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Sustainable aviation fuels 
SUMMARY 
As part of the European Green Deal adopted in December 2019, which highlights the importance of 
boosting development of alternative fuels, the European Commission envisages a proposal in early 
2021 to support the increased production and use of sustainable aviation fuels, so as to meet Paris 
Agreement climate change goals. 

A number of policy measures are already in place to increase sustainable aviation fuel use, but 
production and use of these fuels in Europe remains low. Eight different pathways for producing 
sustainable aviation fuels that can be used without changes to aircraft or refuelling infrastructure 
have been authorised, but a number of technical, feedstock-related and commercial barriers exist. 
Development of electro-fuels, which also represent a 'drop-in' type of fuel with potential to help 
efforts towards carbon neutrality in aviation, is considered technically viable but would require 
policy action for commercial development. 

The Commission is conducting a public consultation and is studying a number of policy measures, 
including a mandatory minimum share of sustainable aviation fuels to be supplied to airlines and/or 
to be used by airlines and a financial and technical support mechanism to promote the production 
and use of these fuels. 

In this Briefing 

 Background 
 Types of sustainable aviation fuel 
 Ongoing and future policy measures 

and initiatives 
 Use and production of sustainable 

aviation fuels in the EU 
 Electro-fuels 
 Possible future policy action: Refuel EU 

 

 



EPRS | European Parliamentary Research Service 

2 

Background 
Aviation is one of the few sectors where emissions have increased since 1990. According to the 
European Commission, direct emissions from aviation account for 3 % of the EU's total greenhouse 
gas emissions and more than 2 % of global emissions. Whereas the coronavirus pandemic has 
caused a drop in the number of flights and associated emissions, the trend for increasing air traffic 
is expected to return, necessitating the redoubling of efforts to tackle emissions and help achieve 
the Paris Agreement goals to keep the global warming to below 2 °C above pre-industrial levels and 
to pursue efforts to limit the increase to 1.5 °C. 

The Commission's December 2019 communication on the European Green Deal sets out the need 
to reduce transport emissions by 90 % by 2050 (compared to 1990), and to increase the production 
and deployment of sustainable, alternative transport fuels. The 2020 Commission work programme 
includes an initiative to bolster the production and use of sustainable aviation fuels – 'RefuelEU 
Aviation' and the Commission has indicated that this will be tabled in February 2021.1 The initiative 
is also part of the sustainable and smart mobility strategy to be adopted by the end of 2020. 

Encouraging the take-up of sustainable aviation fuels is seen as an important element in efforts to 
reduce emissions and move towards carbon neutrality in aviation. Other elements include market-
based measures, the streamlining of air traffic management. Development of alternative propulsion 
technologies and aircraft (e.g. electric aircraft) may also begin to contribute to these efforts, as such 
technologies have not yet matured sufficiently to be ready for commercial use in the coming 
decades (see text box below on 'Electric flight'), sustainable aviation fuels are considered to have 
most potential to offer emissions reductions in the short term.2 These fuels, also known as 'drop-in' 
alternative fuels, can be used without making changes to the existing infrastructure and aircraft 
fleets designed for conventional aviation fuel use. 

Types of sustainable aviation fuel 
Definition and sustainability 
Traditional jet fuels are a mix of hydrocarbons, including mostly normal paraffins, iso-paraffins, 
cycloparaffins and aromatics, produced from the kerosene fraction of crude oil. Drop-in bio-based 
fuels – synthetic fuels that can be used in conventional engines and fuel logistics – are liquid 
hydrocarbons that have the same properties as conventional aviation fuels. 

The International Civil Aviation Organization (ICAO) differentiates between aviation alternative fuels 
(AAF), obtained from sources other than petroleum, such as coal, natural gas, biomass, and 
hydrogenated fats and oils with the potential to be sustainably produced, and sustainable aviation 
fuels (SAF), which are AAF that meet sustainability criteria. There is no single internationally agreed 
definition of SAF. 

Sustainability criteria for AAF have been defined under the carbon offsetting and reduction scheme 
for international aviation (CORSIA) – a market-based measure with the aim of limiting greenhouse 
gas emissions from international aviation to their 2020 levels. In the EU framework, the Renewable 
Energy Directive (RED) adopted in 2009 set sustainability requirements for biofuels. The revised 
Renewable Energy Directive (RED II), which reinforced the sustainability criteria, entered into force 
at the end of 2018 and will need to be transposed into national law by the end of June 2021. 

