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EXPLANATORY MEMORANDUM 

1. CONTEXT OF THE DELEGATED ACT 

The Renewable Energy Directive1 (‘the Directive’) promotes the use of renewable energy in 

the transport sector by obliging Member States to ensure that the share of renewable energy in 

the final consumption of energy in transport is at least 14% by 2030.  

Biofuels and biogas are the most common renewable fuels consumed in transport. They can 

also often be produced in a common process in a refinery by mixing bio-based and 

fossil-based raw materials. In such cases, and in order to calculate the contribution of biofuels 

and biogas to the renewable energy target in transport, it is necessary to determine what their 

proportion is when mixed with fossil fuels. The methods described in this legal act can also be 

used by EU Member States to verify the share of biofuels when blended with fossil fuels, in 

line with the requirements of the Commission Implementing Regulation (EU) 2022/996 on 

rules to verify sustainability and greenhouse gas emissions saving criteria and low indirect 

land-use change-risk criteria .  

Article 28(5) of the Directive empowers the Commission to adopt a delegated act to specify 

the methodology to determine the share of biofuels and biogas used in transport resulting 

from biomass being processed with fossil fuels in a common process.  

2. CONSULTATIONS PRIOR TO THE ADOPTION OF THE ACT 

Being of a technical nature, this delegated act did not need to be supported by an impact 

assessment, which is usually required only for major initiatives.  

The delegated act draws on the results of several consultations undertaken by the Commission 

in the context of the implementation of Article 28(5) of the Directive, including 1 meeting of 

the Expert Group on Renewable Fuels held on 25th January 2023 and a stakeholder workshop 

held on 19 June 2020.  

The draft delegated act was published for public feedback on the Better Regulation portal 

from 22 June to 20 July 2022.  

3. LEGAL ELEMENTS OF THE DELEGATED ACT 

The delegated act is made pursuant to Article 28(5) of the Directive, which empowers the 

Commission to adopt delegated acts specifying the methodology to determine the share of 

biofuels and biogas for transport resulting from biomass being processed with fossil fuels in a 

common process. 

 

                                                 
1 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the 

promotion of the use of energy from renewable sources, OJ L 328, 21.12.2018, p. 82. 



EN 2  EN 

COMMISSION DELEGATED REGULATION (EU) …/... 

of 5.6.2023 

on the methodology to determine the share of biofuel and biogas for transport, produced 

from biomass being processed with fossil fuels in a common process 

THE EUROPEAN COMMISSION, 

Having regard to the Treaty on the Functioning of the European Union, 

Having regard to Directive (EU) 2018/2001 of the European Parliament and of the Council of 

11 December 2018 on the promotion of the use of energy from renewable sources, and in 

particular Article 28(5) thereof, 

Whereas: 

(1) Co-processing typically refers to an oil refinery unit processing biomass feedstock 

together with fossil feedstock and transforming them into final fuels. However, this 

methodology may be also applied in other cases of installations treating bioliquids and 

fossil oil or in installation co-processing wastes of bio and non-bio origin. The 

biomass feedstock may for instance be lipid-based material, such as vegetable oil, 

crude tall oil or pyrolysis oil, and the fossil feedstock typically originates from crude 

oil. The final fuels produced from such a feedstock mix are usually diesel fuel, jet fuel, 

heating oil, marine fuel, gasoline, gasoline components and sometimes propane gas, a 

constituent of Liquefied Petroleum Gas, while minor fractions of other products can 

also be present. Crucially, such co-processed fuels contain a share of biofuels and 

biogas. The case of a production unit that uses biomethane as a feedstock withdrawn 

from the interconnected infrastructure, which is certified and traced through the mass-

balancing system of the interconnected gas infrastructure, is not considered as a type 

of co-processing in the meaning of this delegated regulation. 

(2) For the purposes of this delegated regulation, biogas refers to the gas originating from 

the biomass feedstock, and which is produced from co-processing of that biomass 

feedstock together with fossil feedstock to convert them into final liquid and gaseous 

fuels.  

(3) In order to allow for the renewable share of fuels produced in a common process from 

biomass and fossil feedstock to be counted towards the targets established under 

Directive (EU) 2018/2001 and effectively contribute towards reducing greenhouse gas 

emissions in the Union, its Article 28(5) requires the Commission to adopt a delegated 

act specifying the methodology by which to determine the share of biofuel, and biogas 

for transport, resulting from biomass being processed with fossil fuels in a common 

process. 

