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Part I: Global screening of key sustainability indicators

Are SAFs globally sustainable?
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Source: ICARUS — D.3.3. LCA and SDG analysis of SAFs: screening
of sustainability indicators

Waste, residues,

i Iulosi Carbon footprints, SDG- L
BNOCETIOSIE CTOPS, related indicators ; Illlll I
others L= ==

g
TP

zeypuuynnnyt
FERREREEEEE

ccwzzzom
F4
mx"ﬂS"Ur%

ICARUS Conference 2026, September 25, Brussels



~)carus

Part I: Global screening of key sustainability indicators
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Disclaimer: although data sources are LCA-based, studies are not fully harmonized in terms of methodological choices and databases
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ICARUS low-TRL technologies

Value Chain Perspective
==j)carus .
s High-TRL > Later deployment (2030+): evolution of low-TRL
Low-TRL technologies, with progressive increase in efficiencies
Process Design,

Biocrude-to-SAF ||

(}Q Power generation systems, materials, chemicals and logistics
2040

Aspen simulations
Isobutanol-to-SAF J 2030 @ e g

> Prospective LCA: progressive evolution of suppliers:
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Mass and Energy
Balances, Emissions

Unit operation-level M—

Scaled-up SAF Plant
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Syngas-to-SAF

» ldentify the bottlenecks
» Unlock the maximum SAF
mitigation potential
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LCA-Impact categories
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Sustainable Development Goals

3 GOOD HEALTH
AND WELL-BEING

e

B CLEAN WATER
AND SANITATION

GOOD HEALTH
AND WELL-BEING

CLEAN WATER
AND SANITATION

1 SUSTAINABLE CITIES 12 RESPONSIBLE
AND COMMUNITIES CONSUMPTION

= co

SUSTAINABLE
DEVELOPMENT

LALS 125

Methodology based on Cavalett & Cherubini, 2018

Terrestrial acidification potential
Terrestrial ecotoxicity potential
Terrestrial eutrophication

Impact scores Normalized
Human toxiecity
Human toxicity, non-cancer E I aggregated
Human health, PM formation
T T scores

mm

Water depletion index
Freshwater eutrophication potential
Freshwater ecotoxicity
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Marine eutrophication potential
Marine aquatic ecotoxicity
Ecosystem quality

Ecosystems quality
Ecosystem damage potential
Soil quality index

More details : ICARUS — D.3.8. LCA and SDG analysis of SAFs: Sustainability Assessment of ICARUS Value Chains.
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More details : ICARUS — D.3.8. LCA and SDG analysis of SAFs: Sustainability Assessment of ICARUS Value Chains.
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@ Isobutanol-to-SAF

VC2: Biomass sorghum + ATJ

Measures for maximizing climate mitigation:

= [Intercropped system (Sunn hemp, Pigeon pea)

100 = |mproved fermentation yields
"""""""" = |sobutanol-to-SAF catalysis yields
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Reduction in all
SDG-related
environmental
impacts
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Additional push towards 2030+

Reduced use of external grey hydrogen
Use of biomass residues

Alternative ash valorization

Carbon capture and storage
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More details : ICARUS — D.3.8. LCA and SDG analysis of SAFs: Sustainability Assessment of ICARUS Value Chains.
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@ Syngas-to-SAF

VC3: Agroforestry residues + olefin-to-SAF

Reduction in all
SDG-related
environmental
impacts

Measures for maximizing climate mitigation:

Electricity Il Cthers @ Netimpacts

> Increase in CO-to-olefins conversion
100 1 > Reduction in catalyst make-up rate
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6 1 Alternative ash valorisation
14 - ‘ ‘ Carbon capture and storage
7: 12
E ]
o] -92%
S 8 ‘ —
S
£ |
£ =
° Prelimi I d Optimised - S -90 | .
e e e S - et negative
I “100 T . |
| 50
B Feedstock transport Catalyst --- Fossil JF (RED) : e B Feedstock port WEE Otf | IF (RED) (i 'mp?owmm - :
|
|

More details : ICARUS — D.3.8. LCA and SDG analysis of SAFs: Sustainability Assessment of ICARUS Value Chains.
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* |dentifying bottlenecks at early stages of development is essential to
improving the environmental performance of SAFs.

* Biocrude- and Iso-butanol-to-SAF are dependent on decarbonization of
upstream sectors such as chemicals and electricity. Syngas-to-SAF is more
dependent on improvements in the biofuel plant,

e Strong climate mitigation potential across all value chains, provided key
bottlenecks are addressed

* Achieving these mitigation targets will depend on the pace of future
research, R&D, and investment in technology development
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