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9ȄŜŎǳǘƛǾŜ ǎǳƳƳŀǊȅ 

The ReFuelEU Aviation Regulation (Regulation (EU) 2023/2405, άRFEUAέ) establishes under Article 13 that EASA 
is required to prepare and publish a RFEUA annual technical report every year, starting in 2025. The annual 
technical report shall contain various elements, including information on the status of compliance of the parties 
obligated under RFEUA1 as well as on the state and development of the sustainable aviation fuel (SAF) market 
in the European Union (EU) and its Member States. 
 
The State of the EU SAF Market in 2023 report serves as a precursor to the first EASA annual technical report 
due in 2025. Importantly, it includes the determination of reference prices for the different RFEUA eligible 
aviation fuel types as well as a SAF production capacity assessment for the European Union (EU) and its Member 
States.  
 
Fuel Reference Prices 

The State of the EU SAF Market in 2023 report aims to transparently present the methodology and approach 
developed and used to determine the fuel reference prices for all RFEUA eligible aviation fuels. For the price 
assessment, a methodology was developed to determine the 2023 average prices based on the market 
availability of the aviation fuel types defined under Article 3 of RFEUA. In particular, price reporting agency 
(PRA) indexes were used, which provide a reliable and widely recognised benchmark for price assessments. 
Whereas 2023 prices for conventional aviation fuels (CAF) and aviation biofuels were available through multiple 
PRA indexes, the market for other RFEUA aviation fuel types was either non-existent or not yet liquid enough 
to determine actual reference market prices for 2023. For these fuel types, a bottom-up production cost 
estimation2 was developed to provide indicative results.  
 
The aviation fuel categories defined under RFEUA, and for which price references were established, are listed 
in Table 1 below. The categories are based on the definitions laid down in RFEUA, the Renewable Energy 
Directive (EU) 2018/2011 (RED) 3 as well as the Gas Directive (EU) 2024/17884, respectively. 

Ô Table 1 RFEUA aviation fuel categories 

TYPE OF RFEUA 
AVIATION FUEL 

DEFINITION 
IN RFEUA 

PRICE AVAILABILITY 
IN 2023 

COMMENTS 

Categories of sustainable aviation fuels (SAF) under RFEUA that are drop-in fuels manufactured for direct 
use by aircraft 

Synthetic aviation fuels Art 3(12) No 
Renewable fuels of non-biological origin 
as defined in RED 

Advanced aviation 
biofuels 

Art 3(8)(a) No 
Biofuels produced from feedstock listed 
in Part A Annex IX of RED 

 
 
1 Status of compliance of (1) aircraft operators regarding reporting obligations and refuelling obligations, (2) aviation fuel suppliers 
regarding reporting and supplying RFEUA eligible fuels minimum shares, and (3) Union airports in facilitating the access of aircraft 
operators to aviation fuels containing RFEUA eligible fuels minimum shares. 
2 Bottom-up production fuel cost estimation is a detailed method of calculating the total cost of fuel production. It involves estimating 
the cost of each individual process or component involved in fuel production. The total cost is then obtained by summing up these 
individual estimates. 
3 Renewable Energy Directive (RED): Directive (EU) 2018/2001 
4 Gas Directive (EU) 2024/1788 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018L2001
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202401788
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TYPE OF RFEUA 
AVIATION FUEL 

DEFINITION 
IN RFEUA 

PRICE AVAILABILITY 
IN 2023 

COMMENTS 

Aviation biofuels Art 3(8)(b) Yes 
Biofuels produced from feedstock listed 
in Part B Annex IX of RED 

Other aviation biofuels5 Art 3(8)(c) No 
Biofuels produced from feedstock not 
listed in Annex IX of RED6  

Recycled carbon aviation 
fuels 

Art 3(9) No Recycled carbon fuels as defined in RED 

Categories of other renewable and low-carbon aviation fuels eligible under RFEUA 

Renewable hydrogen for 
aviation 

Art 3(16) No 
Hydrogen for aviation that is renewable 
fuel of non-biological origin as defined in 
RED 

