THE STATE OF SAF The Year of Thinking Differently
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LESSON FROM MONEYBALL
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LESSON FROM APPLE: THINK DIFFERENT

~Scale-up
Conventional takes
too long, skip-a-
step too risky, think
different.

_ Policy
conventional favors
Incumbents, tax
credits are

unproven and
unreliable; think
different.

- Financing

| conventional’s too
. costly, loan
- guarantees too

N slow, think
‘ - different.

Feedstock
Plant oils are

g scarce, ethanol’s
. expensive, think

different.
Think different;
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PRICES: THE VALUE STACK
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LCFS
value

$0.54 $0.54

RFS RFS
value value
$1.24 $1.24 $3.24

Energy Energy Energy
value value value

Gasoline Diesel Conventional il Re.newable 0 Cellulosic Green
ethanol  Clodiesel Diesel Q,,QFO o ethanol Hydrogen

$2.02 $2.58 $1.41 $3.74 $5.33 $5.81 $4.97 $15.21
/gallon  /gallon /gallon /gallon /gallon /gallon J/gallon /gallon

Gasoline
equivalent (GGE)

Data updated 01/09/24.

Notes. These values are for delivery into a US market with a clean fuels standard. Since ethanol and biodiesel are traded commaodities and
those commodity prices include the assumed value of federal credits/RINs.For the others, quoted energy prices are for the equivalent fossil
molecule, so we've added in all the available carbon prices for a full comparison. Also note that conventional ethanol is modeled at a
Carbon Intensity of 70, RD, SAF and CellEth at a CI of 20. Individual companies/processes may have better or worse CI scores that are
used to calculate LCFS credits. Sources. We use quoted prices at CBOT for ethanol, USDA's weekly report for B100 biodiesel, and the EIA's
daily energy prices for gasoline, diesel, IATA for jet fuel prices. LCFS credit prices are from the California Air Resources Board. Tax

credits are as provide by the US Congress. RIN prices are as provided by the US Environmental Protection Agency.
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PRICES: THE VALUE STACK (June 2023)

- : Conventional Renewable 0 Cellulosic
Gasoline Diesel ethanol Diesel §,9F0 /o ethanol
$2.61 $2.48 $2.31 $5.75 $6.33 $5.79
/gallon /gallon /gallon /gallon /gallon /gallon
Change since 06/23  -23% +4% -39% -8% -8% -14%

Notes. These values are for delivery into a US market with a clean fuels standard. Since ethanol and biodiesel are traded commaodities and
those commodity prices include the assumed value of federal credits/RINs.For the others, quoted energy prices are for the equivalent fossil
molecule, so we've added in all the available carbon prices for a full comparison. Also note that conventional ethanol is modeled at a
Carbon Intensity of 70, RD, SAF and CellEth at a CI of 20. Individual companies/processes may have better or worse CI scores that are
used to calculate LCFS credits. Sources. We use quoted prices at CBOT for ethanol, USDA's weekly report for B100 biodiesel, and the EIA's
daily energy prices for gasoline, diesel, IATA for jet fuel prices. LCFS credit prices are from the California Air Resources Board. Tax

credits are as provide by the US Congress. RIN prices are as provided by the US Environmental Protection Agency.
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RD/ SAF PLANNED CAPACITY
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Total Global Heavy-Duty Fuels: 33.844B Total Global Heavy-Duty Fuels: 30.556B



INITIATIVES AROUND THE WORLD

CFS Zero Aviation
RED Il
LCFS SAF GC ReFuelEU Aviation SAF
RFS mandate
SAF
mandate
SAF
mandate QLD

biofutures
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Global Biofuels Alliance
BioFuture Platform
Bold Goals Action Group



GLOBAL SAF DEMAND TO 2030

Estimated global SAF production

(million mt/year) China mm Asia mm Glcbal

. O
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Source: S&P Glcbal Commodity Insights
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US DEMAND: RFS RVOs 2020-2025

Final Volume Requirements for 2020-2022 (billion gallons)

Volume Targets (billion RINs)?

2023 2024 2025
Cellulosic biofuel 0.84 1.09 1.38
Biomass-based diesel® 2.82 3.04 3.35
Advanced biofuel 5.94 6.54 7.33
Renewable fuel 20.94 21.54 22.33
Supplemental standard 0.25 n/a n/a

2020 2021 2022
Cellulosic Biofuel 0.51 0.56 0.63
Biomass-Based
) 2.43** 2.43** 2.76
Diesel
Advanced Biofuel 4.63 5.05 5.63
Total Renewable
17.13 18.84 20.63
Fuel
Supplemental
0.25
Standard n/a n/a
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UPSTREAM: FEEDSTOCK CONUNDRUM

B Waste fats, oils, and greases M Industrial flue gases B Lignocellulosic
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Figure 2: Estimated annual advanced SAF production (Mt) (left axis) and percent of total jet fuel o
demand that could be displaced, depending on facility deployment success (right axis) U

Source: ICCT



MIDSTREAM: MOVEMENT, STANDARDS, STORAGE

Clean Tyne Shipping Corridor Project to support net zero carbon fuels
methanol, hydrogen, and ammonia

September 27, 2023 | Meghan Sapp

In the UK, the Port of Tyne, working with Connected Places Catapult and partners Arup, Lloyds Register, EDF R&D UK, Newcastle
University and the North East LEP, has published the results of a feasibility study looking at the decarbonization of the maritime
industry through the creaticn of green shipping comridors, anc the adoption of scalable zero-emission energy sources.

