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Guiding questions today

What are multi-dimensional
bottlenecks of SAF supply
chain? What is needed to

bring SAF projects from
growth stage to profit

stage”?

EIEASA

What are key challenges in
SAF project management?
What are the main
complexities involved in
developing FOAK projects?

Why strong stakeholder
collaboration is required to
foster in faster SAF
deployment?




Direct Supply Lines are self-sustaining supply chains for sustainable aviation fuels,
fundamental to boost sustainability in aviation

Steps and actors along the SAF value chain: New possibilities, new feeds, new players and partnerships

A Direct Supply Line (DSL) for SAF is a self-sustaining network of regional supply chains, consisting of a local feedstock supplier,
a commercial fuel production plant, and long-term offtake partners.

Stakeholders around the SAF value chain: Leveraging existing infrastructures and industry best practices

This is a complex system involving multiple stakeholders. While such a supply chain is not yet fully established for SAF, similar
frameworks exist in fossil aviation, and much of this existing infrastructure can be leveraged for sustainable aviation.

In the SAF market ramp up phase, it is crucial for stakeholders to bring in their relevant capabilities, to carefully definerisk sharing
principles and ensure that the complexities of FOAK projects are addressed with the necessary relevance.
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SAF crude SAF Distribution Blending Airports (logistics,
production refining logistics infrastructure)

Feedstock

EASA Source: CBR, 2025. _




Both demand and supply side need to identify and address their challenges to
enhance the bankability of SAF projects

€ Affordability

¢ SAF remains 3-11X more expensive

“ SAF challenges

I
«” Demand
Market driven
|

than conventional jet fuel.
e Airlines face difficulty passing
higher costs to price-sensitive

customers.

EIEASA

! Detailed discussion of bankability challenges on next slide
Source: CBR, 2025; EASA, 2024.
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Availability

Due to insufficient and unreliable
SAF supply, there are limited
volumes of SAF at airport
nowadays.

As opposed to traditional fossil fuel
refinery location, SAF production is
expected to be concentrated close
to feedstock sources
(decentralization), potentially
creating logistical bottlenecks.
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i Supply
Producer driven

Bankability?

Technological, and supply chain
risks are critical.

Lacking structured financing results
in affordability issues.

Uncertain and unharmonized global
policy frameworks lead to higher
project risk.
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Multi-faceted risks for bankability along SAF direct supply line need to be
addressed to increase the comfort of financiers

Technology Risk: Developing technologies with unproven Government Support: Insufficient policy backing or financial
Technology Readiness Levels (TRL) or complex integration support from government entities, which can weaken the
challenges, potentially affecting performance and reliability. project’s financial stability and market presence.
O,
/A I
Completion Risk: Delays or cost overruns caused by project = Stability of Framework: Shifting regulations or market
complexity, unforeseen challenges, or resource shortages, conditions that may undermine project operations or increase
which may prevent timely or budget-compliant completion. % compliance costs.
Feedstock Arrangements: Potential disruptions in the supply 5 Equity: Insufficient capital investment by sponsors, limiting
chain or availability of necessary raw materials, impacting D§ @ the project’s ability to cover initial costs and making it less
continuous production and project viability. attractive to financiers.
Offtake Arrangements: Challenges in securing long-term % g@ Book and Claim Models: Complexity in tracking, verifying,
buyers for the products or energy generated, affecting i — and documenting sustainable credits, which may affect the
revenue stability. project’s credibility or compliance with sustainability
¥z standards.
N QI

Project-on-Project Risk: Dependencies on the success or Competitive Industries: Increased competition from other
timeline of other projects that could directly impact the projects or players within the same sector, threatening the
progress or outcomes of the current project.. project’s market share or profitability.

EASA Source: Freshfields, 2024.




Feedstock related SAF value
chain bottlenecks




Regulatory, market, infrastructure and technology constraints are key feedstock
related bottlenecks of the SAF supply chain

?« Regulatory uncertainty Competitive market ﬁ

* Lack of harmonized sustainability criteria for * Inconsistency in accessibility of feedstocks due to
feedstock eligibility across different regions of the their demand for other applications.
world. * Growing dependence on other compatible

» Shifts in policies structures such as changing feedstocks.
incentives may affect project viability.  Risk of land use conflicts and ILUC.

