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Techno-economic analysis of a smart use of 

low-soot aviation fuels – options and cost

Fossil based low-soot fuelRenewably sourced low-soot fuel

Climate impact of aviation

Allocation strategies

Global cost premium [M$2023]Cost premium [$2023/tjet]
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IAGOS dataset

• Measurement data from 2292 flights in 2019

(figure shows only 100 flights of this dataset)

• Thereof 1646 flights with contrail formation

• Thereof 1208 flights (53%) with persistent contrail 

formation

• Persistent contrails form on 5.81% of all datapoints

Persistent contrails occur within this sample…

… on ca. 6 % of the data points within this sample

… on ca. 50 % of the flights within this sample

Contrails are estimated to be the largest 

contributor to aviation induced radiative forcing…

… but persistent contrails occur only on 

few parts of some flights …
… and their climate impact can be reduced 

by using low-soot fuel.
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fossil reference: 

750 $2023/tjet
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Also lowers CO2-emissions, but 

incurs high cost  …

2025 2030 2050

2 % 6 % 70 %

ReFuelEU blending mandate

… and its short-term availability 

is limited.

Hydrotreatment
Hydrogenation without breaking of 

C-C bonds

270-340 ◦C

15-30 bar

1. Heteroatom removal

2. Saturation of olefins

3. Saturation of aromatics

Hydrocracking
Hydrogenation and breaking of

C-C bonds

370-510 ◦C

140-170 bar

1. Heteroatom removal

2. Saturation of olefins

3. Saturation of cyclic molecules

4. Cracking of naphtenes

5. Cracking of paraffins

Hydrogen provision cost:

Steam Methane Reforming: 

1.9-2.1 $2023 /kgH2 [5,6]

Electrolysis:

3-7 $2023 /kgH2 [5-7]

Case Cost premium [$2023/tjet]

Hydrotreatment in existing capacities 13.3 (7.0-27.1)

Hydrotreatment in new capacities 66.6 (49.2-89.7)

Hydrocracking in new capacities 89.5 (64.7-113.6)

Hydroprocessing of fossil kerosene might provide another cost-

efficient option to mitigate the climate impact of contrails.

Land-side

Airport air-side

Aircraft

… but cost for infrastructure and / or aircraft modifications increase. 

No change required

Uniform allocation

increased transport 

distances

 excluded

Airport specific allocation

No change required

Segregation: 

storage,

truck/pipeline

Flight-specific allocation

increased transport 

distances

 excluded

No change required

Modification of fuel 

system and associated 

control logic

Ice-super-saturated 

region specific allocation

Segregation: 

storage,

truck/pipeline

increased transport 

distances

 excluded

+6.5 $2023/tjet

+8 to +200 $2023/tjet

+6.5 $2023/tjet

The more specific the low-soot fuel is allocated to airports / flights 

/ ice-super-saturated regions, the less low-soot fuel is needed…  

Ice-super-saturated 

region specific allocation

~6% of

total fuel consumption

Flight-specific allocation

~50% of

total fuel consumption

Airport specific allocation

~70% of

total fuel consumption

Uniform allocation

100% of

total fuel consumption

Cost premium

Cost premium [$2023/tFuel] Uniform allocation Airport specific Flight specific ISSR specific
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F Hydrotreatment existing capacities 13 13 13 20 30 220

Hydrotreatment new capacities 67 67 67 74 84 274

Hydrocracking new capacities 90 90 90 97 107 297
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F HEFA-SPK 780 780 780 787 797 987

AtJ-SPK 1264 1264 1264 1271 1281 1471

FT-SPK (agricultural residues) 760 760 760 767 777 967
FT-SPK (PtL point source) 2490 2490 2490 2497 2507 2697
FT-SPK (PtL DAC) 4340 4340 4340 4347 4357 4547

[2] 

[2] 

[1] 

[3-7] 

[12-14]

CO2 emissions from 

hydrogen provision

Contrail climate 

impact reduction

Very low
cost premium

Low
cost premium

Moderate
cost premium

High
cost premium

Conventional 

aviation fuel

Low-soot fuel
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Aircraft modifications Airport modifications

HC in new plants HT in new plants

HT in existing plants renewably sourced LCAF

Uniform allocation Airport specific Flight specific ISSR specifc

share fossil low-soot fuel 90% 60% 40% 0%

share renewable low-soot fuel 10% 10% 10% 10%

https://www.aeroflap.com.br/en/find-out-how-much-an-embraer-plane-and-jet-costs/