The Clean Tyne Shipping Corridar Project — funded by the Department for Transport and delivered In partnership with Innacvate UK as
part of the Clean Maritime Demonstration Competition Round 2 (CMDC2) - sets out the opportunities and economic and
environmental benefits of creating a new, green shipping corrider from North-East England that links the region with the European
Green Corridors Network

The study also explores the current use of alternative fuels in the shipping industry, and some of the challenges the sector faces in
transitioning from conventional fuels to net zero carhan fuels like methanol, hydragen. and ammonia.

For the first time, SAF delivered to NY using existing  CoSAFA publish SAF book and claim guidance
petroleum plpellnes May 17, 2023 | .uzn Fadre Tomas

e "0, G2 | Feizna lovares Kennedy

m m e m In Washington D.C., the Council on Suslainable Avialion Fuel {CoSAFA) introduced ils “Methodology for

In New York, suslainable aviedon fuel has teen safely delivered to New York's LaGuard a Airport SAT Cnvironmentzl Atiribute Transactions.”

Inrough (he Celonial ard Budkeye pipeline systerns — two essenlal piecss of American energy

infrastructure and exsting petrokium pioelnes The enlity sald this |s a first step in establishing universally recognized procedures for SAF ascourting
and auditing to support global hook and claim systems. The quidance details tha infarmation and

The low-emission jet fus! wil power a Delta Air Lines flight marking a serinal mement in the ongoing
develocment and disTibution of SAF in the U.S. procacures necessary for individual beok and claim systems to trarsparently anc credibly transact

SAF s assnciated environmenrta! henefits.
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This parinarship tetwsen Dalta, Nests, Colonlal Ficel re and Buckeye Pariners demonstrates the long-

tenm viabllity of SAF and the sk ne Indueiry s joumey lowarde net zero. Importantdy, 1 showe that SAF Claude Hurlgy, Director, Environment and Flight Operations at the Intemational Business Aviation

can go anywhere there s an exstrg pipeline current'y carryng fossil jet fuel. Council {IBAC), said: "The transilion o suslameble aviation fuels will be the greatest contribuior to
The mileelona defvery and Aight le eLpported by the Pord Awthority of New York and New Jersey, the business aviation achieving NetZero carbor eT"?’s ans by 2050. Book and claim systems are required
firet U.S. traneporiation agency to embrace the Parls Climate Agreemant ard a champion for far viider SAF uplake, espacally in araas where it 5 not yat readily available. We applaud CoSAFA=
scoelerating the use of sustainable fuele. efforts to develop this transparent, crecible 3&C accounting and auditing methodology.”



DOWNSTREAM: PATHWAYS TO SAF

ASTM
Reference

Conversion Process (Abbreviation)

Table 3. ASTM Pathways

Possible Feedstocks

Blending

Ratlo by
Volume

Year of
ASTM
Approval

Commercialization
Proposals/Projects

refinery (Coprocassed FT)

ASTM D7566 | Fischer-Tropsch hydroprocessed synthesized Coal, natural gas, biomass 50% 2009 Fulcrum Bloenergy, Red Rock
Annex A1l paraffinic kerosene (FT) Biofuels, SG Preston, Kaidi, Sasol,
Shell, Syntroleum

ASTM D7586 | Synthesized paraffinic kercsense from Bic-oils, animal fat, recycled oils | 50% 2011 Vorld Energy, Honaywell UOP,
Annex A2 hydroprocessed eslers and fatly acids (HEFA) Nesta Oil, Dynamic Fuels, EERC
ASTM D7566 | Synthesized isc-paraffins from hydroprocessed Biomass used for sugar 10% 2014 Amyris, Total
Annex A3 fermented sugars (SIP) preduction
ASTM D7586 | Synthesized kernsane with arcmatics derived by | Coal, nalural gas, biomass 50% 2015 Sasal
Annex A4 alkylation of light aromatics from non-petroleum

sources (FT-SKA)
ASTM D7566 | Alcohol-lo-jet synthetic paraffinic kerosene (ATJ- | Biomass from ethanol or 50% 2016 Gevo, Cecbalt, Honeywell JOP,
Annex AS SPK) iscbulanal preduction (iscbutanal); LanzaTach, Swadish Biofusls,

2018 (ethanol] | Byogy
ASTM D7566 | Catalytic hydrothermolysis jet fuel (CHJ) Triglycerides such as soybean | 50% 2020 Applied Research Associates
Annex Ag oll, Jatropha oll, camelina oll, (ARA)
carinala oil, and tung oll

ASTM D7586 | Synthesized paraffinic kercsens from Algae 10% 2020 IHI Corporation
Annex A7 hydrocarben-hydroprocessed esters and fatty

acids (HC-HEFA-SPK)
AS5TM D1655 | Cao-hydroprocessing of esters and fatly acids in a | FOG coprocessed with 5% 2018
Annex A1l conventional petroleum refinery (Coprocessed petroleum

HEFA)
ASTM D1655 | Co-hydroprocessing of Fischer-Tropsch Fischer-Tropsch hydrocarbons | 5% 2020 Fulcrum
Annex A1l hydrocarbens in a conventional petrolaum coprncessed with petroleum
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POLICY

