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The ReFuelEU Aviation Regulation (Regulation (EU) 2023@REBU4) establishesinderArticle 13 that EASA
is requiredto prepareand publisha RFEUA&nNnualtechnical report every yeasstartingin 2025 The annual
technical report shall contawarious elements, includirigformation onthe status of compliance of thearties
obligated undeRFEURas well ason the state and developmenbf the sustainableaviationfuel (SAFmarket
in the European UnioEU)and its Member States

TheState of the EU SAF Market in 202Bort serves as @recursorto the first EASA annual technical report
due in 2025 Importantly, itincludesthe determination ofreference pricedor the different RFEUA eligible
aviationfueltypesas well asa SAFproductioncapacity assessmefdr the European UniofEU)and its Member
States

Fuel Reference Prices

TheState of the EU SAF Market in 208Bort aims totransparentlypresent the methodology and approach
developedand used to determine théuel reference pricedor all RFEUAIligible aviation fuelsFor the price
assessment, anethodology was developed tdetermine the 2023 average prigebased on the market
availability of the aviation fudlypesdefined under Article f RFEUAINn particular, price reporting agency
(PRA)ndexeswere used, whictprovide a reliable and widely recogniseenchmark for prie assessments.
Whereas 2023 prices foonventional aviation fual(CAFand aviation biofuelg/ere available through multiple
PRAIndexes the marketfor other RFEUAviation fueltypeswaseither nonexistent ornot yet liquid enough
to determine actual reference market pricefor 2023 For these fuetypes a bottomup production cost
estimatior? was developed to provide indicative results.

The aiation fuel categories defined under RFEEAd for which price references were establisha listed
in Table 1 below. Thecategories are based on the definitions laid down in RFEWARenewable Energy
Directive (EU) 2018/2011 (RER} well as the Gas Directive (EU) 2024/1788pectively

O Tablel RFEUA aviation fuel categories

TYPE OF RFEUA | DEFINITION PRICE AVAILABILI
AVIATION FUEL IN RFEUA IN 2023 COMMENTS
Categories of sustainable aviation fuels (SARper RFEUhat are drop-in fuels manufactured for direct

use by aircraft
Renewable fualof non-biological origin

Synthetic aviation fuels  Art 3(12) No as defined IrRED
Advanced aviation Biofuels producedrom feedstock listed
biofuels AREENE) No in Part A Annex IX &ED

1 Status of compliancef (1) aircraft operators regarding reporting obligations and refuelling obligationsay®tion fuel suppliers
regarding reporting andupplyingRFEUA eligible fuels minimum shares, and (3) Union airpoidsilitating 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 iestimat
the cost of each individual process or component involved in fuel production. The total cost is then obtained bygumthese
individual estimates.

S Renewable Energy Directive (REDjective (EU) 2018/2001

“ Gas Directive (EU) 2024/1788
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TYPE OF RFEUA | DEFINITION PRICE AVAILABILI
AVIATION FUEL IN RFEUA IN 2023 COMMENTS
Biofuels poduced from feedstock listed
Aviation biofuels Art 3(8)(b) in Part B Annex IX 6fED
Biofuels poduced from feedstock not

listed in Annex IX RED
Art 3(9) No Recycled carbon fuets definedn RED

Other aviation biofuels Art 3(8)(c) No

Recycled carbon aviatio
fuels
Categories of other renewable and logarbon aviation fuelseligible under RFEUA

Renewable hydrogen fo Hydrogen for aviation that ienewable

o Art 3(16) No fuel of nonbiological origiras definedn
aviation
RED
Lowcarbon hvdroaen Hydrogen for aviation that is produced
ydrog Art 3(15) No from nonfossil norrenewable sources

felf @i as definedn the Gas Directive

Drop-in aviation fuel produced from
Art 3(13) No non-fossil noarenewable sourceas
definedin the Gas Directive
Other relevantaviation fuelsunder RFEUA
Conventional aviation Art 3(14) Yes Aviation fuels produced from fossil non
fuel renewable sources of hydrocarbon fuel

Synthetic lowcarbon
aviation fuels

Fuel Reference PriceReal index pricing

Thereference price folCARN 2023was determinedbased on CAF price indexes compiled by PRS- price
indexesby PRAgre well establishe@nd widely recogised in the industryThe 2023weightedaverage CAF
price for the European aregbased on data gathered frothe PRASS&P Global Commodity Insights (PIdts)
Argus Media (Argu$and General Index (GX)vasdetermined to be816 EUR/tonneEstablishing the rmual
average CAF prids essentialgiventhe fundamentalreferencerole of the CAF pricen the determinationof
various penaltiesinder RFEUA

The reference price foRFEUA eligible aviation fustpplied to the Union market anéor which market prices
were available in 2023vasdetermined based on SAF price indexes compiled by PBAsNB I £ A y.RSE
The only SARransactionsin the European areavhich occurredin 2023were for SAFclassified asviation
biofuelunder RFEUAHydrotreated Esters and Fatty Acii$EFASAR. The majority ofSARransactedwas
produced fromwaste oilslisted in Part B of Annex IX to RHBe 2023 weighted average SAF pritar the
European areavasdetermined to be2,768 EUR/tonn& for the aviation biofuels categoras shown in Fig. 1

5 other aviation biofuelsre covered in the aviation biofuekection

6 Xand except for those produced from food afed crops, intermediate crops, palm fatty acid distillate and palm andlscyed
materials, and soap stock and its derivatives

’_(S&P Global Commodity Insights, n.d.)

