessary for the biofuel/bioliquid process. The primary electricity output of the 

CHP should be notionally reduced in proportion. 

a To the amount of electricity that remains — after this notional adjustment and after covering any 

actual internal electricity needs — a greenhouse gas credit should be assigned so that it will be 

subtracted from the processing emissions. 

a The amount of this benefit is equal to the emissions attributable to the production of an equivalent 

product throughout its life-cycle. 

 

The excess electricity production from co-generation produces GHG emission savings unless the fuel is a 

co-product of the same process. Agricultural residues that can be considered as co-products of this process 

are an exception to this rule. Their usage as a fuel for the co-generation system also produces a GHG 

emissions saving. 

 

GHG emission savings associated with the excess electricity should be taken to be equal to the amount of 

greenhouse gases that would be emitted when an equal amount of electricity was generated in a power 

plant using the same fuel as the co-generation unit.  

 

The excess electricity is the quantity of electricity produced, proportional to the quantity of heat required to 

power the process.  
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To calculate the amount of excess electricity (in MJ) the following formula should be used:  

 

 

 

                    
                

   
     

 

 

Where: 

a ηelec: the electrical efficiency of the co-generation plant (in MJ/MJ input) 

a ηth: the thermal efficiency of the co-generation plant (in MJ/MJ input) 

a Qprocess: the quantity of heat that is produced by the co-generation plant and required to power the 

biofuel production process (in MJ) 

a Ein: the quantity of electricity needed to cover any internal requirements
36

 (in MJ) 

 

 

The emission factor used to calculate the GHG emission saving from excess electricity production as part 

of co-generation must be the same as for an electrical power station running on the same type of fuel as the 

one used to power the co-generation plant.  

 

 

 

2.7.9. Emission saving from carbon capture and replacement: eccr and from 

carbon capture and geological storage: eccs 

- Extract from the Directive 2015/1513 ï Annex V ï Part C Point 14 & 15
37

 

 

14. Emission saving from carbon capture and geological storage eccs, that have not already been accounted for in ep, shall be 

limited to emissions avoided through the capture and sequestration of emitted CO2 directly related to the extraction, 

transport, processing and distribution of fuel. 

 

15. Emission saving from carbon capture and replacement, eccr, 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 used in commercial 

products and services. 

 

 

Rule 1: Emissions saved must relate directly to the production and transport of the biofuel to which they 

are attributed. Information on the origin of the CO2 that is captured shall be recorded (i.e. whether the 

origin of the CO2 was from extraction, transport, processing and distribution of fuel). There is no 

                                                           
 

36 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), Annex II p C/160 16 
37 Directive 2015/1513 - Annex V – Part C Point 7 
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justification for allocating arbitrarily different amounts of savings to biofuels obtained from the same 

process. All biofuels originating from the same process would need to be treated equally. Where the CO2 is 

not captured continuously, it might be appropriate to deviate from this approach and to attribute different 

amounts of savings to biofuel obtained from the same process. However, in no case should a higher 

amount of savings be allocated to a given batch of biofuel than the average amount of CO2 captured per 

MJ of biofuel in a hypothetical process where the entire CO2 stemming from the production process is 

captured. 

Rule 2 dedicated to eccr: The captured CO2 must be used in commercial products and services to replace 

fossil-derived CO2. In order to ensure that eccr is limited to emissions avoided through the capture of CO2 

and to verify that fossil-derived CO2 is replaced, the CO2 seller must be able to demonstrate use made of 

this CO2 by the buyer. So the seller must require from the buyer a declaration, in writing, that due to the 

replacement by biogenic CO2, emissions of fossil CO2 are avoided
38

. This declaration shall provide explicit 

information on how the CO2 that is replaced was generated previously. Despite this declaration and taking 

into account the Note to VS on GHG, “It would be for the auditor to decide case by case whether the 

requirements of the Renewable Energy Directive are met including that emissions are actually avoided.” 