SUSTAINABILITY CRITERIA ARE COVERED BUT MOSTLY FOCUSING ON GHG SAVINGS AND

2
FEEDSTOCK SELECTION
Al L2
4 Carbon Tunnel Vision
s - Bio-let . min, 65% DL&D3 RIN : min, 50%
Minknum GHG savings e-Jet : min. 70% RA : min 50% Lo
RFS2 93.1 (gasoline) and —
: 1.9 (diesel) gCOeq/M). s .
Fossil Fuel Comparator 94 gCOeq/M) o ey 89 gCO,eq/M)
IRA: 89 qCO;2q/M.
RFS2: GREET
LCA GHG calculation Bio-jet. RED Il Arnex V CORSIA met s
model for SAF - E-jet RED I, Art, 28(5) IRA: CORSIA = oo e st
methodology
Na:nalm oil in IRA No biomass from Although SAF combustion s counted as zero-
No feed or f B ' land converted after 1 carbon, there are still some non-CO2 emissions
Feedstocks and ILUC oy eé'- |0.r OOF‘cropq, Indirect feed selection January 2008 that that have a significant climate impacts
only waste n u.(.. L;.L. 517 ..L. 1or was primary forest, In EV, regulators start focusing on non-CO2
with GHG criteria wetlands effects.
TOPSOE Topsoe ASS. M ngiis reserved 13
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EMERGING DOWNSTREAM PLAYERS

RAVEN f, SGPreston

Vertlmass
9 S —twelve

4 Global
»  Bloenergies
%
o

nacero

\ NEW, RISE £

RENEWABLES -  RENOQ
VISOLIS

8 !'-,.:}

AEMETIS

|-|D|:L|S UPM

¢MHHNDABA
= SeCARBANIZIN THx WORLE
DG FUELS

Gl ®bal

('\ I MARQUIS /D). INFINIUM - clean energy
‘) MONTANA RENEWABLES"

ar!

CONNECT X X SAF



THE SAF GRAND CHALLENGE

Workstreams Supporting Near-Term SAF Production Impactful to 2030 Goals

. Build and support stakeholder coalitions through outreach, extension, and education
(Workstream SC.1) to set the stage for SAF supply chains to develop and sustain themselves
and replicate with continuous improvement.

. Maximize sustainable lipid supply for 2030 (Workstream F|.2) through a coordinated approach
to lipid feedstock RDD&D to support rapid buildout of lipid pathway production.

. Decarbonize, diversify, and scale current fermentation-based fuel industry (\Workstream
CT.1) to address barriers to expansion of SAF supply via alcohol pathways.

. Invest in SAF infrastructure to support industry deployment (Workstream SC.4) and to allow
industry to attract investment into production capacity.

. Develop improved environmental models and data for SAF (Workstream PA.1) to support
optimization of existing policies and implementation of new policies that could be enacted.

. Inform SAF policy development (Workstream PA.3) with analysis of gaps and impacts of
policies under consideration.

. Stakeholder outreach and engagement on sustainability (WWorkstream CP.1) to exchange
data and information about best practices to reduce life cycle GHG emissions from agricultural

and forest-derived feedstocks and optimize other environmental and social impacts.

L Enable use of drop-in unblended SAF and SAF blends up to 100% (Workstream EU.2) to
simplify blending requirements, reduce cost of logistics, and facilitate supply.

CONNECT X X SAF

. Integrate SAF into fuel distribution infrastructure (\Workstream EU.4), including conducting
infrastructure analysis to identify and address barriers to SAF supply to airports.




HOT PROJECTS

JM and bp chosen by EDL to support production of SAF at HyKero plant in
Germany

Zclabes 26, 2023 | Juan Podo Tomos

X ron L ¥ share R matlRin snare

In tha UK, Johnson Matthay (JW) & bp annocunced that EDL Antegantau Gesallschatt mhH {EDL) has selectad thalr co-tevelopad
Flacher Tropsch [FT) CANS technelegy tor EDL's HyKero plant located In Sahlen-Lippendort, south of Lelpzig, Germany.

The HyKero plant Is planned to produce 50,000 metric tone of susialnabie aviation fuel per year when fully operational, Including
aSAF fram a power-ta-liquida (PtL) routa, and wauld he tha firat plant of ita kind at commerclal gcale In Garmany. The FiL route la tha
conversion of renawabile slectrcity and carban diox da Into sustalnabla liquic fusels, the companies ald

When fully aperational, the HyKero plart is also planned to praduce 14,000 melric tors of sustainable naghtha, and approximately
1,000 metric tens of green hydrogen per year,

Strategically located to serve Laipzg-Halle internationsl airport, this first phase of the plantis planned 1o be online by 2027, the firms
added.

Agra Energy selects KP Engineering for SAF plants

Quober 11, 205 | Juen 2odro Tomes

< v L store it Rin store

Inthe UK, Hydrocarbon Engineering reported that KP Enginecring has been selecled as the enginecrnng, procurement, fabricaion and
construction management (EPFCOmM) partner for Agra Energy’s series of susiainable aviatien fuel plants, These gas-to-iguids (GTL)
units will praduce SAF praduced entirely from effluent waste from dalry farms

VW& are honared to be a trusted partner for another project that converts waste to value, anc 1o be working alongside a revolutionary
developer llke Agra,” sald Willkam Freston, CEQ. KPE. *Thek technolagy vdll fundamentally Improve the operational sustalnabllity of
dairy farmers in Amerca and ahroad”

Tony Long, CEO, Agra Energy, said: “Working with KP Enginearing has baan inglrumeantal in our oparational know-how, start up and
commissioning. Now (hat the first unitis producing. we look forward to partnering with KPE to further optimizs for the second, third and
many units lo come as we scake. This will offer benefils to farms and communifies in building a better world.”