Low-carbon hydrogen 
for aviation 

Art 3(15) No 
Hydrogen for aviation that is produced 
from non-fossil non-renewable sources 
as defined in the Gas Directive 

Synthetic low-carbon 
aviation fuels 

Art 3(13) No 
Drop-in aviation fuel produced from 
non-fossil non-renewable sources as 
defined in the Gas Directive 

Other relevant aviation fuels under RFEUA 
Conventional aviation 
fuel 

Art 3(14) Yes 
Aviation fuels produced from fossil non-
renewable sources of hydrocarbon fuels  

 
Fuel Reference Prices: Real index pricing 

The reference price for CAF in 2023 was determined based on CAF price indexes compiled by PRAs. CAF price 
indexes by PRAs are well established and widely recognised in the industry. The 2023 weighted average CAF 
price for the European area, based on data gathered from the PRAs S&P Global Commodity Insights (Platts)7, 
Argus Media (Argus)8 and General Index (GX)9, was determined to be 816 EUR/tonne. Establishing the annual 
average CAF price is essential given the fundamental reference role of the CAF price in the determination of 
various penalties under RFEUA. 
 
The reference price for RFEUA eligible aviation fuel supplied to the Union market and for which market prices 
were available in 2023 was determined based on SAF price indexes compiled by PRAs όάǊŜŀƭ ƛƴŘŜȄ ǇǊƛŎƛƴƎέύ. 
The only SAF transactions in the European area which occurred in 2023 were for SAF classified as aviation 
biofuel under RFEUA (Hydrotreated Esters and Fatty Acids (HEFA) SAF). The majority of SAF transacted was 
produced from waste oils listed in Part B of Annex IX to RED. The 2023 weighted average SAF price for the 
European area was determined to be 2,768 EUR/tonne10 for the aviation biofuels category, as shown in Fig. 1. 

 
 
5 other aviation biofuels are covered in the aviation biofuels section 
6 Χand except for those produced from food and feed crops, intermediate crops, palm fatty acid distillate and palm and soy-derived 
materials, and soap stock and its derivatives 
7  (S&P Global Commodity Insights, n.d.) 
8  (Argus media, n.d.) 
9  (General Index, n.d.) 
10 Considering the ECB 2023 average USD/EUR conversion rate 

https://www.spglobal.com/commodityinsights/en
https://www.argusmedia.com/en
https://www.general-index.com/
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Ô Figure 1 Reference RFEUA prices for available aviation fuel supplied to the Union market in 2023 

 
 

Note: The price assessment methodology for the determination of CAF and SAF prices is based on the data 
gathered from PRAs, focusing on the previous year (2023 in this case). This enables a straightforward, 
transparent and widely recognised approach for assessing prices based on the actual transactions in the 
market. 

 
Fuel Reference Prices: Production cost estimations 

The reference prices for RFEUA eligible aviation fuels for which market prices were not available in 2023 were 
determined using a bottom-up production cost estimation methodology (άback-up pricingέ). Due to lower 
technology readiness levels, advanced SAF production technologies (Alcohol-to-Jet, Fischer-Tropsch, etc.) were 
not yet mature enough to result in commercial quantities of SAF being produced and traded in 2023. As a result, 
reference prices for these fuel types could not be established based on real index pricing, instead necessitating 
the use of a bottom-up production cost estimation methodology (back-up pricing). To develop bottom-up 
production cost estimations with a levelised cost of production approach, data on the main cost-drivers for 
these technologies (such as feedstock and utility costs) were collected from PRAs where possible. This approach 
enabled capturing the actual regional and global dynamics that occurred in 2023. Where PRA data was not 
available for 2023, publicly available online sources and EU databases were utilised with a focus on 2023 EU 
averages. Data collected from PRAs and other sources were then fed into models11 to develop production cost 
estimations for the different aviation fuel categories with no market availability in 2023. The results of this 
assessment are presented in Figure 2 below. It is important to note that several aviation fuel types under RFEUA 
can be produced through various feedstock and technology combinations. The relevant combinations used for 
the bottom-up production cost estimations were selected based on the announced facilities in the EU as well 
as the availability of ASTM approval of the technology. For each combination, a cost range is estimated. Finally, 
weighted averages are developed based on the announced capacity per the combination considered, where 
possible. 
 
