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WP4 - Objectives

To develop future best practices and concepts along the
entire value chain for the three technological pathways
selected in Icarus by fostering international cooperation.

• To propose a set of recommendations to accelerate the scaling up of
the three value chains addressed within ICARUS

• Create strong synergies between the private industry and the
scientific community by providing further guidance for SAF
certification and coordinating the engagement with oil industries,
airports and end-users

• Foster international knowledge transfer to establish long-lasting
interactions on the upscaling of SAF, with special focus on the MIC and
Africa

ICARUS Final Conference, Brussels 25 September 2026 



Activities on SAF Upscaling – The plan

Publicly available information

Data generated within the project

Extensive dedicated interviews with key
stakeholders and R&I experts

Co-creation webinars/workshops
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Activities on SAF Upscaling – The execution

• In-depth analysis on inputs from WP1 
and other publicly available 
information

DRIVERS BARRIERS INNOVATION POTENTIALS

• Conduction of 16 dedicated face-to-
face interviews with selected key 
industrial stakeholders and R&I 
experts

• Conduction of 3 co-creation webinars, 
one per value-chain

• Conduction of 1 co-creation workshop
covering all three value-chains and 
additional non-technological aspects
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Activities on SAF Upscaling – Co-creation workshop
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Activities on SAF Upscaling – The execution
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The results:What determines successful SAF production

1

ECONOMICS

Bankability, CAPEX, 
operating costs and 

predictable returns are the 
dominant constraints.

2

FEEDSTOCK

Secure quantity, quality 
and cost require 

diversification, logistics 
and flexible plants.

3

DEMO → MARKET

FOAK support and learning 
from failures must bridge 

the commercialization gap.

4

POLICY + 
CERTIFICATION

Demand mandates need 
production support, stable 

rules, traceability and 
workable certification.

5

PORTFOLIO + 
PARTNERSHIPS

No single route can meet 
demand; technologies, 

regions and actors must 
work in parallel.

OVERARCHING 
TAKEAWAY

Scale-up is now a coordinated deployment challenge: match pathways to feedstocks, de-risk investment and maintain a diversified SAF portfolio.

Activities on SAF Upscaling – Key findings
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Main take-aways – Biocrude oils to SAF

Converts wet, difficult waste streams that other routes cannot readily use.

FEEDSTOCK FLEXIBILITY CIRCULARITY POTENTIAL EARLY COMMERCIAL STAGE

1 Best fit is wet and problematic biomass

HTL expands the feedstock pool to sewage sludge, digestates, wastewater-derived biomass and other 
high-moisture residues, without drying.

2 Scale-up depends on stable continuous operation

Recurring bottlenecks are contaminants, corrosion, fouling, solids handling, phase separation and large 
process-water streams.

3 Value recovery is central to the business case

Priority innovations are aqueous-phase and by-product valorisation, salt separation, robust catalysts and 
integration with green hydrogen.

KEY IMPLICATION Demonstrate consistent biocrude quality over long campaigns and progress ASTM qualification before broad aviation deployment

Figure and layout: MS Copilot

ICARUS General Assembly Final Meeting, Brussels 24 September 2026 

Activities on SAF Upscaling – Key findings



Main take-aways – Alcohols to SAF
Strong global potential, but European deployment is constrained by eligible alcohol supply and 
economics.

ASTM-CERTIFIED EXISTING ALCOHOL KNOW-HOW EU FEEDSTOCK CONSTRAINT

1 The route builds on established alcohol systems

Existing ethanol experience, logistics and certification support scale-up; isobutanol offers attractive 
conversion and fuel-quality characteristics.

2 The limiting step is sustainable alcohol production

In Europe, eligible lignocellulosic alcohol is scarce. Isobutanol production still faces high feedstock and 
enzyme costs plus fermentation limitations.

3 Innovation should target higher yields and value-creation

Priorities include improved microorganisms, membrane-based recovery, lower-cost enzymes, selective 
catalysts and multi-product biorefineries.

KEY IMPLICATION Focus on competitive 2G alcohol supply and integrated biorefineries

9

Figure and layout: MS Copilot
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Main take-aways – Syngas to SAF

The most consistently supported candidate for large-scale SAF production in Europe.

ASTM-CERTIFIED LARGE-SCALE POTENTIAL HIGH CAPEX

1 Maturity and feedstock range provide momentum

Gasification-FT can use agricultural and forestry residues, wastes and other eligible feedstocks; FT 
synthesis is established and market-ready.

2 Capital intensity and sufficient system integration dominate risk

Recurring constraints are high CAPEX, dispersed feedstock logistics, gas cleaning, contaminant-sensitive 
catalysts and the absence of integrated commercial biomass-to-SAF plants.