Twelve starts construction of its SAF plant in Washington

July 12,2023 Juan Podro Torees

& wail Jin snare

In Washington, Twelve broke ground on Its commerclal-scale E-Jet fuel productien facllity In Moses Lake, Washington.

The fimn sald that E-Jet fuel Is SAF produced using Twelve's carbon transformation technology, which uses enly renewable energy anc
water {o transform CO2 into critical chemicals, materials and fuels conventionglly made from fossil fuels, and in parinership with
Emearqing Fusls Technolegy.

The facility is expected to begin E-Jet fuel preducton in mid-2024 ai a capacity cf approximately 40,000 gallons per year.

Alaska Aldines, Microsoft, and Shopify will be the 1irst cuslomers 10 recelve products from e Moses Lake plant under existing

amraenavieantese Biial arndismneadd S i nemdiantinrm Fanilitvs 121 o 110 3 rmrmilary atrdi acms Ararantssamse Aaa meart A% A R ra s e vy = e 2 & v
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FEEDSTOCK SOLUTIONS

Kraftstock, Feedstock, Comstock: the unleashing of kraft lignin as an
abundant, affordable feedstock for drop-in renewable fuels

Jenua-y 2, 2024 | Jm Lans

% rosi | ¥ share 8 i Rin share

|
<J‘Jru5','_:,,§,
~rc o

Nine days ago, in the story “Molecules for Christmas,” Dr. Brian Wesllakse opined that “the answers to all your guestions are
in the forest™ and further evidence of his prescience arrives this week from Virginia City, Nevada. where Comstock Fuels
unveiled a remarkable partnership, invesiment and pathway to drop-in renewable fuels focused in this announce on Europs,
that we reparted on (here is the Digest brief and here’s the full release).

What are the consequences, the "if so, then what" of this series of announces?

First, let's recap the highlights. First, Comslock has made an invesiment in RenFuel technclogy, the focus is to assure that
RenFuel has the resocurces 1o complete some additional R&D that will broaden the applications of the technology they have
already brought to commercial readiness. Secend, Comstock has secured the North American rights to the technolegy and
now has options elsewhere around the world, Including an option to acquire the entire RenFucl subsidiary a JV with
Preem — that owns the worldwide technology rights. Third, there’s a sizable refinery that is expected to be developed and
ready by the end of 2025, In Sweden.

CONNECT X X SAF



HOT PROJECTS

SkyNRG to invest in SAF plant in Washington state

My 26, 200253 | Jaun Pedro Toemus

7 Sare PRERER 0 s |

InYvashington, The Seatile Times reported that Dutch company SKYNRG has chosen Washington state to ldate a new blogas 1acility
that will produce sustainable aviation fuel.

The firm's CEQ Phillippe Lacamp sald he expects the plant to be operational by 2028 or 2029, Its censtruciion will provide about 600
jobs. according to the report.

Lacamp said naw saiats legislation signed this month by Govarnor Jay Ingles thal provides sustsinahle aviation fual subsidies and
spesds permits for plant construciion positions the stale ior investments in the SAF field. The legislalion “positions Washington state
as the most attraclive, mest suppertve state for SAF" he sald.

The project to produce abaut 80,000 metric tons of SAF per year will requlre an Investment of between S500 million and 3800 milllon
he added

Indian Oil Corporation plans to build SAF plant in Haryana

May 10, 7073 _uan Fearo Trenas

CF share % i fin sware

In India. Swarajya reporied that state-run oll fim Indlan Ol Corporatian {IOC) B planning to bulld 2 $122 milfen sustakhable aviatien
fual plant at Panipat in Haryana to mest the growing damand for the green fuel. “This is going to be a bonming business. The reasan
for us o coneeive such & big plant i2 that unkess the capacity is highsr, you won't gst the economies of scale,” said SSV Ramakumar.
director for resaarch and development at IOC. Apart from I0OC. Mangalore Refinery and Petrochemicals is also planning to build a bio-
ATF pilol plant at Mangalore using GSIR-Indian Insttute of Pelroleum's technology using non edible vils and used cooking oil as
feedstock, he repert stated.

Mubadala Capital to invest $2.5 billion to build SAF plant in Brazil

Aenl 1%, 2023 | Juen Pecro Tomees

% post W f share W& wsit Win shore |

In Jorden, MENAFN reparied that Mubadele Capligl, & stete-owmed Investment fim In the United Arab Emirates (UAE). has signed A
geal o Fvest 52.5 tillon i Brazil over the next 10 years 1o bulld & sustainabie aviation fusl and kercsens plant. The plant will be
located in the northessatern state of Bahia and wil be buili through Acelen, Mubadala's ssm in Brazil, with producton sat 1o bagin in
2026. According 1o the report, the project will produce 1 bilion liters of hycdrolreated vegetabls oil per year. Acslan anlicipatas that all of
ils rerevable fuel preduction will be cxporied,

CAAS and partners complete SAF piot in Singapcre

November §, 2923 | Juan Fedn Tomae

In Singapore, The Cwvil Avatikn Authorty of Sinjagore (CAAS) GenZero, anc Sngapare Alrines (514) have compleled a 20-month
SAF pllo:, which corrmenced in Fetruary 2022, In partnership with Temasek

CAAS s2id hat the SAF piot supports one o the kay "ecormendations of the Inematonal Advsory Parel (LAP) en Sustainable Air
Hub 1o creale a long-tem secured SAF supply ecosystem for Singapore.

