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The new Directive will require the EC to elaborate delegated acts and implementing acts. One of the first 

delegated act (on low- and high-ILUC risk biofuels) is due by the end of February 2019. Member States will 

have 18 months to incorporate REDII into their national regulations. 

2. Definitions 
BIOFUELS: means liquid fuel for transport produced from biomass 

BIOJET FUEL: a jet fuel derived from biomass 

BIOMASS: means the biodegradable fraction of products, waste and residues from biological origin from 

agriculture, including vegetal and animal substances, from forestry and related industries, including fisheries 

and aquaculture, as well as the biodegradable fraction of waste, including industrial and municipal waste of 

biological origin. 

BIOMASS FUELS: means gaseous and solid fuels produced from biomass 

DROP-IN FUELS: A fuel that can be used at any blend level with current engine technology and does not 

require modifications to aircraft engines and fuel systems and ground supply infrastructure. 

EU ETS: European Union Emission Trading Scheme 

FOOD AND FEED CROPS: means starch-rich crops, sugar crops or oil crops produced on agricultural land as a 

main crop excluding residues, waste or ligno-cellulosic material and intermediate crops, such as catch crops 

and cover crops, provided that the use of such intermediate crops does not trigger demand for additional 

land 

HIGH ILUC: The contribution of biofuels produced from “high indirect land-use change” feedstocks towards 

this target is limited to 2019 consumption levels in each EU Member State, phasing down to zero by 2030.  

HYDROPROCESSING: Generic term used to describe a range of refinery processes that use hydrogen, along 

with an appropriate catalyst, to remove undesired components from refinery streams. The technology is core 

to a modern petrochemical refinery.  

ILUC: indirect land-use change, occurs when the increased demand for feedstocks leads to agricultural 

expansion and the conversion of natural lands.  

LCA:  Life Cycle Assessment accounts the inflows and outflows “from cradle to grave”: this is from the 

extraction, manufacturing, consumption, recycling to the finale disposal. 

LIGNO-CELLULOSIC MATERIAL: material composed of lignin, cellulose and hemicellulose, such as biomass 

sourced from forests, woody energy crops and forest-based industries' residues and wastes 

LOW ILUC: Biofuels certified as being produced from “low indirect land-use change” feedstocks are exempt 

from this limitation. 

NON-FOOD CELLULOSIC MATERIAL: feedstock mainly composed of cellulose and hemicellulose, and having 

a lower lignin content than ligno-cellulosic material, including food and feed crop residues, cover crops before 
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and after main crops, industrial residues, including from food and feed crops after vegetal oils, sugars, 

starches and protein have been extracted and material from biowaste. 

RECYCLED CARBON FUELS:  means liquid and gaseous fuels that are produced from liquid or solid waste 

streams of non-renewable origin which are not suitable for material recovery in accordance with Article 4 of 

Directive 2008/98/EC, or from waste processing gas and exhaust gas of non-renewable origin which are 

produced as an unavoidable and unintentional consequence of the production process in industrial 

installations 

RED: The Renewable Energy Directive establishes an overall policy for the production and promotion of 

energy from renewable sources in the EU. It requires the EU to fulfil at least 20% of its total energy needs 

with renewables by 2020 – to be achieved through the attainment of individual national targets. All EU 

countries must also ensure that at least 10% of their transport fuels come from renewable sources by 2020. 

RED2: The Renewable Energy Directive 2 recasts and eventually repeals the previous RED, introducing new 

targets towards 2030. 

RFNBO: Renewable Fuel of Non-Biological Origin, means liquid or gaseous fuels which are used in the 

transport sector other than biofuels or biogas, the energy content of which is derived from renewable sources 

other than biomass 

UCO: Used Cooking Oil. Also referred to throughout the literature as WVO (waste vegetable oil) and UVO 

(used vegetable oil), RVO (recycled vegetable oil) and RCO (Recycled Cooking Oil). UCO has been chosen as 

the standard for this document. 