Importantly, these production costs should be treated as indicative results only, since no liquid market existed 
in 2023 for those fuel types. For reference, aviation biofuel production cost in 2023 was estimated to be 1,770 
EUR/tonne in Europe12 ς considering the average SAF price in 2023 (2,768 EUR/tonne), the average margin was 
therefore close to 1,000 EUR/tonne and reflects additional costs like transportation as well as commercial 
margins.  
 

 
 
11 A combination of internal ICF models with Cleopatra, a capital cost estimating tool, and DWSIM, a process simulation tool, were 
utilised to develop the production cost estimates. 
12 (S&P Global Commodity Insights, n.d.) 



 

EASA Report ς State of the EU SAF Market in 2023  

 
iv 

 

Figure 2 Production cost estimations for SAF and other eligible aviation fuels under RFEUA for 2023 

 
 

Note: It is important to emphasise that these results are 2023 production cost estimations, developed using 
feedstock, energy and technology deployment costs, as well as production capacity expectations for 2023. 
Facilities are designed as first-of-a-kind (FOAK) facilities, with smaller capacities13 to better represent the case 
for production in 2023. These production costs are expected to reduce as emerging production technologies 
scale up, and associated costs reduce. 

 
A summary of the cost estimations for the different types of fuels under RFEUA in 2023 is outlined in Table 2 
below. Assumptions, inputs, process configurations and the modelling approach used in the production cost 
estimations are presented in detail in the body of this report.  
 

Ô Table 2 2023 market prices and production cost estimations for RFEUA aviation fuels 

RFEUA AVIATION FUEL CATEGORY 
MARKET PRICE  

IN 2023 
PRODUCTION COST ESTIMATION  

FOR 202314 

Categories of sustainable aviation fuels (SAF) 

Weighted average synthetic 
aviation fuels 

N/A 
!ǾŜǊŀƎŜ тΣрлл ϵκǘƻƴƴŜ 
[6,600 ς уΣтллϐ ϵκǘƻƴƴŜ 

Synthetic aviation fuels from 
industrial CO2 

N/A 
Average15 тΣрлл ϵκǘƻƴƴŜ 
[6,600 ς тΣфтрϐ ϵκǘƻƴƴŜ 

Synthetic aviation fuels from 
biogenic CO2 

N/A 
!ǾŜǊŀƎŜ тΣрлл ϵκǘƻƴƴŜ 
[6,600 ς тΣфтрϐ ϵκǘƻƴƴŜ 

Synthetic aviation fuels from 
atmospheric CO216 

N/A 
Average 8,225 ϵκǘƻƴƴŜ 
[7,300 ς уΣтллϐ ϵκǘƻƴƴŜ 

Advanced aviation biofuels N/A !ǾŜǊŀƎŜ нΣстр ϵκǘƻƴƴŜ 

 
 
13 Results reflect production cost estimations, not prices (apart from aviation biofuels). They do not include profit margin as the 
market is still not established enough to determine an accurate margin.  
14 Aviation biofuel and CAF data are price realisations 
15 Weighted averages are calculated using the announced production capacity in the EU 
16 Production cost estimation for synthetic aviation fuels produced from DAC CO2 range between 7,300 EUR/t and 8,700 EUR/t, with 
8,225 EUR/t as average 
Production cost estimation for synthetic aviation fuels produced from biogenic and industrial PSC CO2 range between 6600 EUR/t and 
7975 EUR/t, with 7,500 EUR/t as average 