The plotfosnc that whie Singagore is oparationally ready m SUPEly SAS, MO IS NEECRd 10 SUPPOT SJI0IUCN. SAAS Wil Incorporate
the 035CNS Ieamtin the Cevelpment of Be Singaporne Susainadie Alr Hub Bueariat

The plot voldated the end to ond procdos neaded 10 dring EAF imo Thangi Airport, indlucing procurement, dlending of noct EAF wih
cowentiond jet Aol n Singapore foodilioa, safely cortfosicn end ddivery of he bind>d EAF 1> Changi Airpot. The pibt affimed
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HOT PROJECTS

MRPL gets ready to produce SAF in India

Jovember 20, 2025 | Juan Peure Tormaes

CF share 8 Wail Qin shore |

In India, The Hindu Business Une reperted that Mangalore Refinery and Petrochemicals Ltd (MRPL) Is gearing up o produce
sustainable aviation fuel in two years to support the government's SAF target. According te the report, MRPL IS setting up 20-Kiloliter
per-tay plant In demonstrate indigenously-daveloped technalegy. The MRPL management is in the proesss of taking nacassary board
approvals for the construction of the SAF plant, said Sanjay Varma, managing director at MRPL. MRPL has alse undertaken a survey
with subject matter experts 1o Identify sources for the required quantities of feed for target SAF production, the report added.

Bangchak signs construction agreement for UCO SAF project

Jure 29 MG | Meghan Sapp

(X post [ § share J mail Jin share |

In Thalland, the slgning ceremoeny for the consiructien marked the launch of Thalland’s first and only Sustalnabie Aviation Fuel [SAF)
production unit from used cooking oll between BSGF Company Limited - a [olnt veniure between Bangchak Corparation Publie
Company Limited, EBGI Publlc Company Limited, and Thanachok Oll Light Company Limited, and TTCL Public Company Limited, an
esteemed engineering and construction company from Japan, with more than 20 years of business expenence with Bangchak

The construction of the Sustalnable Aviation Fue!l (SAF) production unlt from used cooking cll Is a jolnt effort to support the aviation
Industry In reducing carhan dloxide emisslons Info the atmesphere according to the plans of the International Civil Aviation
Organizatien [ICAD). SAF has garnered global atientlen as a key fuel In acheving targets for carban dioxide emlssion reductien.
Notably, the Unitec States passed the Inflaticn Reduction Act of 2022 (IRA) last year, which provides incentives to praducers thraugh a
tax crecit of USD 1.75 per gallan of SAF. Similary, Europe has adopted & mandate requiring a minimum portion of SAF in the overall
fuel supply. with targeta set at 23 by 2025, 5% hy 2030, and 70% by 2050. Japan has alan astablished a goal for international flighta
paasaing through Japanese airports, atipulating 8 SAF blanding ratio of 10% hy 2030.

Mitsui and Taiyo team up on SAF and renewable diesel project with
LanzaJet tech

Juby 25, 2023 | Maylvan Supp
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In Japan, Mitsui & Co., Lt¢. and Taiyo Qil Co., Lid. havs agresd lo conduct a joint study conceming {he production of sthanokbased
susiainable aviation fual [SAF) and renewable diessl.

The purpase of this preject is to buid a refable supply chain for high-quality SAF and RD in anficipation of future grawth in demand for
thees fuala. The project will combina the Alcohol-io-Jet (ATJ) technelogy of the Ameancan campany Lanzadal, Inc. tha plant oparaling
expertise ceveloped by Taiyo Cil and its subsidiary Nansei Sekiyu K.K. ("Nanssi Sekiyu”) through their oil refining business, vith
Milsui's procurement capabilitiss of ethanol feedstock. The project aims to commence producton in fiscal 2028 at a site owned by
Nansel Sekiyu, with 2 maximum yearly cutput of 220,000 Kiloliters of Japanese-made SAF/RD. SAF can be used as an aviation fued,
while RD is sultable for buses, trucks, and other means of iransoertation that use light desel of as their fuct,

CONNECT X X SAF

InAprl 2023, this study was selected Dy the OKInawa General Burcau of the Cabinet Ofoe as part o1 the FYZ2023 Okinawa Clean
Energy Intraduction Pramatlon Ressarch Program.
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Imperial Oil begins construction on Strathcona Renewable Diesel project

Nagust 1, LL3 | Meghan Sapp
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In Canada, Imparial Oll anneunced It had begun facllity eonstruction of the Stathzona Ranewable Diesel projact with key contractors
mobikzing o site, The project is designed (o preduce meore than one billion lilres of renewable dicsel annually, pimarily from locally
sourced fesdstocks, and could help reduce greasnhouse gas amissions by about 3 milkon metic lons per year, as detemirad in
gceordancs with Canada's Clean Fuel Regulations. Renewabla diesel production expected to start in esrly 2025

Axens to provide Vegan Technolcgy to Haike Chemicals for its SAF project
in China

August 3. 2021 | Juan Pedro Tomas

% rost | f share I Mall Jin share |

In Frawe, Axen: said that 3hamndong aike Chewsical Co., @« Chinese refining and petrochenmical ompany, has selectied Axens' vegan
tschnology to produce sustainabe avistion fuel (SAF) by rekrofittivg s exising assets