3. Glossary 
ASTM American Society for Testing and Materials  

CORSIA Carbon Offsetting and Reduction Scheme for International Aviation 

EU ETS European Union Emission Trading System 

EUA EU Allowances  

EUAA EU Aviation Allowances  

FQD Fuel Quality Directive 

FRL Fuel Readiness Level  

GHG Green House Gas 

ICAO International Civil Aviation Organization 

ILUC Indirect Land Use Change 

LDC Least Developed Countries 

LLDC Landlocked Developing Countries  

http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32009L0028
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LUC Land Use Change 

LULUCF Land Use, Land-Use Change and Forestry 

MS Member State 

MVR Monitor, Verify and Report  

RED Renewable Energy Directive 

RES Renewable Energy Source 

RFNBO Renewable Fuel of Non-Biological Origin 

RTK Revenue Tonne Kilometres 

SAF Sustainable Aviation Fuel 

SIDS Small Island Developing States  

TRL Technology Readiness Level 
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Biofuels have to comply with this list of criteria irrespectively of whether the raw materials were cultivated 

inside or outside the territory of the Community; if produced from waste and residues, other than 

agricultural, aquaculture, fisheries and forestry residues, they need only fulfil the GHG savings criterium. 

The 2015/1513 ILUC Directive amendment introduced reporting of ILUC emissions, but not its accounting 

when assessing the GHG performance of biofuel pathways against the required GHG savings threshold in the 

RED. This could allow food-based biofuels to still qualify under the GHG reduction threshold if they offer 

relatively high direct carbon savings from feedstock and fuel production, process, and transport. 

4.2. Fuel Quality Directive (after 2015/1513 ILUC Directive amendment) 
Art. 7,a introduced a mandatory target for fuel suppliers to reduce lifecycle GHG emissions by 6% for energy 

supplied for transportation in the year 2020, with reference to 2010 levels. This target is expected to be 

largely met with first-generation biofuels, together with electricity and upstream emission reductions (UERs) 

from petroleum production, such as venting and flaring reductions at oil drilling sites. 

This scenario, together with the decision not to include ILUC accounting (such as in the RED Directive) 

negatively affects the incentive in the FQD to consume Advanced Bio-fuels (1); anyway, blending constraints 

for ethanol and biodiesel may limit the use of first-generation biofuels.  

4.3. Aviation Focus 
Nevertheless, the large-scale deployment of sustainable biofuels in air transport had been slow down by 

inadequate policies and regulations (2). The Renewable Energy Directive (Directive 2009/28/EC on the 

promotion of the use of energy from renewable sources) set up the objective of 10% of renewable energy 

consumption in transport in 2020, promoting the use of biofuels (through the double counting mechanism), 

but in rail and road sector only. The strong effort towards the production of sustainable biofuels endorse the 

terrestrial transport sector, following a limited access for air transport to renewable sources (3). 

Moreover, the aviation industry is bounded to a long-term infrastructure, as well as to airplanes which will 

fly on hydrocarbon type fuels for the coming decades. In a short-term framework, Sustainable Aviation Fuel 

(SAF) is the only significant solution; SAF is a so-called drop-in fuel, made from certified sustainable biomass 

(sustainability criteria are set out in Art. 17, par. 2 to 6, of RED Directive). Although technology has been 

proven to work, there is currently limited activity in the production and use of SAF; the main reason is related 

to the price gap between fossil jet fuels and SAF. 

The existing EU legislation provides an opportunity to cover at least a part of this price gap through an 

amendment to RED Directive, made in 2015 by ILUC Directive, to recognise the possibility of a so-called 

‘voluntary aviation opt-in’ to implement in Member States legislation: 

"In the case of suppliers of biofuels in aviation, Member States may permit such suppliers to choose to become 

contributors to the reduction obligation provided that those biofuels comply with the sustainability criteria" 

Up to this date, this voluntary opt-in was taken up by the Netherlands and he UK.  

As an example, the Netherlands has obligated road transport fuels suppliers, under the RED, to supply a 

certain percentage of their fuels from renewable sources; this obligation is checked with certificates – called 

HBEs – issued by the Dutch Emission Authority (NEA). HBEs can be generated also by the producers of 

Sustainable Aviation Fuels (SAF), when supplying them to the Dutch market. Since no obligation is set for the 
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o is severely degraded land6, including such land that was formerly in agricultural use. 