Rule 3 dedicated to eccs: The captured CO2 must be stored safely. In order to ensure that eccs is limited to 

properly stored CO2, CO2 producers must demonstrate the quality of the storage. If the storage is done: 

- On-site, it must be demonstrated that leakages are non-existent and the existing storage guarantees 

that the leakage does not exceed the current state of technology, 

- Off-site the producer must demonstrate a contractual relation with a “well-known” supplier for this 

type of activity. 

 

Until further notice there is no requirement to conduct audits on the premises of the buyer or the supplier 

as the buyer or the supplier are not part of the chain of custody related to the biofuel production, unless 

there is reasonable suspicion that the written declaration contains false information. 

Rule 4: the following formulae shall be used to calculate eccr (in g CO2eq per MJ) and eccs (in g CO2eq per 

MJ): 

 

      
          

                   
 

And 

      
          

                   
 

a eccr: Emission saving from carbon capture and replacement in (gCO2 eq /MJ) 

a eccs: Emission saving from carbon capture and geological storage in (gCO2 eq /MJ) 

a PCO2: Quantity of biogenic CO2 captured during the biofuel production process in (KgCO2) 

                                                           
 

38 Good examples for a replacement which can be expected to avoid CO2 emissions are cases where the CO2 that is replaced was previously produced in a 

dedicated process aiming at the production of CO2 such as a CO2 generator burning natural gas to produce CO2 to stimulate the growth of vegetables in a 
greenhouse. 
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a EPCO2: Emission of CO2 linked to the CO2 capture and liquefaction process in (KgCO2) 

a PBiofuel: Produced quantity of Biofuel in (T) 

a LHVBiofuel: Lower heating for the Biofuel in (MJ/Kg) 

 

      ∑        

For the calculation of factor EPCO2, all significant inputs must be taken into account: 

Where: 

a FEy: Emission factors of inputs at CO2 capture and liquefaction stage (in KgCO2 eq/input e.g.: KgCO2 

eq/kg or KgCO2 eq/MWh 

 

a Qy: Quantities of inputs used at CO2 capture and liquefaction stage (in Kg or MWh) 

 

The factor EPCO2 includes GHG emissions related to the CO2 capture and liquefaction stage; to the wastes 

and leakages, and to the production of potential chemicals or products used in the CO2 capture and 

liquefaction stage. It is required to gather as a minimum the following data: 

a Electricity consumption (in MWh) (from external sources, i.e. not produced in an internal 

combined heat and power production plant) or Fuel consumption (in MJ) 

a Amount and type of raw materials used (in kg) 

a All other relevant processes or inputs 

 

 

2.7.10.  Adjusting actual values calculated at some steps / Calculation by the last 

operator 

As stated previously in this procedure “when an economic operator has to provide an actual GHG value for 

eec, el, etd and sometimes ep where it is not ep for the final biofuel, the value shall be given in gCO2 eq/kg of 

dry biomass to the next economic operator, since the conversion in gCO2 eq/MJ of biofuel depends on the 

yield of the processes and allocation between intermediate/final products and coproducts, and should be 

done by the final economic operator”. 

 

Rule 1: Transformation steps from initial raw material (Feedstock) to the final biofuel are done in a 

“transformation chain”.  

 

The following global formula shall be used for all required emissions from raw material (Feedstock) when 

processing intermediate products: 

 

                    

a ex: can be eec, el, etd and sometime ep and also eee in case it is not ep for the final biofuel 

a exIPa: GHG emissions of the Intermediate Producta in (gCO2 eq /KgDry) 

a exFa:: GHG emissions of the Feedstocka in (gCO2 eq /KgDry) 
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a Aa: Allocation Factor of Intermediate Producta in (%) 

 
                                        

 [
                               

                                                
] 

a FFa: Feedstock Factora in (%),  

 
                 

 [                                                                        ] 

The rules for defining the “Allocation Factor” are described previously in Chapter 2.6 “Allocation criterion 

and rules for application”. 