(4) In order to achieve a balance between verification costs and accuracy of tests, the 

delegated act allows economic operators either to use a common harmonised testing 

method, based on radiocarbon (14C) testing, or to use their own testing methods, which 

may be company-specific or process-specific. However, to ensure that a common 

verification method is applied on the market, economic operators using a method other 

than the radiocarbon (14C) testing as the main testing method should regularly use 

radiocarbon (14C) testing of the outputs to verify the correctness of the main testing 
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method used. Furthermore, in order to allow economic operators to get accustomed to 

the application of the radiocarbon (14C) testing in combination with another testing 

method as main method, some flexibility about the acceptable percentage of deviation 

between the results of both main and second verification tests is allowed within the 

first year of application of this methodology.  

 

HAS ADOPTED THIS REGULATION: 

 

Chapter I. Methods to determine the share of biofuel, and biogas 

for transport, produced from biomass being processed with fossil 

fuels in a common process 

Article 1 

Overall approach and the application of eligible methods  

1. Economic operators co-processing biomass may develop and use a company-specific 

or process-specific testing method to determine the carbon-based share of bio-

content that is adapted to their particular factory design and feedstock mix. That 

main testing method shall be based on either mass or energy balance, yield methods, 

or radiocarbon (14C) testing (i.e. radiocarbon detecting through Accelerator Mass 

Spectrometry (AMS) or Liquid Scintillation Counting (LSC) method) of the outputs.  

2. Economic operators shall consider the whole refinery, the installation treating 

bioliquids and fossil oil or the installation co-processing waste inputs as system 

boundaries independently from the testing method used. Blending of co-processed 

fuels with other fuels shall be considered as being outside the system boundaries. 

The radiocarbon (14C) testing shall be done before the fuels produced through co-

processing are further blended with other fossil fuels or biofuels that were not part of 

the co-processing itself.  

3. When economic operators report co-processing results, they shall provide details on 

the accuracy and precision of the testing method used. Economic operators shall 

account for and report any inaccuracies in their measurements of flows or heating 

values as part of their main testing method. Economic operators shall apply the same 

testing method to different processing units of the same refinery, the installation 

treating bioliquids and fossil oil or the installation co-processing waste inputs. If 

these units are not connected and there are no flows between them, economic 

operators may apply different testing methods. In the case of installations co-

processing waste-based inputs, this methodology and verification through 

radiocarbon (14C) testing can be applied only if a reliable and representative set of 

samples can be performed at the level of the inputs that allow to establish the bio 

content in the total inputs. 

4. Economic operators shall ensure that the detection limit of the testing method 

selected can effectively measure the expected share of biofuels or biogas in the 

process. 

5. When economic operators report co-processing results using a main testing method 

other than one based on radiocarbon (14C) testing, they shall use radiocarbon (14C) 

testing of the outputs as a regular way of verifying the correctness of the 
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performance of their system and the results of the main testing method used. 

Verification through radiocarbon (14C) testing shall be required for all outputs 

claiming a carbon-based bio-content.  

6. Economic operators shall thoroughly document the amounts and types of biomass 

entering the common process where biomass is processed with fossil fuels, as well as 

the amounts of biofuel and biogas that are produced from that biomass. In addition, 

economic operators shall substantiate that information with evidence, including the 

results of the main control testing method set out in paragraph 1 and the results of the 

verification method set out in paragraph 5 or Article 5 in case of establishing the 

share of hydrogen of biological origin.  

Article 2 

Mass balance method 

1. If a mass balance method is used, the economic operator shall perform the full mass 

balance analysis of the total mass of inputs and outputs. The mass balance method 

shall ensure that the bio-content of all outputs is proportional to the bio-content of 

the inputs and that the share of biogenic material identified by the radiocarbon 14C 

testing results is allocated to each output. Different conversion factors shall be 

applied for each output that most accurately correspond to the measured bio-content 

through the radiocarbon 14C testing results. The output shall take into account the 

mass lost in off-gases, in liquid industrial wastewaters and in solid residues. The 

mass balance method shall include additional analytic characterization of feedstocks 

and products, such as ultimate and proximate analyses of system mass flows.  

2. If a mass balance method is used as the main method, the economic operators shall 

take into account in the calculation the moisture and other non-fuel impurities in their 

feedstock as well as in the outputs of their production process. 

