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There's no cheap way of decarbonising
air travel, but regulation might leave no
other option

Boeing's chief executive David Calhoun recently told the Financial
Times: 'There is no cheap way of decarbonising air travel'. We did the
maths and fully agree. Biofuels offer a start and could be a temporary
solution, but synthetic fuels are the real game-changer.
Unfortunately, they are currently up to 10 times more expensive

David Calhoun,
President and CEO of
. Boeing

David Calhoun was sauing the quiet bit out loud. Sustainable aviation fuels have a cult-like status,
but the economics are often overlooked. And the economics don't look good yet.

But first, one must define the catch-all term ‘sustainable aviation fuels’, or SAF, as there are so
many variants.

Boeing's CEO was referring to biogenic SAFs, which are, in fact, the more promising ones in the
medium term. HEFA, for example, is the least-expensive SAF and is expected to play a large role in
meeting industry targets. IATA is aiming at 6% SAF use by 2030, and corporate initiatives such as
‘Clean Skies for Tomorrow’ and ‘One World Group' aim for 10%. The EU has recently also adopted a
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6% mandate for 2030.
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Two forms of sustainable aviation fuel: biogenic and synthetic-

based

Main examples of SAFs and the inputs from which they are produced

Biogenic SAF

HEFA
Hydroprocessed esters and fatty acids

At] (Alcohol to jet fuel)
Biomass to liquid (biochemical conversion: fermentation).
Biomass - gas to liquid (thermochemical conversion: gasification)

Gas + FT (Gasification + Fischer Tropsch)
Fisher Tropsch-process using biomass

Synthetic SAF

E-fuels/Power to jet
Fischer Tropsch-process

Source: ING Research based on multiple sources

Input
« plant oils, algae (bio oils)
+ recycled fats, animal fats (tallow)

Input

+ sugars from crops

- agricultural and forestry residues
« cellulose

Input

« forestry residues

« agri waste

« household waste (MSW)

Input
= green hydrogen
= carbon

While biogenic SAFs help to make a start in mitigating emissions, synthetic or e-fuels could set the
sector on a truly net zero pathway towards 2050.

We have explained the magic of synthetic fuels in detail here. Put simply: synthetic fuels are made
through a chemical process rather than mined from the earth. And CO, is used as a feedstock in
that process (synthetic kerosene), or the process does not involve CO, at all (green hydrogen).

Unfortunately, the production and use of synthetic kerosene are highly inefficient and the
technology is still expensive. As a result, synthetic fuels can be up to 10 times more expensive than
current jet fuel.
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Synthetic kerosene is currently the most expensive fuel option
for aviation

Indicative unsubsidised cost of kerosene and synthetic fuel in euro cents per seat per kilometre

Current jet fuel (fossil based kerosene) - 2,7
Hydrogen (grey) 4,7
Hydrogen (blue) - 4,9
Hydrogen (green) _ 13,5
Synthetic kerosene (CCS route) _ 18,5
Synthetic kerosene (DAC route) _ 26,5

*Fuel costs for a Boeing 787-10 Trent airplane with kerosene prices at 1.18 €/liter, gas prices at 55 €/MWh,
power prices at 150 €/MWh and carbon prices at 90 €/ton carbon. Note that these prices for gas, power, coal
and carbon represent current EU prices and also (roughly) anticipated prices for 2023 in forward markets. Based
on these input prices, hydrogen production production costs are around 2.75 €/kg for grey hydrogen, 2.90 €/kg
for blue hydrogen and 8.00 for green hydrogen. Finally, we have assumed CCS cost at € 100/ton carbon and
DAC cost at 500 €/ton, which is fairly common, although carbon removal technologies show extremely wide
cost ranges depending on project specifics.

Source: ING Research

Boeing's chief goes a step further by stating that SAFs will “never achieve the price of jet fuel”. We
are not so sure about that, as it requires so many assumptions on both the cost of fossil fuels and
synthetic fuels. Yes, there are scenarios where they won't be able to compete, but you could also
think of a future where they will be competitive.

Most people argue that SAFs are currently too expensive. We also believe that current jet fuels are
too cheap and think it's fair to say that flying will become more expensive either way. After all, the
future of SAFs is all about the relative cost of fossil-based jet fuels.

If the sector and politicians are really committed to a net-zero pathway, we expect to hear
industry CEOs complaining about the rising costs of fossil jet fuel in the future. When this actually
happens is in the hands of politicians and requlators as they design the policy instruments that set
the sector on the net zero pathway.

From an economic point of view, we could think of a global carbon trading system - like the
implemented European ETS for aviation - to capture the societal cost of emissions from aviation
and create a level playing field with SAFs. And higher ticket prices will temper demand. But recent
evidence also shows that people are eager to continue flying despite increasing fares.

The willingness of captains of industry to embrace these policies is important. If they do, there is
no way of getting around decarbonising air travel, even if ‘there is no cheap way'.
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