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Reduce aviation‘s greenhouse gas (GHG) emissions

Use a suitable, renewably sourced fuel

Initial assessment - today

Possible future developments

Assessment — year 2050

Goal: Assessment of scenarios for the development of (Non) Drop-In Aviation Fuels
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Initial assessment - today




Selection of fuel options %’UE
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Jet A/A-1 with properties

compressed cryogenic ASTM D1655 differing from ASTM
compliant D1655
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Selection criteria:

1. discussed as renewable aviation fuels

2. already produced at scale from renewable sources

3. potentially central role for defossilation of overall energy system




Potential renewable fuel options — present state
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Static criteria — energy density § ’UE
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Dynamic criteria — fuel provision cost = ’
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Potential renewable fuel options — present state

Fuel Feedstock and Production Logistics and Fuel and aircraft Economics and

option airports Environment
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Future Developments
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Derivation of aviation energy demand scenarios
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Challenges for mitigation

SSP5 — Fossil-fueled
development

/ SSP1 - Sustainability \

Energy System:
I[EA Net Zero Emissions Scenario
(NZE)

Air Transport System:
1%/a) efficiency gains in balance

lower

SSP3 — Regional Rivalry }

SSP2 — Middle of the Roaﬂ

Energy System:
|IEA Stated Policies Scenario
(STEPS)

Air Transport System:
1%/a efficiency gains and
4,5 %/a growth = ,Moderate”

no efficiency improvements and
5%/a growth = ,High“

{A/a demand growth - ,,LOV\Q [ SSP4 - Inequality J
Challenges for adaptation higher
[ Insignificant shares of renewably sourced energy for aviation ] [ Increasing shares of renewably sourced energy for aviation ] 11, 2]
?
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Global aviation energy demand vs fuel option’s availability
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Global aviation energy demand vs fuel option‘s availability 5 ,UE
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Global aviation energy demand vs fuel option’s availability
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Global aviation energy demand vs fuel option’s availability
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Assessment 2050
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Scenarios for synthetic kerosene
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Scenarios for hydrogen
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Renewable Fuel Options — 2050 .5 ’UE

Socio-Economic Preconditions

SSP1 SSP2

* improved resource efficiency * sustainable development

* reduced overall energy use goals are slowly achieved

* overall intensity of resource
and energy use declines

Air Transport System’s Preconditions

Hydrogen Synthetic Kerosene
» global logistics infrastructure * use without fossil blending
* provision at several airports component

* development of a hydrogen
aircraft

Key Lever

1. development of aviation‘s energy demand
more important than availability of renewables

2. ramp-up of production capacities

3. willingness to cover the
cost of the energy
transition
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Static criteria — fuel conversion efficiency
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Motivation — aviation energy demand scenarios

Challenges for mitigation
low = high

A

SSP5 - Fossil-fueled development

Increasing faith in competitive markets

. Global markets are increasingly
integrated

. Push for economic and social
development is coupled with the
exploitation of abundant fossil fuel
resources and the adoption of resource

and energy intensive lifestyles around
the world J

N

/

SSP1 — Sustainability

. Emphasis on economic growth shifts
towards a broader emphasis on human
well-being

. Consumption is oriented toward low

(SPZ — Middle of the Road \

. Social, economic and technological trends
do not shift markedly from historical
patterns

. Development and income growth
proceeds unevenly

. Slow progress in achieving sustainable

development goals

Overall intensity of resource and energy

use declines

. Global population growth is moderate
and levels off in the second half of the
century

material growth and lower resource and

ﬁ% — Regional Rivalry

* Resurgent nationalism, concerns about
competitiveness and security and regional
conflicts push countries to increasingly
focus on domestic/regional issues

. Focus on achieving energy and food

security goals within their own regions

J

SSP4 - Inequality

* A gap widens between an internationally-
connected society that contributes to
knowledge and capital intensive sectors of
the global economy and a fragmented
collection of lower-income, poorly educated
societies that work in a labor-intensive, low-

/

\tech economy J

. .

[

energy intensity
Insignificant shares of renewable sourced energy
aviation

for

|

Increasing shares of renewable sourced energy for

aviation

} low = high

J Challenges for adaptation

(5, 6)
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Matching Socioeconomic and Energy Scenarios

Socio-economic scenario

Scenario for energy availability

Scenario for energy required

N

/SSPl — Sustainability

Emphasis on economic growth
shifts towards a broader
emphasis on human well-being
Consumption is oriented toward
low material growth and lower
resource and energy intensity

IEA Net Zero Emissions Scenario

(NZE)

* Net-zero emissions in 2050

* key energy related UN SDGs are
met

* 1,5° goal is achieved with 50%
probability

Low \

* low demand growth and energy
efficiency improvements balance
each other

—> constant aviation energy required

/

/ SSP2 — Middle of the Road

N

Social, economic and
technological trends do not shift
markedly from historical
patterns

Slow progress in achieving
sustainable development goals
Overall intensity of resource and
energy use declines

IEA Stated Policies Scenario (STEPS)

* Trends based on existing and
policies under development

* Development without any
additional major steer from
policy

- economic growth outpaces
energy efficiency improvements
aviation energy demand
increases

Moderate \

* 4,5%/ademand growth
* 1,0 %/a fuel efficiency
improvements

High
* 5%/a demand growth
» fuel efficiency diminish (0 %/a)

/

UN SDG. United Nations Sustainable Development Goal
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