Article 3 

Energy balance method 

1. If an energy balance method is used, the energy share of biogenic content in all 

outputs from a co-processing step in an oil refinery shall be determined as being 

equal to the energy share of the biogenic content at the refinery input. The energy 

balance method shall record the energy content in the biomass and the fossil 

feedstocks and the process energy entering the co-processing facility. The energy 

content of both biomass and fossil feedstocks shall be calculated by using the mass 

of the feedstock and its lower heating value (LHV, measured in MJ per kg). The bio-

fraction, calculated as bio energy input divided by total energy input, shall be applied 

to all fuel outputs, which result from co-processing, in order to determine the bio-

content in the final fuels produced. Different conversion factors shall be applied for 

each output that best correspond to the measured bio-content through the radiocarbon 
14C testing results. 
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Article 4 

Yield methods 

1. Where a yield method is used, economic operators may use one of the two methods 

described below in order to obtain a yield factor to be applied to the common process 

of the fuel production: 

(a) Yield Method A. The yields of the various products shall be first observed and 

recorded when the processing units operate with only pure fossil feedstock or, 

for specific applications (e.g. limited concentrations) on pilot scale units 

representative of the commercial scale ones. Then, a share of biomass 

feedstocks shall be added to the input stream and the incremental effect on the 

yields shall be observed and recorded. The bio-content shall be then attributed 

to each product in proportion to the increase in its production. Each yield factor 

shall only be valid for the reference inputs and process conditions, for which 

the yield factor had been established. Economic operators may define different 

yield factors to refer to different processes and operating conditions. Member 

States, in accordance with the rules stipulated in this Regulation, may define 

the yield factors that economic operators have to use on their territory. If 

different yield factors are used, a radiocarbon 14C test shall be carried out each 

time a new yield factor is used and the correlation between reference inputs 

and process conditions shall be checked and, if needed, updated. 

(b) Yield Method B. This method shall establish a relationship between the bio-

input and the bio-output of a co-processing unit. The conversion factor shall be 

determined by running several batches of feedstock at known co-processing 

conditions, including a full characterization of inputs and outputs of the 

system. After having determined this yield factor correlation, it can be applied 

to the biogenic feedstock of the same type and quality that is used in the same 

co-processing unit working at the same operating conditions.  

2. Economic operators may only use yield methods as a main method if the system is 

kept under reference operating conditions defined by them, including for feedstock 

quality. If economic operators use a yield method, they shall use the radiocarbon 14C 

testing as a control method to verify its yield factor at least whenever they change the 

reference operating conditions and in accordance with article 6.  

3. The economic operator shall demonstrate the continuous operation of the plant at 

known co-processing conditions by running each specific bio-input through 14C 

testing, used to calculate its specific conversion factor. 

Article 5 

Establishing the share of hydrogen of biological origin 

 

1. If the production system co-processes renewable hydrogen of biological origin, 

economic operators shall document and provide evidence about the origin of the 

hydrogen as well as a proof that the hydrogen entering the hydrotreater or other co-

processing unit:  
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(a) has not been counted as a renewable energy elsewhere in order to avoid double-

counting, and  

(b) has been incorporated into the final fuel and not simply used to remove 

impurities.  

2. Economic operators may use a common refinery elemental analysis such as CHN 

(Carbon, Hydrogen, Nitrogen) test to quantify the hydrogen content of the material 

before and after hydro treating as a way to document if there is any increase in 

hydrogen content of the fuel. Economic operators may account any such increase as 

an additional biofuel or biogas in the output. The biological origin of the hydrogen 

used in hydro treating or co-processing shall be certified for its biological origin by 

the supplier or the economic operators themselves, in case they are also producers 

before use. 

 

Chapter II. Verification of the correctness of claims of economic 

operators on the share of biofuel, and biogas for transport, 

resulting from biomass being processed with fossil fuels in a 

common process 

Article 6 

Specific requirements on radiocarbon (14C) testing 

1. When carrying out radiocarbon (14C) testing, economic operators shall apply the 

Accelerator Mass Spectrometry (AMS) method. However, they may alternatively 

apply Liquid Scintillation Counting (LSC) method if the bio-share is expected to be 

at least 1 volume % and if the sample is suitable for this testing method, especially 

regarding particles present in the liquid. 

2. Economic operators shall ensure that, when conducting a radiocarbon 14C test, the 

type of radiocarbon 14C test selected can reliably detect and quantify the bio-share. 

They shall provide details on the accuracy and precision of the results.  

3. The radiocarbon 14C testing shall also quantify any loss of carbon from biogenic 

origin due to the process of removing oxygen from the biogenic feedstock by making 

a comparison of biogenic and fossil carbon in the inputs and output products.  