The Commission shall review, by 31 December 2020, guidelines for the calculation of land carbon stocks. 

Where 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.  

In the case of biofuels and bioliquids, all co-products shall be taken into account for the purposes of that 

calculation. No emissions shall be allocated to wastes and residues. Co-products that have a negative energy 

content shall be considered to have an energy content of zero for the purposes of the calculation. 

Wastes and residues, including tree tops and branches, straw, husks, cobs and nut shells, and residues from 

processing, including crude glycerine (glycerine that is not refined) and bagasse, shall be considered to have 

zero life-cycle greenhouse gas emissions up to the process of collection of those materials irrespectively of 

whether they are processed to interim products before being transformed into the final product. 

For biofuels, for the purposes of the calculation referred to in point 3, the fossil fuel comparator EF(t) shall 

be 94 g CO2eq/MJ. 

5.6. Delegated Acts and Implementing Acts 
In Table 3 below a brief description of the D.A. and I.A. of interest can be found, together with Article of 

reference, empowerment deadline and release deadline, where specified. 

Table 3: Deadlines for D.A. and I.A. of interest 
Description Type Art. Date 

Establishing appropriate minimum thresholds for greenhouse gas 
emissions savings of recycled carbon fuels through a life-cycle 
assessment that takes into account the specificities of each fuel. 

D.A. 25 (2) 
01/01/2021 up 
to 24/12/2023 

Setting out the criteria for certification of low indirect land-use change-
risk biofuels, bioliquids and biomass fuels and for determining the high 
indirect land-use change-risk feedstock for which a significant expansion 
of the production area into land with high-carbon stock is observed 

D.A. 26 (2) 
01/02/2019 up 
to 24/12/2023 

Adapting the energy content of transport fuels, as set out in Annex III, 
in accordance with scientific and technical progress. 

D.A. 27 (1,c) 
up to 
24/12/2023 

Specifying the methodology to determine the share of biofuel, and 
biogas for transport, resulting from biomass being processed with fossil 
fuels in a common process 

D.A. 28 (5) 
31/12/2021 up 
to 24/12/2023 

Specifying the methodology for assessing GHG emissions savings from 
RFNBO and from recycled carbon fuels, which shall ensure that credit 
for avoided emissions is not given for CO2 the capture of which has 
already received an emission credit under other provisions of law. 

D.A. 28 (5) 
31/12/2021 up 
to 24/12/2023 

Amend the list of feedstocks set out in Parts A and B of Annex IX by 
adding, but not removing, feedstock. 

D.A. 28 (6) 

25/6/2019 and 
every two 
years, up to 
24/12/2023 

                                                           
6a 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. 
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Further specifying the criteria by which to determine which grassland 
are to be covered by point (d) of Art 29 

I.A. 29 (3) not specified 

Establishing the operational guidance on the evidence for 
demonstrating compliance with the criteria laid down in paragraphs 6 
and 7 of Art. 29 

I.A. 29 (8) 31/01/2021 

Specifying detailed implementing rules, including adequate standards of 
reliability, transparency and independent auditing and require all 
voluntary schemes to apply those standards in order to ensure the 
compliance with the sustainability and GHG emissions saving criteria as 
well as with the provisions on low or high direct and indirect LUC-risk 
biofuels, bioliquids and biomass fuels. 

I.A. 30 (8) not specified 

Use data from MSs reports instead of the disaggregated default values 
for cultivation laid down in Part D or E of Annex V for biofuels and 
bioliquids and in Part C of Annex VI for biomass fuels, in the areas 
included in such reports.  