 

In order to illustrate this general formula we will consider one of the most common situations involving 

eec: 

                      

a eccIPa: GHG emissions of the production of Intermediate Producta in (gCO2 eq /KgDry) 

a eccFa:: GHG emissions of the extraction or cultivation of Feedstocka in (gCO2 eq /KgDry) 

a Aa: Allocation Factor of Intermediate Producta in (%) 

 
                                        

 [
                               

                                                
] 

a FFa: Feedstock Factora  in (%) 

 
                 

 [                                                                        ] 

 

Rule 2: At the last processing step, the emission estimate needs to be converted into the unit CO2eq/MJ of 

final biofuel.  

For this transformation, the following formula should be applied to emissions from cultivation: 

 

           [
      

          
]
  

   

               [
      
      

]

     [
            
                

]
                                                       

The feedstock factor used in conversion of emissions to the unit CO2eq/MJ of final biofuel is now referred 

as the “Biofuel feedstock factor”. 

 

a exBFa: GHG emissions of the Biofuela in (gCO2 eq /MJ Biofuel) 

a exFa: GHG emissions of the Feedstocka in (gCO2 eq /KgDry) 

a LHVa: Latent Heat Value of the dry Feedstocka (in MJ/ KgDry) 



 
2BS voluntary scheme 

Methodology on the calculation of GHG emissions 

(Biofuels and Bioliquids)  

 

Doc : 2BS-PRO-03 

 

Version  1.9 (en) 

 

Approved on 27/08/16 

EC Assessment v 3.6 (en) 

 

 

© Association 2BS                                      Page 41 of 51 

a Aba: Allocation Factor of Biofuel in (%) 

a BFFa: Biofuel Feedstock Factora in (%) 

 

In order to illustrate this general formula we will consider one of the most common situations involving 

eec: 

        
     
    

            

a eccBFa: GHG emissions of the production of Biofuela in (gCO2 eq /MJ Biofuel) 

a eccFa: GHG emissions of the extraction or cultivation of Feedstocka in (gCO2 eq /KgDry) 

a LHVa: Latent Heat Value of the dry Feedstocka (in MJ/ KgDry) 

a Aba: Allocation Factor of biofuel in (%) 

a BFFa: Biofuel Feedstock Factora in (%) 

      
     
       

 

a xMJFa: Quantity of MJ (Mega Joule) of the dry Feedstocka 

a
 1MJBFa: 1 MJ (Mega Joule) of Biofuela 

 

Please note that for the calculation of the feedstock factor the LHV values per dry ton need to be applied 

while for the calculation of the allocation factor LHV values for wet biomass
39

 needs to be used as this 

approach was also applied for the calculation of the default values. 

  

  

                                                           
 

39 For the purposes of allocation only, the ‘wet definition LHV’ is used. This subtracts from the LHV of the dry matter, the 

energy needed to evaporate the water in the wet material. Products with negative energy content are  treated at this point as 

having zero energy, and no allocation is made. See also 2009/28/EC, Annex V, part C, point 18. 
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4. Annexes 

4.1. Annex 1: List of emission factors 

List of emission factors, and shall be used by economic operators for all the European Union member 

states.” 

 

 Value Unit Source 

Electricity Grid - at consumer    

Europe (EU - 27)    

Electricity EU mix MV 127,65 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Electricity EU mix LV 129,19 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website 

Europe (Non-EU)    

Albania  0,43 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Belarus  212,10 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Bosnia and Herzegovina  274,17 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Croatia   gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

FYR Macedonia  307,13 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Gibraltar  269,62  gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Iceland 0,37  gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Kosovo 401,99  gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Moldova 199,34  gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Montenegro 142,15  gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Norway  2,72 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Russia  171,74  gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Serbia  275,26 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Switzerland  2,54 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Turkey  167,18 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Ukraine  167.21 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Africa    

Algeria 
 

193,05 
gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Angola 142,54 gCO2-eq/MJ 
 

Standard Calculation Values V.1.0 (EU Website) 