4. If the radiocarbon 14C testing, when used as a second verification testing method of 

the bio-content in an output, shows a deviation of more than 1% in absolute terms, 

compared to the results of the main method used by the economic operator, the 

values of the radiocarbon 14C testing shall be considered valid. In the first year of 

application of this methodology, the economic operators can apply an increased 

deviation of 3% instead of 1% in absolute terms, until they fine-tune their system of 

testing methods. In addition, the economic operator shall review its main testing 

methods to correct any system errors leading to such deviation and respectively 

calibrate the testing method if needed.  

5. The frequency for carrying out the main testing method and the radiocarbon 14C 

testing method when used as a second verification testing method shall be 

determined by taking into account the complexity and variability of the key 

parameters of the co-processing, in such a way as to ensure that at any time the 
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claims of the bio-content reflect their actual shares. The economic operators shall 

perform the calculation of the bio-content share at least for each batch or 

consignment. Unless a method is applied that can map the operating conditions 

related to carbon content in the output for each batch or consignment, the 

radiocarbon 14C testing method shall be carried out every time that there is a change 

by more than 5%, compared to the baseline conditions, in the feedstock composition 

in terms of the share of biogenic input or the amount of hydrogen and catalyst inputs 

in the total mass, the process parameters in terms of process temperature in absolute 

[K] or process pressure in absolute pressure [Pa] or the product composition.  An 

elemental analysis of carbon, oxygen and nitrogen, together with an analysis of the 

water and solids content, shall be provided as a basis for assessing the parameters of 

the product composition. In all cases, the radiocarbon 14C testing method shall be 

carried out at least once every 4 months. 

Article 7 

Record keeping, process control, auditing and reporting of deviations 

1. When economic operators claim there is a specific share of biofuels or biogas in the 

fuel they put on the market, they shall keep samples for at least two years as well as 

records of measurement data and calculations. Economic operators shall provide 

certification bodies and their auditors with full access to such samples, records and 

other evidence. Economic operators shall prepare a detailed description of the main 

testing method they used, including an indication of its accuracy and precision as 

also verified through the application the radiocarbon 14C testing and together with a 

procedure for its application.  

2. In order to avoid the risks of deviations and facilitate retrospective audit verification 

of the accuracy of claims made by refineries or other co-processing installation on 

the bio-share in their fuels, economic operators shall apply an overall mass balance 

system that indicates the biogenic share of input and output. They shall perform this 

mass balance calculation in parallel to the main testing method in order to check and 

compare the results of both methods on assessing the bio-share in final fuels 

produced.  

3. If within the boundaries of the refinery or other co-processing installation, economic 

operators mix the output of co-processing with other fuels, they shall use a mass 

balance system that allows consignments of fuels produced resulting from biomass, 

being processed with fossil fuels in a common process, to be mixed with other fuels, 

while providing adequate information about the characteristics and sizes of the 

consignments, in accordance with Article 30 of Directive (EU) 2018/2001. 

4. Any deviations identified by the auditors of certification bodies in the shares of 

biofuels or biogas in the fuel that economic operators put on the market shall be 

treated as major non-conformities and immediately notified to the voluntary schemes 

or other certification schemes that verify compliance of the fuel resulting from 

biomass with the sustainability and the greenhouse gas emissions saving criteria laid 

down in Article 29 (2) to (7) and (10) of Directive (EU) 2018/2001.  

5. The competent authorities of Member States may also verify the claims of economic 

operators about the share of biofuels or biogas in the fuels they put on the market by 

using the methods referred to in Articles 6 and 7 of this Regulation. Any deviations 

identified as a result of these control checks shall be immediately notified to the 
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certification body and the voluntary scheme or other certification scheme that have 

certified the claims.  

6. In case of such notifications made either by certification bodies or the competent 

authorities of the Member States, the certification scheme concerned shall be obliged 

to take immediate action by investigating the case. If their investigation confirms the 

findings of the certification body or the competent authority of the Member State, the 

certification scheme shall treat the deviations as a major non-conformity and 

immediately suspend the certificate of the economic operator.  

7. In order to rectify the accuracy of the claims, the lower values established by the 

control checks shall be used as a basis for recalculating the claims. In addition, the 

economic operator shall be urged by the certification schemes to review its testing 

methods to correct inter alia any system errors leading to such deviations.  

8. The effectiveness of the measures taken by the economic operator shall be validated 

by another audit of the certification body before the suspension of its certificate can 

be lifted.  

 

Chapter III. Final provisions 

Article 8 

Entry into force 

This Regulation shall enter into force on the 20th day following that of its publication in the 

Official Journal of the European Union. 

This Regulation shall be binding in its entirety and directly applicable in all Member States. 

Done at Brussels, 5.6.2023 

 For the Commission 

 The President 

 Ursula VON DER LEYEN 
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