* Hinderance in feedstock eligibility and certific-

ation due to stricter sustainability standards.

||?_.‘2 Demand and supply driver A

[

Infrastructure challenges | S

* Fluctuation in market causes feedstock cost

* Discrepancies between feedstock activation &

instability — affecting long term planning and
investment certainty.

Inconsistency in feedstock production hindering the
stable supply.

Lack of supplier diversity weakens negotiation
leverage.

EASA Source: CBR, 2025.

innovation and technology maturity of feedstock
treatment.

Unavailability of resilient infrastructure for waste
feedstock collection.

Lacking compatibility in coprocessing technologies,
lead to challenges to diversify the feedstocks
diversity.




SAF production and technology
ﬂ readiness level




The SAF business case and resulting bankability challenges beyond sustainable,
cost-efficient feedstock supplies and long-term offtake-agreements
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EASA Source: CBR, 2025.

TRL Levels

Risk Profile

Cost
Estimates

Majority of SAF projects are between the
development and deployment phase with
technology readiness levels (TRL) of 4-8/9
Even with higher TRLs for single technologies,
combined full-system TRL is lower

Technology risks are still relatively high
Which SAF pathway and technological route
will turn out as the most competitive?
What about risk of regulation changes for
investment decisions larger than 20 years?

How long does it take to see the first returns
of new SAF project initiatives?

What is the impact of any delays during
engineering, procurement, construction and
commissioning phases?

How precisely is it possible to assess
financial investment needs and final SAF
cost of production (COP) at different
maturity levels and during engineering
phases?




Offtake agreements and supply
ﬂ chain constraints
V




Committed off-take agreements are crucial elements to ensure future cash flows
and bankability of projects

e Pricing Structure € Pass-through cost *®. Blending points % Termination Rights
* Fixed, indexed, or cost-plus pricing « Contracts pass feedstock cost increases | | ¢ Contracts clearly define blend points * Strict limits on termination safeguard
ensures predictable revenues. to offtakers. and credit ownership. revenue certainty.
* Floor and ceiling clauses protect from * Shields suppliers from unpredictable * Prevents disputes, double counting * Allowances include prolonged force
market volatility. policy or market changes. under ETS or CORSIA. majeure or supplier default.
* Intransparent market for feedstocks and « Ensures continuity despite fluctuating « Strengthens regulatory compliance and * Provides long-term security for lenders
SAF today, challenges this key criteria as commodity prices. market transparency. and investors.

Qtbuildsinvestorconfidence. / \ / \ / \ /

<>

Offtake agreement

4| <=

E’«m Long-Term Commitment E Volume Commitment 27 Offtaker Creditworthiness

* Lenders require 10-20 year contracts * “Take-or-pay” terms guarantee payment * Strong credit or aggregated buyers
matching project financing timelines. regardless of offtake fuel usage. reduce payment and default risks.

* Airlines often prefer shorter terms, * Aggregating multiple buyers can be a * Consortia purchasing models improve
creating bankability and funding risks. strategy to reduce volume and default bankability of large SAF projects.

* e.g., Bayou Fuels secured 10-year risk. * e.g., Luxaviation and IdunnH2 signed a
offtake deals with IAG and Southwest * e.g., Phillips 66 signed a 5-year take-or- 15-year SAF agreement ensuring

\Airlines. / Qay SAF deal with multiple buyers. j Qankability. /
EASA Source: CBR, 2025.




From farm to flight: SAF value chain has multidimensional bottlenecks to be

addressed

Challenges of SAF

supply chain

EASA Source: CBR, 2025.

Feedstock availability &
competition

Production scale up

\ J

rGeographical concentration |
and supply
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Cost volatility

é . . N
Infrastructure & logistics
constraints

Certification & quality
Assurance

Policy & incentive
uncertainty

Carbon accounting &

. sustainability verification )

The limited supply of sustainable feedstocks, coupled with competition from other
industries, could drive up prices and constraints sustainable production.

Current SAF output falls far short of global aviation demand, with new refineries and
growing maturity of technologies requiring longer lead times to commercialize.