Benin 271,87 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Botswana 372,54 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Cameroon 74,39 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Congo (DR) 77,72 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 
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Congo (Rep.) 169,59 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Egypt 1,40 gCO2-eq/MJ  Standard Calculation Values V.1.0 (EU Website) 

Eritrea 155,66 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Ethiopia 312,65 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Gabun 2,82 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Ghana 151,70 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Ivory Coast 89,61 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Kenya 80,92 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Libya 255,23 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Mauritius 288,34 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Morocco 244,79 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Mozambique 0,79 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Namibia 8,65 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Nigeria 138,50 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Senegal 227,05 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

South Africa 338,03 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Sudan 71,08 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Tanzania 171,02 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Togo 45,09 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Tunisia 162,23 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Zambia 289,66 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Zimbabwe 338,88 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Other Africa 172,27 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Asia    

Armenia 65,24 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Azerbaijan 183,96 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Bahrain 263,69 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Bangladesh 215,14 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Brunei 270,71 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Cambodia 189,86 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

China (PR) 262,70 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Chinese Taipei 191,39 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Georgia 42,09 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Hong Kong 296,93 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

India 291,51 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Indonesia 295,83 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Iran 255,78 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Iraq 200,81 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 
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Israel 270,42 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Japan 183,79 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Jordan 231,95 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Kazakhstan 246,32 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Korea North 85,13 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Korea South 193,89 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Kuwait 270,18 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Kyrgyzstan 16,29 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Lebanon 300,37 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Malaysia 246,94 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Mongolia 313,87 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Myanmar 75,22 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Nepal 1,72 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Oman 210,75 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Pakistan 149,85 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Philippines 188,47 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Qatar 171,56 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Saudi-Arabia 271,42 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Singapore 161,76 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Sri Lanka 181,58 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Syria 205,82 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Taiwan 227 gCO2-eq/MJ Biograce Version 4 additional standard values  

Tajikistan ?1,16 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Thailand 183,84 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Turkey 167,18 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Turkmenistan 294,72 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

United Arab Emirates 193,71 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Uzbekistan 198,32 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Vietnam 149,40 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Yemen 234,24 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Other Asia 112,39 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Australia/Oceania    

Australia 294,15 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

New Zealand 55,20 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

North America    

Canada 54,62 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

USA 180,21 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

South and Central America    
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Argentina 143,94 gCO2-eq/MJ  

Bolivia 157,79 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Brazil 30,83 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Chile 178,86 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Colombia 44,75 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Costa Rica 19,20 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Cuba 338,43 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Dominican Republic 205,75 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Ecuador 112,14 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

El Salvador 85,88 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Guatemala 98,69 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Haiti 218,36 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Honduras 128,23 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Jamaica 233,69 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Mexico 165,06 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Netherlands Antilles 254,23 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Nicaragua 149,47 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Panama 108,59 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Paraguay 0,44 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Peru 102,41 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Trinidad and Tobago 235,59 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Uruguay 100,68 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Venezuela 96,15 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Other South and Central America 291,77 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website)  

Agricultural inputs - at regional storehouse    

Fertiliser - as N    

N-Fertiliser (kg N) 5880,6 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Ammonium nitrate (AN) 3468,6 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website)  

Ammonium sulphate (AS) 2723,81 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website)  

Anhydrous ammonia 2831,70 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website)  

Calcium ammonium nitrate (CAN) 3670,37 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website)  

Calcium nitrate (CN) 4348,39 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Nitrogen solution 5137,00 gCO2-eq/kg Biograce Version 4 additional standard values  

Urea 3528,26 gCO2-eq/kg Std Calculation Values V.1.0 (EU Website)  

Urea ammonium nitrate (UAN) 3526,67 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Average N fertiliser 5880,59 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Conservative value 9548,39 gCO2-eq/kg Biograce, 2012, additional standard values 

Fertiliser - as P2O5    
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Triple superphosphate (TSP) 543,75 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Rock phosphate 21%P2O5 23%SO3 95,00 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Mono ammonium phosphate (MAP) 11%N 52%P2O5 1028,84 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website)  