With respect to greenhouse gas emissions (GHG), under CORSIA, SAF should achieve life cycle 
emission reductions of at least 10 % compared to a fossil fuel baseline of 89 grams of CO2 equivalent 
per megajoule (g CO2e/MJ). According to RED II, in order to qualify biofuels as renewable energy 
sources, fuels have to achieve a 65 % greater reduction in emissions against a fossil fuel baseline of 
94 g CO2e/MJ. 

https://ec.europa.eu/clima/policies/transport/aviation_en
https://unfccc.int/process-and-meetings/the-paris-agreement/what-is-the-paris-agreement
https://ec.europa.eu/info/sites/info/files/european-green-deal-communication_en.pdf
https://eur-lex.europa.eu/resource.html?uri=cellar%3Af1ebd6bf-a0d3-11ea-9d2d-01aa75ed71a1.0006.02/DOC_2&format=PDF
https://www.europarl.europa.eu/news/en/press-room/20201012IPR89117/
https://www.icao.int/environmental-protection/GFAAF/Pages/FAQs.aspx
https://www.etipbioenergy.eu/images/ETIP_Bioenergy_Factsheet_Aviation_Biofuels.pdf
https://www.etipbioenergy.eu/images/ETIP_Bioenergy_Factsheet_Aviation_Biofuels.pdf
https://www.icao.int/environmental-protection/GFAAF/Pages/FAQs.aspx
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2005%20-%20Sustainability%20Criteria.pdf
https://www.icao.int/environmental-protection/pages/a39_corsia_faq2.aspx
https://ec.europa.eu/energy/topics/renewable-energy/biofuels/sustainability-criteria_en?redir=1
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA%20Supporting%20Document_CORSIA%20Eligible%20Fuels_LCA%20Methodology.pdf#page=12
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA%20Supporting%20Document_CORSIA%20Eligible%20Fuels_LCA%20Methodology.pdf#page=12
https://www.easa.europa.eu/sites/default/files/dfu/sustainable_aviation_fuel_facilitation_initiative_0.pdf#page=36
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Production pathways 
There are several pathways for bio-based drop-in fuels, at varying levels of maturity and readiness 
for commercialisation, obtained by converting various feedstocks and residues into fuel. Under the 
specifications of American Society for Testing and Materials (ASTM) standards, as of June 2020, eight 
production pathways had been certified for use in civil aviation (see box below). A number other of 
pathways are in the approval process. 

Seven pathways involve blending synthetic 
fuels with conventional jet fuel and the 
eighth involves co-processing of bio-based 
feedstock together with fossil feeds in a 
refinery. Blending is required as some 
conventional fuel components allow seals 
to swell in older engines and prevent fuel 
leaks. Use of unblended sustainable 
aviation fuel has been tested in military 
aircraft.3 

According to the sources analysed for this 
briefing, two of the pathways stand out in 
terms of level of readiness for 
commercialisation.  

Oil-to-fuel pathways, where vegetable oils 
and/or animal lipid feedstocks (referred to 
as HEFA – hydroprocessed esters and fatty 
acids)4 – are the method most used to 
produce commercially available SAF.5  

Another family of conversion technologies 
referred to as having a high degree of 
readiness for commercialisation is fuel 
production via Fischer-Tropsch (FT) 
synthesis,6 which uses biomass, such as 
forestry and agricultural residues.  

A 2019 ICAO document on the 
methodology of life cycle assessment 
provides a detailed description of pathways, 
including feedstocks and comparison of life 
cycle emissions impacts of alternative 
aviation fuels compared with conventional 
jet fuel. 

Ongoing and future policy measures and initiatives  
There are some policy actions already ongoing at EU and global level that aim to create incentives 
to increase the uptake of SAF. The carbon offsetting and reduction scheme for international aviation 
(CORSIA) created by the ICAO to target carbon neutral growth in aviation and to be implemented 
as of 2021 includes the possibility to reduce emissions from international aviation through the use 
of SAF.7 ICAO is in the process of finalising the procedures that would allow producers to 
demonstrate that fuel is CORSIA-eligible and aircraft operators to claim a reduction in their offsetting 
requirements.8 The EU has confirmed participation in the CORSIA voluntary phase from 2021. 