Vegar techhology is a second-generaion hydrobeated vegetable oil (HVO) solution which processes Lp to “00% of any kind of lipid,
NCUANG WASTES Irom agrcJilure and 1000 NOUSTY 10 MOOUCE reNewanie ruels 1nat are adle 1O reJuce preannouss gas emissions by
up 10 80% compared with a comentional je fuel production scheme, Axens said

This new contract witt Haike Chemicals is Axens first reference for its Viegan technolagy in Asia

SAF will pley a kay role for the aviation industry as we transion © a low cabon world, but  requres immediate sction lo scale up
production in cost competitive quantites ani redece dependence on kssil luels. Dur new contrad with Haike Chemicals allows us 10
take ocur Vegan® technology 10 the ned leval, paving he wey for industrial development of the lalast generalion of SAF, not dnly in
China but dso in the rest ol the world,” said Jacques Fault, Axens Tecnology and Technica Support Executive \P.

LanzaTech launches pre-application consultation for Project Dragon

August 24 001 | Maghan Sape
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In the LK, LanzaTech UK L'd announced the next stage of consultation on its proposed industrial facility 10 urn ethanol into
sustainable aviation fuel. The Pre-Applcation Consultation (PAC) fcllows a period of eatly consultation on the plans which was held in
May and June of this year.

The consultation will run uni Seplember 13 and provides the opportunity 10 comment drectly 1o LanzaTect on the proposals prior 1o
the submission of a planning application to Neath Pon Talbot Counxil. Draft copies of the proposed application, plans, and othes
supporting documents can be viewed online at sww.lanzadragon.wales

if approved the faciity, which would be located at Crown Wharf in Port Talbot, would preduce about 100 milion litres of sustainable
aviation fuel per year, arourd 10% of the sustaihable aviation fued that the UK plans %o uvse by 2030, When compared with conventional
jet fued, sustainable aviation fuel reduces the PROUCHON of greenhosse gases by more than 70%. This |5 expected 10 creawe over 150
full-time jobs, including 85 jobs on-site alongside further employmest in the supply chais
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Petrobras signs MOU with Mubadala to explore Bahia biorefinery project

Seotemberd 2023 |Neghan Socp
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In Brazil, Petrofras has !‘Jgf' ed amemarandum of l.hﬂcﬂ‘dﬂhdlf‘g with BIC C.‘lpnl:ﬂ Parirars (Bl’.‘!!‘" Stmteglc (]p{)ﬁﬂllh-!lb.’-} Fundo de

Imvestimento em Particikeghes, Mubadala Capltal Group’s Multl-strategy Investment Abraad, to develop studies covering huture
businesses i tha cownaiream sagment, with emphaals on

evaluating Pelrobras’ participation in a biorefining project.

The Mubadsla Capiisal Group i3 in the procass of developing an integrated biorefinery project in Bahis, focusing on the procduction of
renewable diesel and sustainable aviation kerosene. This project reinforces Brezil's role as a sirategic sapplicr of rencwable fucls,
capitalizng the abundant ratural resources present in the country

Mitsui to invest in Galp's HVO and SAF project at Sines Refinery

September 25 N23 | Meghan Sapp

In Portugal, Mtsul & Co. has agreed 1o hwvest in a renewable diesel (hydrotreated vegetable ollHVO) and sustanable aviaton fuel

(SAF) production business operated by Galp SGPS, S.A., Portugal's biggest energy company. A joint venture company wil be
established once necessary authorities’ clearances are obtained. Galp will own 75% of its shares and Mitsul 25%

As the only oll refiner in Portugal, Galp has been operating the Sines Refinery since 1978, The Lisbon-based company has been
stepping up its investment in the energy transition field and pursuing fuel conversion initiatives. This project will involve the
construction of faciities within the Sines Refinery, which are capable of being switched between HVO and SAF production nodes

With the firs HVO producton in the end of 2025, the commercial operaton date of the project is expecied in 2026, and it Is anticipated
that the facilties will also be used to produce SAF, demand for which is expected to increase over the long period of time, In addition to

its investment in the production business, Mitsul will also take responsibility for the overall value chain, including the procurement of
fandetinrke arimarilv from Acin and tha ealne of the nroducte

DHL and Sasoal join HH2E on SAF project

Sectemzer 27, 2023 JaanPodre Tormas
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In Germany, Reuters reported that German lagistics company DHL s parinesing with energy finrm HHZE and South African
petrochemicals firem Sasal an the expansion of sustainable avi

ation fuel producton i Germany.

The report siatec that the companias have signed an agreamant to set ug 3 joint Inltatve to bulld potental production cagachies for
SAFs based on graen hydrogen, or eSAFs, somewnsere In eastem CGarmany.

The pariners aim to produce at least 200,000 tone per yaar, with the potential to scale up to 500,000 tors per year.