SAF production facilities are concentrated in feedstock dense regions, necessitating
robust and well-connected transportation and distribution network.

SAF cost is volatile due to interlinked factors such as feedstock availability, limiting SAF
uptake despite its environmental benefits.

Limited airport blending, storage, and pipeline infrastructure complicates and raises
the cost of SAF distribution.

Strict ASTM and regulatory requirements ensure safety but slow market adoption
and necessitate rigorous traceability.

Inconsistent incentives and policy frameworks across countries questions the
bankability and discourages investor for long-term investment in SAF projects.

Robust tracking and lifecycle analysis are essential to prevent greenwashing and
verify emissions reductions.




Project development
challenges




Technology Transfer — “Unknown Unknowns”

Mitigating risks and overcoming challenges in scaling innovations through representative demonstrations

* Despite knowing the big picture as well as details on
molecular level implementation fails because of:

O

O

tiny unexpected deviations (“Unknown Unknowns”)

too much trust in comparison with ,similar
systems and simulation.

lack of real data in the industrial environment

piloting effort is not honoured, and benefit is
underestimated

enterprises build too much on experiences from
incremental innovation

* Only demonstration on representative scale can
minimize unknown unknowns.

Community and enterprises must be able to overcome
paradigms and create and implement scalable
technologies and processes.

e Stopped projects can burn technology lastingly.

EASA Source: CBR, 2025.

KNOWN
KNOWNS

“things that we're

aware that we know"

UNKNOWN
KNOWNS

“things that we're

unaware that we know

KNOWN

UNKNOWNS

things that we're

aware that we don’t know”

UNKNOWN

UNKNOWNS

“things that we're unaware

of and don’t know




SAF project development requires high multi-stakeholder collaboration

High inter-stakeholder dependency enhances transparency but also creates governance complexities, requiring robust consortia mana-
gement and interface risk mitigation strategies.

Project Developer Technology Provider Strategic & Financial /Emnm!m
& ?FE Investors 10

= Stakehalders Agresment

Credit Doournants Approvals

] E ¢ Irsurance Contracts

E] Offtake Agresment

- @ Supply Agreement
-.--I - ._-I I

EPC Contract

Infrastructure, Transport,
Land

Feedstock suppliers 0&M Contractor

EASA Source: CBR, 2025.

EPC = Engineering, procurement and construction.




Interface risk management would enhance the SAF project resilience

Guarantees & Risk

. Managing Parties Intellectual Property (IP) Certification & Standards
Allocation
* Lack of standardized offtake * Complex ecosystem involves * Proprietary technology/ * SAF pathways must go through
guarantees to secure financing. airlines, fuel producers, feedstock licensing fees raise costs. lengthy ASTM / ICAO approvals.
* Airlines often reluctant to sign suppliers, licensors, others. * IP disputes over process know- * Lack of harmonization across
long-term take-or-pay * Airlines seek low costs, while how between technology jurisdictions, causing
contracts. investors seek returns. developers and operators. duplication of effort.
* Government guarantees or * Need for neutral conveners or * Balancing knowledge sharing * Periodic compliance audit is
price floors can help bridge risk. project integrators. with competitive advantage. required.

. Cross-Border & Monitoring, Reporting & Infrastructure
SRR e R e Regulatory Differences Verification (MRV) Integration

* SAF projects involve multi-party * Diverging mandates, subsidies, ¢ Airlines and financiers demand * SAF blending facilities,
contracts: offtake, feedstock, and sustainability criteria robust proof of GHG pipelines, and airport fueling
licensing, EPC, O&M, finance. across EU, US, Asia. reductions. logistics often not ready.

* Delays or disputes in one * Creates uncertainty for global * MRV systems often lack * Coordination needed between
contract ripple across the airlines and fragmented interoperability, adding cost and refiners, airports, and
project. markets. complexity. regulators.

EASA Source: CBR, 2025.



Key takeaways

Developing new
technologies should advance
beyond the ‘valley of death’

to achieve long term
decarbonization goals.

EIEASA

SAF awareness could assist
in mitigating project risks,
resulting in avoiding
financial losses and
attracting investors.

Building a strong
stakeholder consortia and
proactive engagement
facilitates mitigation of SAF
project risks.
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