The EU emissions trading system (EU ETS), which applies to intra-EU/EEA flights, provides an 
incentive for aircraft operators to use biomass-based SAF certified as compliant with the 

Certified production pathways for SAF 

HEFA-SPK (hydroprocessed fatty acid esters and free 
fatty acid). Lipid feedstocks, such as vegetable oils, used 
cooking oils, tallow, etc. are converted using hydrogen into 
green diesel, and this can be further separated to obtain 
bio-based aviation fuel. The maximum blending ratio is 
50 %. 

FT-SPK (Fischer-Tropsch synthetic paraffinic kerosene). 
Biomass is converted to synthetic gas and then into bio-
based aviation fuel. The maximum blending ratio is 50 %. 

FT-SPK/A is a variation of FT-SPK, where alkylation of light 
aromatics creates a hydrocarbon blend that includes 
aromatic compounds. The maximum blending ratio is 
50 %. 

HFS-SIP (hydroprocessing of fermented sugars – 
synthetic iso-paraffinic kerosene). Using modified 
yeasts, sugars are converted to hydrocarbons. The 
maximum blending ratio is 10 %. 

ATJ-SPK (alcohol-to-jet synthetic paraffinic kerosene). 
Dehydration, oligomerisation and hydroprocessing are 
used to convert alcohols, such as iso-butanol, into 
hydrocarbon. The maximum blending ratio is 50 %. 

CHJ (catalytic hydrothermolysis jet fuel). Triglycerides 
such as soybean oil, jatropha oil, camelina oil, carinata oil, 
and tung oil are used as feedstock. The blending ratio 50 %. 

HC-HEFA-SPK. Synthesised paraffinic kerosene from 
hydrocarbon-hydroprocessed esters and fatty acids. Algae 
as feedstock. The blending ratio is 10 %. 

Co-processing. Biocrude up to 5 % by volume of lipidic 
feedstock in petroleum refinery processes. 

Source: ICAO, European Aviation Safety Agency. 

https://www.icao.int/environmental-protection/GFAAF/Pages/Conversion-processes.aspx
https://www.icao.int/environmental-protection/CORSIA/Documents/CORSIA%20Supporting%20Document_CORSIA%20Eligible%20Fuels_LCA%20Methodology.pdf
https://www.consilium.europa.eu/en/press/press-releases/2020/06/25/aviation-emissions-eu-confirms-its-participation-in-the-corsia-voluntary-phase-from-2021-and-chooses-more-ambitious-option-to-calculate-its-offsetting-requirements/
https://ec.europa.eu/clima/policies/ets_en
https://www.icao.int/environmental-protection/GFAAF/Pages/Conversion-processes.aspx
https://www.easa.europa.eu/eaer/climate-change/sustainable-aviation-fuels


EPRS | European Parliamentary Research Service 

4 

sustainability criteria of RED or RED II, by attributing them zero emissions under the scheme, cutting 
operators' reported emissions and the ETS allowances they need to purchase.9 

According to the revised EU Renewable Energy Directive (RED II), SAF can be counted towards the 
achievement of the renewable energy targets provided for in the directive in the EU Member States, 
on the condition that they comply with the sustainability criteria listed in the directive. In addition, 
a specific multiplier of 1.2 is to be applied to the supplied quantity of non-food- and feed-based 
SAFs, when calculating the SAF contribution towards the renewable energy targets.  

It has been noted, however, that the economic incentive to switch to the use of SAF under the 
CORSIA mechanism is estimated to be small, incentives under EU ETS have not been strong enough 
to increase the uptake of SAF in Europe10 and the multiplier in RED II may not be large enough to 
provide a sufficient incentive for the fuel producers.11 

A few EU countries, including the Netherlands, France, Finland, Sweden and Portugal have already 
put in place or are planning policy support measures, such as SAF supply obligations. There are also 
a number of initiatives in EU countries to support the development of SAF, such as Bioqueroseno in 
Spain, AIREG in Germany and the Nordic Initiative for Sustainable Aviation (NISA). Elsewhere in 
Europe, Norway requires at least 0.5 % of advanced biofuel to be mixed with jet fuel sold from 
1 January 2020 with the aim of increasing use of SAF to 30 % of aviation fuel by 2030, and in the UK, 
the Renewable Transport Fuel Obligation scheme was extended to aviation in 2018 to support and 
reward the production of SAF.12 

Various voluntary sustainability certification systems exist for biomass to energy production and 
supply chains. There are a number of such approved systems in the EU, which are regarded as 
sufficient to ensure products meet the RED II requirements. The most widely used sustainability 
certification system for aviation is the Roundtable for Sustainable Biomaterials (RSB). Several 
certificates are available under RSB, with the 'RSB EU RED Standard' recommended for producers 
aiming to sell in the EU. 