Di-Ammonium-Phosphate (DAP) 18%N 46%P2O5 1552,17 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Average P205 fertiliser 1010,7 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Conservative value 1521,74 gCO2-eq/kg Biograce, 2012, additional standard values 

Fertiliser - as K2O    

Muriate of Potash (MOP) 60%K2O 413,33 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Average K20 fertiliser (kg K2O) 576,1 gCO2-eq/kg Biograce Version 4 additional standard values 

Conservative value 576,08 gCO2-eq/kg Biograce, 2012, Standard values 

Fertiliser - other    

NPK 15-15-15 5013,33 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

MgO (kg MgO) 769,00 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Sodium (Na) fertiliser (kg Na) 1620,00 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

CaO fertiliser 129,50 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Pesticides    

Pesticides unspecified 10971,3 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Seeds    

Wheat 275,9 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Rapeseed 729,90 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Soybean (non GMO) 400,00 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Sugar beet 3540,3 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Palm 415,21 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Sunflower 729,90 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Sugarcane 1,6 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Corn/Maize (non GMO) 350,00 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Barley 414.32 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Transformation inputs - at regional storehouse    

Chemicals    

n-Hexane 80,50 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Acetic acid 1570,20 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Ammonia 2660,8 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Antioxidant BHT (butylated hydroxytoluene) 10000,00 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Bleaching earth 1,7 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Chemicals inorganic unspecified 1860,2 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Citric acid 963,10 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Cycle-hexane 723,00 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Flocculant 2261,2 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 
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Formaldehyde 1107,6 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Fuller's earth 199,7 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Hydrochloric acid (HCl) 750,9 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Hydrogen (for HVO) 87,32 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Isobutene (by-product of petrol refinery) 855 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Lime stone 1,93 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Lubricants 947,00 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Magnesium oxide 1059,30 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Methanol 744,78 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Nitric acid 3174,5 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Nitrogen 434,00 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Phosphoric acid (H3PO4) 3011,7 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Potassium hydroxide (KOH) 1933,91 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Pure CaO for processes 1030,2 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Sodium carbonate (Na2CO3) 1190,2 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Sodium chloride 180,51 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Sodium hydroxide (NaOH) 469,3 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Sodium methylate 4885,40 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Sodium silicate (37% in water) 1145,00 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Sulphur dioxide 418,58 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Sulphuric acid (H2SO4) 207,7 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Yeast 1040,2 gCO2-eq/kg Ecoinvent 2.2 dataset, 2010 

Zeolith 4000,00 gCO2-eq/kg Standard Calculation Values V.1.0 (EU Website) 

Energy -  at consumer    

Electricity    

NG CCGT 124,42 gCO2eq/Mje Standard Calculation Values V.1.0 (EU Website) 

Straw ST -5,71 gCO2eq/Mje Standard Calculation Values V.1.0 (EU Website) 

Lignite ST -287,67 gCO2eq/Mje Standard Calculation Values V.1.0 (EU Website) 

Fossil fuel  (Emission factor from extraction to combustion included, complete combustion) 

Diesel 87,64 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Natural gas (4000 km, Russian NG quality) 66,20 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Natural gas (4000 km, EU Mix qualilty) 67,59 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Heavy Fuel oil (HFO) 84,98 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

HFO for maritime transport 87,20 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Methanol 99,57 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Hard coal 111,28 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Lignite 116,98 gCO2-eq/MJ Standard Calculation Values V.1.0 (EU Website) 

Anthracite 89,31 gCO2-eq/MJ Based on : Ecoinvent 2.2 dataset, 2010 
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Coke 114,88 gCO2-eq/MJ Based on : Ecoinvent 2.2 dataset, 2010 

Propane (Liquid) 77,75 gCO2-eq/MJ 
Based on : Ecoinvent 2.2 dataset, 2010 and OFEV, 

2011 

LPG (50% propane, 50% butane) 80,89 gCO2-eq/MJ 
Based on : Ecoinvent 2.2 dataset, 2010 and OFEV, 