Ao, alrcraft manufaciurer Arbus 850 Intende 10 join the consortium to use the et fuel, according to the report
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NEXTCHEM awarded new project in the UAE for the transformation of
solid waste into SAF

Lwcumber 27, 2023 | Juan Pedc Tons
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In Haky, kocal firm Maire Tecnimont announced thal NEXTCHEM, threugh ils subsidiary MyRechemical, has been awarded a feasibilily
study for the integration of ils propristary Wasie<o-Syngas technology in a large-scale conversion plant that would transform solid
munldpal wasta Info auatalnahble aviation fuel. This s the first major projact In the Unlted Arab Emirates (UAE) almead at praducing up
ta 120,000 tons par year af SAF. MyRachemical will provicde the gasifization unit in transform salid waste streams inta synthesis gas
(syngas). This syngas will be converted into low carbon cthanol and then o SAF. “We are happy to participate in the first vaste-to
chemicals iniiative in the UAE" sai¢ Giacome Rispoli, CEC of MyRachemical. "This achievement further confirms our commitment in
valorizing allemative feedstocks contributing cancretely to the reduction of the carbon tactpeint In the avialion secter. This happens In a
country like UAE where we boast a long-standing presence n the trersformaton of nalural rescurces, and which is now cpen o
sustsinable innovation”

Project Speedbird wins $11.2 million government funding

Nevrerbar 21 2023 Jusn Pasm Tovaa
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In lllincis, Project Spesdhird — a pint partrership betwaen Lanzaldset, Britsh Ainvays (BA), and Nova Pangaea Technologies (NPT) -
said it has secured new funding tolaling §17.2 million from the UK Government's Advanoed Fuels Fund (AFF) competition.

LanzaJat, and NPT, 8 UK-based cleantach company developing advancad biofuals used o produce SAF, will recaive tha funding 1o
Increase globsl SAF production and decarbonlze the svistion Industry.

The SAF wil be developad usihg a combinaticn of NFT's Innovative tachnology, which converts agricultural waste and wood residue
feadstocks into sacond-generation biofusls such s ethanol, and LanzeJset's proprietsry technology that converts sthanol into SAF. The
NPT cthanol will be nitialy processed into SAF through LanzaJet's Aloo hoMo-Jet (ATJ) plant in Soperton, Georgia prior to Project
Speedbird's awn larger ATJ faclily. planned (o be buill in the UK by 2027, 8ntish Airvays is intending to purchase all the SAF
produced trough Praject Speedbird ta halp pawer same of s flights

Project Speedbird vill produce 27 million gallons of SAF per year and will produce SAF at hul capacily by 2028,

Santa Maria Renewable Resources taps Topsoe, Chemex for East Texas
SAF, RD project

November 30, 2023 | Jm Lare
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In Texas, Santa Maria Renewable Resources has salected Topsoe, as its technology provider, and has executed License and
Enginsering Agreements with the leader in the renewable fuels markel These licenses encompass the state-of-the-art Hydroflex and
H2bridge technologies. Topsoe's HydroFlex process layout combined with the H2tridge concept offers unprecedented greenhouse
gas emission savings and lower carbon intensity of renewable fuels. The process and concept are both pivotal components for &
hindiis and sustainabla agricidtimm penjact currantly in devalapmant hy SMRR in Fast Taxas

The fecility will provide 600 to 700 construction jobs and 300-plus parmanent operating employment positions. A Jaily output of up to
3,000 barrels per stream per day is expectad, encomnpassing both ranewable diessl (RD) and susiainable aviatioy fuel (SAF). The
demand for RD and SAF is significastly on the rise as the aviation hdusiry makes strides o reach net zero carban emissions by 2050.
SMRR's project is a cantral step towards supporting the aviation industry in their green intiatives.

Additbnally, SMRR has partnered wth Chemex Gkbal, a wholly-owned subsidiary of The Shaw Group, to commence the front-end
engineering design e the facility in Zast Texas
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Infinium gets $75 million equity commitment from Breakthrough Energy
Catalyst for investment in Project Roadrunner

Decambar B, 2023 | Juar Fedre Taves:
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In Texas, Infinium and Breakthrough Encrgy Catalyst announced a 375 million project equity invesiment commitment to support
Infinium's Praject Roadrunner, subjest to the satistactian of certain closing eonditians. Fraject Roadrunner will convert waste carbon
dioxide {CO2) and rensvsable poweer into susiainable aviation fusl snd other kow-carbon fuels. Project Roadrunner, located in West
Texas, will converi an existng brownficld gas-to-liguics project into a fully inlegrated eF ucks facilily that will celiver products into both
U.S. and Intemational markets. It wlll primarilly preduce Infinlum eSAF. Project Roadrunner will also produce Infinlum eNaphtha for use
in plastics manufacturing and Infinium eDissel for uze in hard-to-elecirify transportaton methods, such as long-haul {irueking and
martime applicatiens. Intandem with Catalyst’s investment In Infinlum, Amencan Nrdines and Infinium have entered Into an offtake
agreement for Infiium eSAF. American joined Breakthraugh Energy Catalyst as an anchor partner to accelerate the development of
next-genaration clean enecgy tachnologias, induding SAF.

Alfanar taps Air Liquide for UK Lighthouse Green Fuels project

Memmtwr 5025 L= Lanw
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Inthe UK, Ar Lcuide Enginearing & Construction has bean swarded an anginearing packsge by Alfsnar (o support the davelocpment
of the Lighthouse Green Fusis project located In Tesssice, UK. Tha Lighthouss Green Fusle projact is one of tha first projects
undenvay In the UK aiming to convert iogenic and nan-oiogenic sold wastes and residues Into sustainable aviation fues (SAF) an a
large scale As part of the agreemend, Air Liquide Ergineering & Canstruction wil gpravide the license, basic engineering and FEED far
the new plant with is innovative and well-referenced syrgas cleaning, hydrogen punficaton and
camoncapiura(RECTISOLTMjtechnologias whichwlliprocassaroundonemillionionnasctwastesand rasicuss Into SAF each yaar.The
pant s expected 10 enter commerclal operation i 2028 and 1o fuel the equivalent af mare than 25,000 shoet-haul ar 2, 500 long-ha ul
flight= » year.