Use and production of sustainable aviation fuels in the EU  
A number of airlines have used bio-based fuels for test flights since 2008. According to the 
International Air Transport Association (IATA), globally by December 2019 more than 215 000 
commercial flights had used SAF, 40 airlines had sustainable fuel experience and there were 
6 billion litres (4.8 million tonnes)13 in forward purchase agreements14. A number of airports have 
agreed to supply bio-based fuels through their hydrant systems (e.g. Oslo (since 2015), Los Angeles 
International Airport (since 2016), Stockholm Arlanda Airport (since 2017), and Bergen Airport (since 
2017).15 The ICAO website provides a map of airports that receive ongoing deliveries or batches of 
SAF. 

Despite these developments and an increasing interest in SAF, current consumption is very low 
compared to overall aviation fuel consumption. According to the International Energy Agency (IEA), 
aviation bio-based fuel production of about 15 million litres (approximately 12 thousand tonnes) in 
2018 accounted for less than 0.1 % of total aviation fuel consumption.16 A 2019 study referred to as 
the SAF 'facilitation initiative', commissioned by the European Aviation Safety Agency (EASA), put 
the figure for SAF at 0.004 % of total jet fuel used by commercial operators worldwide in 2017. 
Meanwhile, the European Commission estimates SAF use in the EU at 0.05 % of total aviation fuel 
consumption in 2017. 

Production has grown faster in the US credited largely to the availability of support programmes for 
producer and incentive programmes for fuel use.17 In Europe, SAF has not been used on a large scale 
and most production and use so far has been for demonstration and/or research and innovation 
purposes.18 Most SAF used by European operators is tanked or imported from third countries. KLM, 
the only European airline using SAF on a regular basis, has its fuel supplied from the US. SAS has 
announced that it used 100 tonnes of alternative jet fuel in the 2016-2018 period. Neste has 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2018.328.01.0082.01.ENG&toc=OJ:L:2018:328:TOC
https://www.easa.europa.eu/sites/default/files/dfu/sustainable_aviation_fuel_monitoring_system_0.pdf#page=92
https://www.icao.int/environmental-protection/Pages/Bioqueroseno.aspx
https://aireg.de/en/home-en/
https://www.icao.int/environmental-protection/GFAAF/Pages/Project.aspx?ProjectID=25
https://ec.europa.eu/energy/topics/renewable-energy/biofuels/voluntary-schemes_en
https://rsb.org/aviation/
https://www.iata.org/
https://www.google.com/maps/d/viewer?mid=14ALRPxtGBk_hBMXbjTC9wTZzCZZTn61f&ll=1.0177774980683254e-13%2C-68.16869804999988&z=1
https://www.iea.org/commentaries/are-aviation-biofuels-ready-for-take-off
https://www.easa.europa.eu/sites/default/files/dfu/sustainable_aviation_fuel_facilitation_initiative_0.pdf#page=5
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12303-ReFuelEU-Aviation-Sustainable-Aviation-Fuels
https://www.sasgroup.net/sustainability/initiatives-and-activities/renewable-energy-in-the-wings
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produced and supplied commissioned batches19 and Lufthansa has tested and used SAF on their 
flights.20 The ICAO website lists recent publicly available offtake agreements for SAF. A number of 
research and development projects in relation to SAF have been funded by the EU (e.g. Bio4A, 
Jetscreen, Flexjet, BeCool, BioMates, ABC-Salt and HyFlexFuel). A 2020 report by the EU's Innovation 
and Networks Agency provides a useful summary of the projects. 

In the short term, production is expected to increase in Europe in the next few years, according to 
company announcements. For example, SkyNRG is developing a production plant in the 
Netherlands to be opened in 2022 aiming to produce 100 000 tonnes of SAF per year. Neste, with 
refineries in Finland and the Netherlands will be increasing production capacity up to a total of 
100 000 tonnes per year between the US and Europe in 2020-21 and 400 000 tonnes in 2022. Preem, 
with refineries in Sweden, and SAS signed a letter of intent for an SAF offtake agreement, with a 
plant to be developed by the end of 2022.21 Table 1 gives a non-exhaustive list of announcements. 

