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PROJECT CONCEPT

Accelerate the deployment of Aviation Biofuels, enabling commercial production. 
Supporting the accomplishment of pre-commercial plant(s) for advanced biofuels for 
aviation based on sustainable biomass feedstock.

PROJECT OBJECTIVES

1) To bring HEFA to full commercial scale in new plant using residual lipids (Used Cooking Oil -
UCO); 
2) To investigate alternative supply of sustainable feedstocks recovering EU MED marginal 
land for drought resistant crop production; 
3) To test the entire chain and logistic at industrial scale, and assess environmental 
performances.
4) Positive GHG and energy balance expected

Highlights (technological/non-technological): 
• New Aviation Biofuel plant producing HEFA 
• Production and test of HEFA in commercial flights in non-segregated mode
• R&D Work on marginal land in Spain and Italy recovered by biochar/compost addition 

producing non-food sustainable lipids
• Dedicated Dissemination, Communication and Exploitation action
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GELA Biorefinery



Current Status

✓ 1000 metric tons of HEFA produced by ENI in Gela from residual lipids
✓ HEFA is ASTM compliant (KPI attained)
✓ Internalized distillation step from HVO to HEFA by ENI in Livorno: revamping 

of unused, former distillation column
✓ Value chain demonstrated
✓ Flight plan delivered (SKYNRG)

Next steps

✓ Blending operations in Amsterdam by SKYNRG/KLM
✓ Fuel delivered to Schipol Airport
✓ Offtake by KLM for commercial flights
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Current Status

✓ Year 3 agronomic field trials in Spain on marginal land completed, biochar 
protocol identified (CCE, RE-CORD)

✓ Year 1 agronomic field trials (larger scale) in Italy completed, biochar protocol 
confirmed (RE-CORD)

✓ Lysimeters Experiment Completed (RE-CORD)
✓ Larger climatic chamber for lysimeters experiments completed (RE-CORD)

✓ Assessment of potential for drought-resistant oil crop in marginal land of 
Southern Europe and abroad completed (JRC)

✓ Business case completed (SKYNRG)
✓ Waste feedstock market analysis completed (SKYNRG)
✓ Report on Market Dynamics delivered (SKYNRG)
✓ Environmental Assessment completed 
✓ New drought-resistant Camelina variety patented (CCE)
✓ IPR Strategy identified (RE-CORD, CCE, ALL)
✓ Environmental and Social LCA to be published in April 2023
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R&D Activities on biochar production plant from woodchips and agroresidues

Design and test activities on Moving bed pyrolysis reactor model adaptation and innovative concept 
prototype (SPYRO)
Mechanical works on Fixed bed carbonization unit.
Moving bed carbonization unit installed, in operation since 2020.

R&D Activities performed on UCO pre-treatment to contribute to and enhance the long-
term supply of this feedstock

Hydrolysis and non-catalytic thermochemical conversion tests performed for alternative FFA 
production pathway

R&D Activities M1 – M52



REDII Esca factor – Carbon Stock calculation

Biochar is included as

an improved

agricultural practice 

for Soil Carbon 

Accumulation



• 9

ICAO LTAG Scenarios

• Integrated Scenario 1 (IS1) : high readiness/attainability and low aspiration. 
• Integrated Scenario 2 (IS2) : middle readiness/attainability and middle aspiration. mid-point 1 & 2 

• Integrated Scenario 3 (IS3) : low readiness/attainability and high aspiration. 

None of the scenarios reach zero CO2 emissions using in-sector 
measures (i.e. technology, operations, and fuels) 

• Aircraft Techn: Advanced tube and wing, unconventional airframe/propulsion concept aircraft, non-drop-in fuels such as battery electric etc
• Operations: improvements in the performance of flights across all phases

Operations

Biomass SAF
Gaseous Waste SAF

Atmospheric CO2 SAF

Hydrogen

Aircraft Technology



• 142 Mt CAF at 2010 → 570-860 Mt at 2050 (Intern. Aviation) + 400-600 % !!

• 100% CAF substitution (MAX scenario) – 170 new biorefineries each year from 2020 to 2050 
(15-60 $B/y) - MAX would reduce CO2 emission by 63% Source: UN-ICAO, 2017

→ Opportunity for nature-based inter-sector C offsetting solutions (compensation) in future scenarios

Sustainable Aviation Fuels



EU actions on Carbon and Sust.Fuels

COMMUNICATION FROM THE 
COMMISSION TO THE 

EUROPEAN PARLIAMENT AND 
THE COUNCIL Sustainable 

Carbon Cycles. 

EC 15.12.2021, COM(2021) 800 final

Proposal for a REGULATION OF 
THE EUROPEAN PARLIAMENT AND 

OF THE COUNCIL establishing a 
Union certification framework for 

carbon removals. 
EC 30.11.2022, COM(2022) 672 final

COMMISSION IMPLEMENTING 
REGULATION (EU) 2022/996 of 14 June 

2022 
on rules to verify sustainability and 

greenhouse gas emissions saving criteria
and low indirect land- use change-risk 

criteria



BIO4A – Lessons learnt from industrial component

Production of HEFA is possible, but challenging

• Current SAF supply remains low—less than 0.05 % of total EU aviation fuel use 
(EASA: EU Envir.Report 2022, EASA)

• SAF volumes in the EU will increase very fast 

✓ SAF: 2% 2025, 5-6 % 2030, 32-37% 2040, 38-54% 2045, 63-85% 3050,  of which

✓ Synthetic fuels (eFuels): 0.04% 2025, 0.7-2% 2030, 5% 2035, 8-13% 2040, 11-
27% 2045, 28-50% 2050

• HEFA Technology is ready, capacity expanded through BIO4A

• Key issue is to develop supply chains for sustainable lipids compliant with REDII 
(III)

• New value chains (e.g. lignocellulosic) must quickly rump-up to full industrial scale

• Book & Claim?

• In-sector measures not sufficient in any scenario



www.bio4a.eu
@BIO4A
info@bio4a.eu

Thanks for your attention!
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