2011 

Biomass (Emission factor from extraction to combustion included, complete combustion) 

Wheat straw 1,80 gCO2-eq/MJ Biograce Version 4 Public standard values 

Wood chips    

- from forest residues, domestic use 1,00 gCO2-eq/MJ Biograce Version 4 additional standard values 

- from SRF, domestic use 3,00 gCO2-eq/MJ Biograce Version 4 additional standard values 

- from forest residues, overseas origin 21,00 gCO2-eq/MJ Biograce Version 4 additional standard values 

- from short rotation forestry, overseas origin 24,00 gCO2-eq/MJ Biograce Version 4 additional standard values 

Wood pellets (or briquettes)    

- from forest residues, domestic use, process fuel: wood 2,00 gCO2-eq/MJ Biograce Version 4 additional standard values 

- from forest residues, domestic use, process fuel: nat. 

gas 
17,00 gCO2-eq/MJ 

Biograce Version 4 additional standard values  

- from SRF, domestic use, process fuel: wood 4,00 gCO2-eq/MJ Biograce Version 4 additional standard values  

- from SRF, domestic use, process fuel: nat. gas 19,00 gCO2-eq/MJ Biograce Version 4 additional standard values  

- from forest residues, overseas origin, process fuel: 

wood 
15,00 gCO2-eq/MJ 

Biograce Version 4 additional standard values  

- from forest residues, overseas origin, process fuel: nat. 

gas 
30,00 gCO2-eq/MJ 

Biograce Version 4 additional standard values  

- from SRF, overseas origin, process fuel: wood 18,00 gCO2-eq/MJ Biograce Version 4 additional standard values  

- no further specification 33,00 gCO2-eq/MJ Biograce Version 4 additional standard values  

Incomplete combustion    

CH4 and N2O emissions from wood CHP 0,86 gCO2-eq/MJsteam Based on : Ecoinvent 2.2 dataset, 2010 

CH4 and N2O emissions from NG boiler 0,39 gCO2-eq/MJsteam Standard Calculation Values V.1.0 (EU Website) 

CH4 and N2O emissions from NG CHP 0,00 gCO2-eq/MJsteam Standard Calculation Values V.1.0 (EU Website) 

CH4 and N2O emissions from Lignite CHP 3,79 gCO2-eq/MJsteam Standard Calculation Values V.1.0 (EU Website) 

CH4 and N2O emissions from Straw CHP 0,00 gCO2-eq/MJsteam Standard Calculation Values V.1.0 (EU Website) 

CH4 and N2O emissions from NG gas engine 1,23 gCO2-eq/MJsteam Standard Calculation Values V.1.0 (EU Website) 

CH4 and N2O emissions from Anthracite stove 6,58 gCO2-eq/MJsteam Based on : Ecoinvent 2.2 dataset, 2010 

CH4 and N2O emissions from Coke stove 1,13 gCO2-eq/MJsteam Based on : Ecoinvent 2.2 dataset, 2010 

Depot and filling station    

Depot 0,11 
gCO2eq/MJBIOFU

EL 
Based on JRC, 2008 

Filling Station 0,44 
gCO2eq/MJBIOFU

EL 
Based on JRC, 2008 

Transport (with complete and incomplete combustion)40  

                                                           
 

40
 See annex 2 to see the calculation formula 
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Truck for dry product (Diesel) 82,15 gCO2eq/(t.km) 
Calculated from Biograce, 2012, Standard 

values 

Truck for liquids (Diesel) 88,46 gCO2eq/(t.km) 
Calculated from Biograce, 2012, Standard 

values 

Truck for FFB transport (Diesel) 176,47 gCO2eq/(t.km) 
Calculated from Biograce, 2012, Standard 

values 

Tanker truck MB2218 for vinasse transport 189,30 gCO2eq/(t.km) 
Calculated from Biograce, 2012, Standard 

values 

Tanker truck with water cannons for vinasse transport 82,38 gCO2eq/(t.km) 
Calculated from Biograce, 2012, Standard 