Table 1 – List of companies with plans for SAF production in Europe 

Company Country Production start year Production volume (tonnes/year) 

Repsol Spain Mid 2020s 250 000* 

Swedish 
Biofuels 

Sweden Not available 5 000 

LanzaTech UK Not available Not available 

Quantafuel Norway Not available 5 600-7 200 

Total France 2019 5 000** 

Preem Finland 2022 1 000 000* 

Altalto UK Mid 2020s 60 000* 

SkyNRG Netherlands 2022 100 000 

Neste Finland 2022 400 000*** 

* total renewable fuel capacity; SAF fraction unknown
** one-off target as part of Bio4A project
*** production spread between Europe and US

Source: EASA report SAF 'Facilitation Initiative' (2019). 

Potential capacity and future demand of SAF in the EU 
In addition to the capacity listed above, there are a number of refineries in Europe that are planning 
to produce or are producing biofuels and that could change their output to produce SAF, provided 
incentives from the market or policymakers emerge. Most of these focus on products from the HEFA 
process, using used oils, animal fats or tall oil (refineries in operation or nearing completion in 
Finland, Sweden and Italy) and co-processing (refineries in Spain, Portugal, Sweden and Ireland). A 
2019 study commissioned by the EASA on the SAF 'monitoring system' provides estimates of 
production capacity. Potential annual renewable fuels production in the EU, part of which could be 
used for SAF production, is estimated at 4 million tonnes in 2020 rising to more than 7 million tonnes 
in 2025.22 It is estimated that in the short term approximately 80 % of potential capacity for SAF will 
come from HEFA refineries.  

Considering the yield rates of different pathways (e.g. SAF yield from HEFA refineries is estimated at 
50 %) the potential annual SAF production in the EU was calculated as 1.95 million tonnes in 2020 

https://www.icao.int/environmental-protection/GFAAF/Pages/Offtake-Agreements.aspx#InplviewHashef347ce3-9fcc-4b72-be6a-207e60680777=ShowInGrid%3DTrue
https://www.bio4a.eu/
https://www.jetscreen-h2020.eu/
https://www.flexjetproject.eu/
http://www.becoolproject.eu/
http://www.biomates.eu/
https://www.abc-salt.eu/
https://www.hyflexfuel.eu/
https://www.hyflexfuel.eu/
https://www.easa.europa.eu/sites/default/files/dfu/sustainable_aviation_fuel_facilitation_initiative_0.pdf
https://www.easa.europa.eu/sites/default/files/dfu/sustainable_aviation_fuel_monitoring_system_0.pdf#page=107
https://www.easa.europa.eu/sites/default/files/dfu/sustainable_aviation_fuel_monitoring_system_0.pdf#page=109
https://www.easa.europa.eu/sites/default/files/dfu/sustainable_aviation_fuel_monitoring_system_0.pdf
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and 3.66 million tonnes in 2025 and 2030. This represents approximately 6 % of total jet fuel 
consumption. Globally, the ICAO estimates put production capacity in 2030 at more than 
14 billion litres (approximately 11 million tonnes), but highlights that there is uncertainty over how 
much of production will be directed towards SAF compared with other fuels. 

On the demand side, the current SAF promotion plans in European countries could lead to a SAF 
demand to increase to 2.23 % in 2025 and 6.4 % of jet-fuel use in 2030 (1.35 million tonnes and 
4.07 million tonnes respectively).23 This is expected to increase if further incentives and measures 
are introduced. Meanwhile, the IEA's sustainable development scenario anticipates biofuels 
reaching around 10 % of aviation fuel demand and SAF consumption of 37 billion litres 
(approximately 30 million tonnes) by 2030 worldwide.  

Comparing the estimates of production and demand in the EU, it is estimated that short-term 
demand based on current policy measures could be covered by existing potential capacity to 
produce SAF (see also Figure 1), but it would require incentives to shift from road fuel production to 
SAF production in refineries capable of producing SAF and additional production capacity would be 
needed if policy driven demand increased.24 These estimates were compiled before the coronavirus 
pandemic, which has caused a drop in airline activity; however, the aviation industry has repeated 
its commitment to eliminating carbon emissions going forward, while calling for investments in 
decarbonisation, such as sustainable fuels, in the pandemic recovery plans. The EASA's SAF 
monitoring study points out that according to a Commission analysis, to reach the carbon neutrality 
targets by 2050, 23 to 45 % for biofuels and 10 to 34 % for electro-fuels (see below on electro-fuels) 
would be needed in the aviation fuel mix.  