SAFFIRE picks Conestoga's Arkalcn Energy for cellulosic SAF pilot project

Movemoer 20, 2023 | Am <{endrick

In Kansas PRNewswire repoted Conestoga Energy and SAFFIRE Renewab es ajreement for Conestoga to hast SAFFRE's
celulosic etharol pliot plant a: Conestoga's Arkaion Energy ethanol facilly In Jbenl, Kansas. The SAFFIRE pibt project aims to
validate and demonstrate the commaercialization of SLFFIRE's cornstoverdo.sthanol technclogy in a Ully nteg ated pllof faciity that
processes 10 tons cf com stover per day. Both Conestoga and SAFFIRE are focused 01 preducing uira-low carbon intersity 1Cl)
eiharo! 1or Use In renewable Lels, making NIs a synergisic relatsonsnip

The caliulosic etharol frem tha SAFFIRE piot preject and potential future cormercial facilities is planned © be upgraded 1o ulra-low
Cl sistainahla aviaton fual (SAF) n sunpod of Ba avation industry’s decarhonization sfoets SAF i hial prodiead fom son-inasil fusd
sources that can result ir lower greenhouse gas (GHG) emissions than conventioral jel fuel on a lifecycle basis. SA® is & drop-in el
when Dlended with conventonal et fuel and Is Cracksl 1o decarbonizing aviaton.

SAF's lowar ca'bon intersity makes it an imaortant pert of reduzing aviaton CHG amissions, which make up 9%-12% ofU.S.
rransportaion GHG emissions. according tothe U.S. Znvironmantal Protactioy Agancy
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Chevron Lummus successfully starts up ISOTERRA at Chevron's El
Segundo renewable fuel conversion project

MNowerber 7. 2023 | Meghan Sap

% ross R star Qi wnt Rin e

In California, Chevron Lummus Global LLC anncunced the cempletion and successiul startup of an ISOTERRA unit a3 part of
Chewvron’s renewatie fual conversion projact al their El Sequndo Retinary In Southem California.

The ISOTERRA unit lavaracas bolh the rafinary’s axisting assats and Chavron Lummus Global's proprietary catalyst anc reaclor
intemals technalogy to achieve exceptianal diesel yiekds. The conversion fram a diesel hydratreater {DHT) alowed for a quick
turnarouns of the existing unlt, establishing E! Segundo as Chevron's first petroleum refinery with the flexibllity to supply diesel fuel
darved antiraly from renawable or traditional feedstocks.

Willis Lease Finance Corporation announces Teesworks as site for its new
SAF project

Crzobowe 17, 2025 ] s Prcio Temsxe
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In Flarida, Wik Laasa Financa Corporation (WLFC), a lagsor of camemarcial alreralt angines and global pravidar of aviatian senvicas
togaether with ils subsidiary Willis Sustainable Fuels Limited. announced the selection of Teeswarks in Tees Valley. England, as the
Intendad location for & susiainable aviation fus plant

This plant will be the first of is kind in the region fooused on develaping and producing power-ta-liquid {PIL) SAF. Teeswarks is the
United Kingoom's largest Industral zons, and an Internstional hub for civerse, sustalinabls, and low-carbon activity.

WLFC's plannad SAF refinery will be designed to comvert 1eadstocks, sourcad from Industial-waste carbon dickids and green
hydrogen inta SAF,

*Qur pioneenng SAF project ol Teeswarks will directly supgort the global aviation industry's ambitious goal of net-zero emissions by
2050," sai Austh Willis, CEQ of WLFC. "We are proud to ba continuing our legacy 88 3 keader 81t hnovator in aviation, being the

fieat avialion leasing company 1o launeh a SAF irtiative of this type '

Technip Energies awarded EPsCm contracts for Galp’s advanced biofuel
project

Octooer £, 2003 | Viegran Sy

(f Share B8 Mal Bin share
In Franze, Technip Energles has bees awarded Enjineerng, Procuwement Sevices ang Censtucion Managemen! (EPsCm)

conracts ty Galp for an advanced biefuels unitand a grean hyd-ogen unitfor its Sims rwefirery in Portugal. Both projects are part ol
Galp's program %0 reduce the carton looprint of the reflinery and s products

“he Advanced Bixfusls Int, promoted by the jcint verture of Galp (75%) and Missul (25%), wil have a 270 tpa capacity anc wil
produce renawable diesel and sustainable adaton fuel (SAF ) from bodeaistock and waste residues and will allow Galp 1 anxid
800 ktpa o' greerhouse gas enissions, For this unt, Technip Energes will wok in consortium with Techroedd Engenharia, alarge
engneering firm in Portugal to complete the EPSCn project

The Graen Hydrogen Unit, conposed of 3 100 MW electrotyss plant, will produce up 1o 15 sipa of rerewable hydrogen, using proton
exchange membrane (FEM) clbotiolyzers which wil be suppled by Plug Poywer. This unit wil alow the replozement of . 209 ofthe
exigting grey hydiogen comumption of Sines refinery andwil lead © greeshosed gas enislions reducticn o ¢. 110 kipa

Both urits represent a gross invesiment estimaled at €650 milicn and will rarsfom the Sires “efivery inlo cne of the most important
lhw<carbor platfoms in Portugal
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