I.A. 31 (4) not specified 

Amend, where appropriate, Annexes V and VI by adding or revising the 
default values or modifying the methodology 

D.A. 31 (5) 
Up to 
24/12/2023 

Setting out detailed technical specifications including definitions, 
conversion factors, the calculation of annual cultivation emissions or 
emission savings caused by changes above and below-ground carbon 
stocks on already cultivated land, the calculation of emission savings 
from CO2 capture, CO2 replacement and CO2 geological storage 

I.A. 31 (6) not specified 

 

6. Aviation Focus 

 

Figure 3: Aviation sector, market-based measures timeline 
Along with legislative measures, market-based measures such as EU ETS and ICAO CORSIA are being put into 

operation. Emissions trading systems (such as EU ETS) and offsetting schemes (such as CORSIA) both address 

aviation emissions but differ in their functioning. ETSs generally work towards economy-wide emission 

reduction targets, while offsetting schemes also compensate for emissions by reductions in other sectors but 

without an associated cap7. 

6.1. EU-Emission Trading System  
The EU-ETS is the EU’s key tool for reducing, in a cost-effective manner, greenhouse gas emissions from the 

power and heat, industry and aviation sectors. Set up in 2005, it is world's first major carbon market and still 

remains the biggest one. 

                                                           
7 European Aviation Environmental Report 2019 - EASA - ISBN 978-92-9210-214-2 

EU ETS set up

Aviation 
sector in EU 

ETS

EU ETS 3rd 
phase (2013-

2020)

ICAO 
agreement on 

CORSIA

CORSIA Pilot 
phase (2021-

2023)

EU ETS 4th 
phase (2021-

2030)

2005 2008 2013 2016 2021

 

2021

 











BECOOL – Deliverable 3.4 

26 
“This project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under grant agreement No 744821” 

 

separate collection as defined in Article 3(11) of 

that Directive. 

subject to separate collection as defined in point (11) 

of Article 3 of that Directive; 

(d) Biomass fraction of industrial waste not fit for 

use in the food or feed chain, including material 

from retail and wholesale and the agro-food and 

fish and aquaculture industry, and excluding 

feedstocks listed in part B of this Annex. 

(d) Biomass fraction of industrial waste not fit for use 

in the food or feed chain, including material from 

retail and wholesale and the agro-food and fish and 

aquaculture industry, and excluding feedstocks listed 

in part B of this Annex; 

(e) Straw (e) Straw; 

(f) Animal manure and sewage sludge. (f) Animal manure and sewage sludge; 

(g) Palm oil mill effluent and empty palm fruit 

bunches. 

(g) Palm oil mill effluent and empty palm fruit 

bunches; 

(h) Tall oil pitch. (h) Tall oil pitch; 

(i) Crude glycerine. (i) Crude glycerine; 

(j) Bagasse. (j) Bagasse; 

(k) Grape marcs and wine lees. (k) Grape marcs and wine lees; 

(l) Nut shells. (l) Nut shells; 

(m) Husks. (m) Husks; 

(n) Cobs cleaned of kernels of corn. (n) Cobs cleaned of kernels of corn; 

(o) Biomass fraction of wastes and residues from 

forestry and forest-based industries, i.e. bark, 

branches, precommercial thinnings, leaves, 

needles, tree tops, saw dust, cutter shavings, black 

liquor, brown liquor, fibre sludge, lignin and tall 

oil. 

(o) Biomass fraction of wastes and residues from 

forestry and forest-based industries, namely, bark, 

branches, precommercial thinnings, leaves, needles, 

tree tops, saw dust, cutter shavings, black liquor, 

brown liquor, fibre sludge, lignin and tall oil; 

(p) Other non-food cellulosic material as defined 

in point (s) of the second paragraph of Article 2. 

(p) Other non-food cellulosic material; 

(q) Other ligno-cellulosic material as defined in 

point (r) of the second paragraph of Article 2 

except saw logs and veneer logs. 

(q) Other ligno-cellulosic material except saw logs and 

veneer logs. 

(r) Renewable liquid and gaseous transport fuels 

of non-biological origin. 
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Alongside the technology readiness, the commercial development of a certain fuel could be different due to 

various other drivers (e.g. certification issues, costs issues). To better clarify the progress of a specific fuel 

production pathway towards full commercialisation, the US Commercial Aviation Alternative Fuels Initiative 

has developed the Fuel Readiness Level (FRL) system, which has been endorsed by ICAO. 

 

Figure 5: TRL and FRL of ASTM certified production pathway for use in commercial flights (7) 
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