Barriers to production and use of SAF 
The low production and use of SAF has been attributed to a number of barriers. One major barrier 
to demand for sustainable aviation fuels is cost, with the price ranging from approximately two to 
eight times that of conventional aviation fuel, according to an analysis by the International Council 
on Clean Transport. For example, EASA estimates that the price of AAF produced from used cooking 
oil is about €950 to €1 015 per tonne, while the price of conventional aviation fuel is €600 per 
tonne.25 Production processes can be complex, depending on the pathway, and the cost of 
feedstock may be high, while existing policy measures, such as the EU ETS, do not appear to be 
sufficient incentives to drive up demand. 

HEFA pathways are seen to have lower investment costs (estimated capital costs range from €0.40 
to €1.50 per litre of annual capacity)26 than other pathways with relatively simple production 

Figure 1 – EU SAF demand, percentage of potential capacity 

Source: EASA report SAF 'Monitoring System' (2019). 

https://www.icao.int/environmental-protection/Pages/SAF_Stocktaking.aspx
https://www.iea.org/commentaries/are-aviation-biofuels-ready-for-take-off
https://www.iata.org/en/pressroom/pr/2020-06-24-01/
https://www.easa.europa.eu/sites/default/files/dfu/sustainable_aviation_fuel_monitoring_system_0.pdf
https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en_0.pdf#page=126
https://theicct.org/sites/default/files/publications/Alternative_jet_fuels_cost_EU_20190320.pdf
https://www.easa.europa.eu/sites/default/files/dfu/sustainable_aviation_fuel_monitoring_system_0.pdf
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processes. However, they have been associated with concerns over availability and cost of 
feedstock, including current and future restrictions on use of food-based feedstock. Furthermore, 
the feedstocks used in the HEFA process (such as used cooking oil and tallow) are also used for road-
sector biodiesel production, which has a simpler and less costly production process, and may 
therefore be a more attractive option for producers.27 Competition for feedstock between the road 
and aviation sector is expected to increase as more ambitious policy measures to decarbonise the 
transport sector are adopted. Meanwhile, Fischer-Tropsch (FT) synthesis pathways, using generic 
biomass, benefit from a low cost and abundant feedstock, but a complicated production process 
entailing higher capital costs (€4 to €6 per litre of annual capacity).28  

It has also been pointed out that the authorisation process for SAF may also present significant 
barriers. The industry reportedly faced costs of US$2 million for the first products to be marketed 
and the process could last three years. Meanwhile, industry stakeholders, such as aircraft operators 
and ground equipment owners require industrial scale demonstration of product performance as 
evidence of technical maturity.29 

Electro-fuels 
There has been increased interest in electro-fuels as potential sustainable aviation drop-in fuels. Also 
known as power-to-jet fuels, power-to-liquid (PtL) fuels or electro-fuels, these fuels are obtained by 
using electricity to produce hydrogen through electrolysis, which is then combined with carbon to 
yield a liquid hydrocarbon that can be consumed in an internal combustion engine. PtL fuels are 
considered renewable fuels of non-biological origin (RFNBO), if electricity from renewable sources 
is used in the process. 

According to a 2016 study conducted by Ludwig-Bölkow-Systemtechnik GmbH (LBST) on behalf of 
the German Environment Agency, there is a high level of technological readiness for electro-fuels, 
with Fischer-Tropsch (FT) synthesis and upgrading and Methanol (MeOH) synthesis and conversion 
identified as the main pathways. 

As of 2016 no demonstration plants for the production of power-to-kerosene were in operation, but 
demonstration projects for power-to-diesel and power-to-methanol were ongoing, which would 
require further refining to jet fuel according to existing processes.30 A number of PtL demonstration 
plants are being developed or are planned in Finland, Germany and Norway and Canada. The EU 
has funded several research projects (e.g. Sun-to-Liquid, Kerogreen and ECOCOO).31 

The production process is currently very expensive, with EASA estimating that PtL fuels are three to 
six times more expensive than kerosene due to high conversion losses and high transportation and 
distribution costs. According to one calculation, the price of PtL fuels is up to €7 per litre, although 
the price is expected to fall to €1 to €3 per litre by 2050, if economies of scale can be achieved and 
the price of renewable electricity decreases. The LBST study provides a comparison of projected 
costs of PtL fuels, with a conventional jet fuel reference price of €422 per tonne in 2016 and a 
projected future price of €837 per tonne, and the price of electricity at €40/MWh (Figure 2). 