values 

Dumpster truck MB2213 for filter mud transport 315,50 gCO2eq/(t.km) 
Calculated from Biograce, 2012, Standard 

values 

Ocean bulk carrier (Fuel oil) 17,97 gCO2eq/(t.km) 
Calculated from Biograce, 2012, Standard 

values 

Ship /product tanker 50kt (Fuel oil) 10,80 gCO2eq/(t.km) 
Calculated from Biograce, 2012, Standard 

values 

Local (10 km) pipeline 0,00 gCO2eq/(t.km) 
Calculated from Biograce, 2012, Standard 

values 

Rail (Electric, MV) 26,81 gCO2eq/(t.km) 
Calculated from Biograce, 2012, Standard 

values 

pipeline (oil, liquids), onshore 15,74 gCO2eq/(t.km) Biograce, 2012, additional standard values 

End of life treatment    

Wastewater treatment 355,79 gCO2eq/m3 Ecoinvent 2.2 dataset, 2010 

Municipal solid waste disposal 504,86 gCO2eq/kg Ecoinvent 2.2 dataset, 2010 

 

The economic operator shall use the most recent available emission factors from the sources above-mentioned. If the values of 

emission factors from the used sources are updated (e.g.: BioGrace or Ecoinvent), these values shall be updated over time and 

used by the economic operator. 
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4.2. Annex 2: Emission factors of transport  

Mean of transport 

Fuel efficiency 
Transport exhaust gas 

emissions 
Source 

MJ/(t.km) gCH4/(t.km) gN2O/(t.km) 

Truck for dry product (Diesel) 0,94 0,005 0 
Standard Calculation Values V.1.0 (EU 

Website) 

Truck for liquids (Diesel) 1,01 0,005 0 
Standard Calculation Values V.1.0 (EU 

Website) 

Truck for FFB transport (Diesel) 2,01 0,005 0 
Standard Calculation Values V.1.0 (EU 

Website) 

Tanker truck MB2218 for vinasse 

transport 
2,16 0 0 

Standard Calculation Values V.1.0 (EU 

Website) 

Tanker truck with water cannons 

for vinasse transport 
0,94 0 0 

Standard Calculation Values V.1.0 (EU 

Website) 

Dumpster truck MB2213 for filter 

mud transport 
3,60 0 0 

Standard Calculation Values V.1.0 (EU 

Website) 

Ocean bulk carrier (Fuel oil) 0,20 0 0,0007 
Standard Calculation Values V.1.0 (EU 

Website) 

Ship /product tanker 50kt (Fuel oil) 0,12 0 0 
Standard Calculation Values V.1.0 (EU 

Website) 

Local (10 km) pipeline 0,00 0 0 
Standard Calculation Values V.1.0 (EU 

Website) 

Rail (Electric, MV) 0,21 0 0 
Standard Calculation Values V.1.0 (EU 

Website) 

Fossil fuel  (Emission factor from extraction to combustion included, complete combustion) 

Fuel gCO2/MJ gCH4/ MJ gN2O/ MJ gCO2-eq/MJ Source 

Diesel 87,64 0,0000 0,0000 87,64 
Standard Calculation Values V.1.0 (EU 

Website) 

Heavy Fuel oil (HFO) 84,98 0,0000 0,0000 84,98 
Standard Calculation Values V.1.0 (EU 

Website) 

HFO for maritime 

transport 
87,20 0,0000 0,0000 87,20 

Standard Calculation Values V.1.0 (EU 

Website) 

Methanol 92,80 0,2900 0,0003 99,57 
Standard Calculation Values V.1.0 (EU 

Website) 

 

 

                
Where:  

a EFTi: Emission factor of transport (in gCO2eq/(t.km)) 

a F: Fuel Efficiency (in MJ/(t.km)) 

a EFF: Emission factors of Fuel (in gCO2eq/MJ) 

a IC: Transport exhaust gas emissions (in gCO2eq/(t.km)) 

 

 

…………………….. 