& _(Argus media, n.d.)

9 (General Index, n.d.)

10 Considering the ECB 2023 average USD/EUR conversion rate
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O Figurel Reference RFEUA prices dwailableaviationfuel supplied to the Union market in 2023

EUR/tonne
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Note: The price assessment methodology floe determination ofCAF and SAF pridedased on the date
gatheredfrom PRAs, focusing on the previous yé2023 in this case)This enables a straightforwar
transparent and widely recogssid approach for assessing prices based onatteal transactionsn the
market.

Fuel Reference Prices: Production cost estimations

The reference pricefor RFEUA eligible aviation fudigr which market prices were not available in 202&re
determined usinga bottom-up production cost estimatiormethodology (¢backup pricing). Due tolower
technology readiness levels, advanced BdEuctiontechnologies (Alcohdb-Jet, Fischellropsch, etg were
not yetmature enougho result in commercial quantities of SAF being produced and trad2@23 As a result,
reference prices for tbse fuel types could not be established basedead index pricinginstead necessitating
the use of a bottorrup production cost estimation methodologpdackup pricing. To develop bottomup
production cost estimationsvith a levelsed cost of production approaclilata on the main costrivers for
these technologiegsuch as feedstoandutility costg werecollected from PRAs whepossible This approach
enabledcapturingthe actualregional and globadlynamicsthat occurred in 2023Whee PRA data was not
available for 2023publicly available online sourcesid EU databasesere utilised with a focus on 202U
averagesData collected from PRAs aather sources were then fed intmodels! to develop production cost
estimations for the different aviation fuel categories with no market availability in 20B8 results of this
assessment are presentedhigure Zelow. It is important to note that severalviationfuel typesunder RFEUA
can beproduced throughvariousfeedstock andechnology combinationslherelevant combinationsised for
the bottom-up production cost estimationsere selectedbased on theannounced facilities in the EL$ avell
asthe availability oiASTM approval of the technology. For each combinati@osarangds estimatedFinally
weighted averages araleveloped baed on the announced capacity per the combination considenddre
possible

Importantly, these production costshouldbe treated as indicative resully, since no liquid market existed
in 2023 for tlosefuel types For reference, @ation biofuelproduction cost in 2023 was estimated to be 1,770
EUR/tonne in Europgég consderingthe average SAF price in 2023 (2, B&8R/tonne)the average margin was
therefore close to 1,000 EUR/tonnand reflectsadditional costs like transportation as well as commercial
margins

11 A combination of internal ICF models willeopatra a capital cost estimating to@dnd DWSIM, a process simulation toalere
utilisedto develop the prodction costestimates.
12(S&P Global Commodity Insights, n.d.)
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Figure2 Production cost estimations for SAF and other eligible aviation fuels under RFEUA for 2023

Note: It is important toemphasig that these results are 2023 production cost estimations, developed (
feedstock, energy and technology deployment costswell agproduction capacity expectations for 202
Facilities are designed fisst-of-a-kind (FOAK) facilits, with smaller capacitiédto better represent the case
for production in 2023These production costs are expected to reduce as emerging production techng
scale up, and associated costs reduce.

A summary of the cost estimations for the different types of fuels und&URn 2023s outlined inTable 2
below. Assumptions, inputs, process configurations and the modelling approach uskd moduction cost
estimations are presented itetail in the body ofhisreport.

O Table2 2023marketprices andproduction cost estimations for RFEdiiationfuels

MARKET PRICE PRODUCTION COST ESTIMATIC
RFEUA AVIATION FUEL CATEG IN 2023 FOR 2023

Categories of sustainable aviation fuels (SAF)

Weighted average synthetic R Il SNF IS T ZIpnn

aviation fuels [6,600cy ST nn6 €Ki
Synthetic aviation fuels from N/A Averagé®T I pnn €K (]}2 j
industrial CQ [6,600¢T T p6 €KU2
Synthetic aviation fuels from N/A ! SN 3S T1ZIpn n
biogenic C® [6,600¢T T p6 €KU2
Synthetic aviation fuels from A Average 825e¢ K i 2 Y Y é,
atmospheric C&° [7,300cy T nn6 ekiu?2

Advanced aviatiobiofuels N/A | SN 3S HZIcTp

13 Results reflect production cost estimations, not prices (apart fesmation biofuely. 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

15Weighted averages are calculated using the announced production capacity in the EU

16 Production cost estimation for synthetic aviation fuels produced from DAGaD@e 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 biogemicindustriaPSC C{ange between 6600 EUR/t and
7975 EURI/t, with 7,500 EUR/t as average
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