3 Improvement must target the whole system

Priorities are robust gasification and cleaning, better catalysts, renewable-hydrogen integration, CO2 by-
product valorization

KEY IMPLICATION Align plant scale with realistic regional biomass supply and de-risk integrated demonstration

Figure and layout: MS Copilot
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Activities on SAF Upscaling – Publication
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Activities on SAF Upscaling – Additional ongoing work
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Challenge

Key enabling actions

Stakeholder responsability

6 guidelines for SAF upscaling
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6 guidelines for SAF upscaling

Activities on SAF Upscaling – Additional ongoing work
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Activities on SAF Development in Africa  (Task 4.5)

Goal

Provide a high-level overview of SAF readiness in Africa 

beyond feedstock potential, providing research, policy, and 

strategic discussions on SAF in non-EU contexts

Contents

1. Africa’s emerging role in a growing global aviation market

2. Analysing the status quo of SAF development in Africa

3. Findings and strategic discussion

4. Priorities and recommendations

Process

Developed in close collaboration and engagement with expert 

stakeholders, including 3 webinars, 2 conference presentations and 1 

Expert Deep-Dive workshop (including representatives from ICAO, 

IATA, AFCAC, Univ. Of Hasselt, AfriSAF, African Union and others)
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Findings on SAF Development in Africa  (Task 4.5)

• Africa is among the world’s fastest growing aviation 
markets to 2050

• 3.6% annual growth; intra-African travel grows 4.9% (mid 
growth scenario)

• Yet Africa is only ~2% of global air traffic today

--> Growth is both an economic opportunity and a climate 
challenge

• SAF Assessments have expanded rapidly across Africa in the past years
• However, central Africa, landlocked and island states are less covered
• Overall, no harmonised continental assessments available
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Findings on SAF Development in Africa  (Task 4.5)

•  UCO, tallow and oilseeds are the main HEFA feedstocks
•  Strongest near-term potential: South Africa, Kenya, Ethiopia
•  Deployment depends on logistics and traceability, not volumes alone

•  AtJ is strongest where sugar mills and ethanol exist
•  South Africa, Mozambique, Kenya, Zambia, Eswatini lead
•  Cassava adds West African potential, with food-security care

• Residues and perennial grasses: largest long term base
• Strong potential in Central, Eastern and Gulf of Guinea Africa
• Mozambique, Tanzania and Zambia gain from forestry growth
• Needs removal guidelines, aggregation hubs and logistics
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Findings on SAF Development in Africa  (Task 4.5)

No SAF-related studies to date
Structural opportunity
Export-oriented development
Capital-enabled deployment
Early industrial implementation

Active in SAF research, co-
processing potential and
hosting capacity-building
workshops, but lacking
concrete commercial-scale
SAF facilities to date.

Capability exists, but is inactive

Feedstock scaling, limited domestic processing

Large-scale investments by development
financiers like IFC and international
partners building agri-hubs and
processing capacity indicate concrete
deployment readiness.

Capital committed, projects emerging

Expertise in FT and green hydrogen underpins e-
SAF development, with projects like HyShiFT at
SASOL Secunda aligned with the 2021 Hydrogen
Society Roadmap targeting 10 GW electrolysis and
500 kt hydrogen by 2030.

Industrial base and implementation underway

ATJ SAF from molasses and
sugarcane is under development,
and a large SAF facility investment
was announced in 2025, but
production is still emerging.

Identified in the
continental SAF
strategy pilot list;
limited domestic
conversion projects
yet.

Included in SAF
strategy plans but
no major
operational SAF
projects reported.

SAF projects announced (e.g.,
SAF plant phases), but largely
driven by international players
and pilots rather than
domestic manufacturing.

Government-led renewable energy and green
hydrogen partnerships, including planned SAF
plants and commercial SAF flights, signal serious
capital-backed scale-up.

Included in ICAO SAF capacity-
building partnerships and pursuing
biofuel strategic initiatives, with early
industrial planning and feasibility
work underway.

Involved in
ACT-SAF, but
with limited
industrial
deployment.

Country examples by readiness profiles

South 
Africa Egypt

MoroccoKenya

Ghana

Senegal

Rwanda
Ethiopia

Nigeria Cameroon

Ivory 
Coast

Zimbabwe

SAF readiness profiles by country
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Findings on SAF Development in Africa  (Task 4.5)
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Key Messages on SAF Development in Africa  (Task 4.5)



Tasks 4.6 & 4.7: Coordination with Concawe, & End Users
Coordination with Airlines proved very difficult and, in the end, failed.

Coordination with Concawe and Airports was effective and constructive.

To facilitate coordination it was decided to invite Concawe and Airports Regions Council to join the EEAB so that the
number of meetings would be reduced but most importantly the external advisors to ICARUS would also meet. This 
proved very effective during the discussions and webinars.



Tasks 4.6 & 4.7: Coordination with Concawe & End Users
Seven webinars with the EEAB were organised after the ICARUS work had progressed enough 
to deliver high-value information and data for meaningful discussions:

28 November 2025 Isobutanol to SAF (Johan Thevelein)
05 December 2026 Crude to SAF (Paula Costa)
11 December 2026 Syngas to SAF (Berend Vreugdenhil)
26 March 2026 SAF Policies (Kyriakos Maniatis)
23 April 2026 SAF Market developments (Kyriakos Maniatis & Esther Hegel)
29 May 2026 SAF Certification (Esther Hegel)
15 September 2026 ICARUS Results 

Overall the coordination with Concawe, Airports Regions Council and EEAB was effective and valuable suggestions 
and recommendations were provided by the participants to ICARUS.



• The types of resources, value chains and process steps selected by 
ICARUS are highly relevant and important for the global deployment 
of SAF in the medium term to long term.

Key messages from Concawe, Airports & EEAB

• The technical and overall results presented in the webinar of 15/09/2026 
are very promising and work should continue in all 3 value chains as well 
as policy and market development.

• The information, data and updates on SAF policies and SAF markets 
development compiled by ICARUS are valuable and supportive in having a 
clear view of the global developments. The Work on SAF in Africa provide 
a clear and rare picture of the situation in this continent.



Thank you

ICARUS has received funding from the European Union’s Horizon Europe  

research and innovation programme under grant agreement no. 101122303 
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