https://www.etipbioenergy.eu/value-chains/conversion-technologies/electrofuels
https://www.umweltbundesamt.de/sites/default/files/medien/377/publikationen/161005_uba_hintergrund_ptl_barrierrefrei.pdf#page=9
http://soletair.fi/news/finnish-demo-plant-produces-renewable-fuels/
https://www.sunfire.de/en/company/news/detail/sunfire-produces-sustainable-crude-oil-alternative
https://nordicbluecrude.no/
https://carbonengineering.com/our-story/
https://www.sun-to-liquid.eu/page/home.php
http://www.kerogreen.eu/
https://ecocoo.eu/
https://www.easa.europa.eu/eaer/climate-change/sustainable-aviation-fuels
https://www.etipbioenergy.eu/value-chains/conversion-technologies/electrofuels
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Possible future policy action: Refuel EU 
In the run-up to presenting the RefuelEU aviation initiative to promote take-up and production of 
SAF scheduled for the end of 2020, the Commission launched a public consultation preceded by an 
inception impact assessment outlining areas of concern in the demand and supply of sustainable 
aviation fuels, and possible policy actions. 

The inception impact assessment lists areas of concern such as a lack of a policy framework that 
would encourage investments to scale up production and achieve cost reductions through 
economies of scale, scarcity of waste-based feedstock, suboptimal energy efficiency of the 
conversion process for electro-fuels, and high costs associated with the approval process of new 
production pathways. 

A number of policy options are listed, including a minimum share of SAF to be supplied to airlines 
and/or a minimum share of SAF to be used by airlines, revision of the 1.2 multiplier for aviation fuel 
under the Renewable Energy Directive, a central auctioning mechanism for SAF producers to bid to 
supply a certain volume of SAF to the aviation market, a funding mechanism to encourage the 
deployment of SAF production facilities and uptake of SAF, prioritisation of feedstock for SAF 
production, development of a platform to facilitate purchase agreements between SAF producers 
and airlines, and an initiative to provide technical support to producers in the approval process. 

Figure 2 – Jet fuel costs projected for future PtL plants in 2050 

 

Source: LBST on behalf of the German Environmental Agency (2016). 

 

 

 

 

 

 

https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12303-ReFuelEU-Aviation-Sustainable-Aviation-Fuels
https://www.umweltbundesamt.de/sites/default/files/medien/377/publikationen/161005_uba_hintergrund_ptl_barrierrefrei.pdf
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1 Transport Commissioner Adina-Ioana Vălean announced during a meeting of the Parliament's Transport and Tourism 
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2 The International Air Transport Association (IATA) estimates that sustainable aviation fuels have the potential to cut 
aviation emissions by up to 80 %. An Airline Handbook on CORSIA, IATA, 2019, p. 4. 
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related activities and tallow, which is produced through rendering of the animal by-products from cattle slaughtering) 
through various catalytic reactions mechanisms, in the presence of hydrogen to upgrade them to aviation fuels. Source: 
CORSIA Supporting Document, 2019, p. 19. 

5 Sustainable Aviation Fuels. The Best solution to large sustainable aircraft?, Roland Berger, 2020, p.7. 
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2019, p. 14. 
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Electric flight: Reality by the 2030s? 

Although commercial flights with electric aircraft may not be possible before the 2030s, the aviation sector is 
nevertheless going through a pioneering era with regard to electro-mobility. The number of projects developing 
electrically propelled aircraft have grown increasingly rapidly and it is estimated the number of new 
developments grew by 30 % in 2019. In June 2020, EASA announced the certification of a two-seater electric 
airplane, the Pipistrel Velis Electro, the world's first type certification of a fully electric aircraft. The ICAO maintains 
a platform (E-HAPI) to keep track of developments, providing a non-extensive list of projects.  

However, so far, existing projects mainly concern single or twin-seater categories with the fastest growth in the 
urban taxi concept. Some projects exist for aircraft with up to 10 seats. The end of May 2020 saw a 30-minute test 
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service in 2022.  
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motor. The project was discontinued citing coronavirus realities. The EU is also funding projects in the area of 
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