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Editor's note
Dear readers,

Marylin Bastin
Head of Aviation Sustainability
EUROCONTROL
Contact:
sustainability-briefing@eurocontrol.int

Objective Skygreen is
EUROCONTROL’s answer
to the question: can
aviation reduce CO2
emissions by 50%
by 2030 and what are
the extra costs of
decarbonisation?

While we were working on our first 2022 edition of the Aviation
Sustainability Briefing Russia’s unprovoked attack of Ukraine
happened, sending shocks across the world and affecting aviation in a
new, dramatic way.
The impact of the war on air traffic is currently high for some States
adjacent to Belarus, Russia and Ukraine, and the continued geopolitical
tensions can further impact fuel prices and economic conditions. Yet
if we take a look at the entire European air traffic network, we see that
air traffic in Europe continues to recover. In order to support aviation
in its long-term transformation towards sustainability, which requires
significant planning and investment, EUROCONTROL has just released
a unique long-term air traffic forecast, the EUROCONTROL Aviation
Outlook 2050 (EAO 2050), which for the first time, includes estimates
of net CO2 emissions and charts how aviation can achieve net-zero.
We are basing our predictions and recommendations on the three
traffic scenarios described in the EAO 2050 and have taken a more indepth look at what is possible within a shorter timeframe with our
Objective Skygreen report, examining also what this means in terms
of costs.
In this edition we will also talk about an important aspect of aviation
sustainability that we have not touched upon before: how do military
representatives see the debate on sustainability, are they working to
reduce their own military aviation environmental footprint and does the
military have a role to play to support most efficient civil
flights? The answer is: yes, they do!
I am happy we were able to interview EUROCONTROL’s
new Head of the Civil-Military Cooperation Division
Major General Karsten Stoye and Colonel Christophe
Hindermann Head of Airspace Division in France’s
Ministry of Defence for this edition. Making aviation
sustainable is a shared goal that we can only achieve
together. In the spirit of good cooperation, I look forward
to hearing your feedback to this edition!

Kind regards,

Marylin

EUROCONTROL 2050
air traffic forecast and
Objective Skygreen provide
guidance for a purposeful
long-term aviation
sustainability strategy
Eamonn Brennan
EUROCONTROL Director General

EUROCONTROL has published two important reports set
to shape the aviation sustainability debate. The first is the
long-term air traffic forecast Aviation Outlook 2050 (EAO
2050) that predicts 16 million flights by 2050 and includes
for the first time estimates of net CO2 emissions. It charts
how aviation can achieve net-zero emissions by 2050.
The second is the Objective Skygreen report – summarised
in a think paper - which uses the traffic scenarios outlined in
EAO 2050 and looks in more detail at the elements leading
to cutting emissions by 55% by 2030 (compared to 1990
levels) focusing on extra costs needed for decarbonisation.

“Key will be the wide
availability and uptake
of Sustainable Aviation
Fuels (SAF) as they will
cover 41% of emissions
in our base scenario.”

Growth will be slower than previously forecast
EAO 2050’s baseline scenario has 16 million flights in 2050,
approximately ten years later than forecast in our Challenges
of Growth report published in 2018. The report also looks
at possible high and low scenarios with 19.6 million flights
and 13.2 million flights by 2050 respectively. Pointing to
the significant expected growth in flights between now
and 2050, EUROCONTROL’s Director General Eamonn
Brennan said:
“We expect the number of flights to grow by 44% between
now and 2050, taking us up to 16 million a year – compared
to 11 million in 2019. Our ground-breaking report shows
that we can achieve net-zero by 2050 with a series of
tangible measures requiring coordinated action by aircraft
manufacturers, airlines, airports, fuel companies, ANSPs and,
crucially, governments and regulators. Key will be the wide
availability and uptake of Sustainable Aviation Fuels (SAF)
as they will cover 41% of emissions in our base scenario.

EUROCONTROL’s Aviation
Outlook 2050 (EAO 2050)
examines three scenarios of air
traffic development
in Europe in the context of
market developments and
sustainability policy.

The implementation of the Single European Sky is really
important – this can make a change in the near-term by
2030 in the region of 8%. Market Based Measures (MBM) will
continue to play a very significant role in helping to achieve
the net-zero objective, contributing 32%. Revolutionary
technological changes, such as hydrogen aircraft will be in
place but not at scale for large/very large transport aircraft;
they are very important but it will take longer for their impact
to kick in".

The report finds that the final step to reaching net-zero CO2 will be additional measures such as carbon capture or marketbased measures like the EU Emissions Trading System (ETS), which in the baseline scenario will compensate for the remaining
32% of anticipated CO2 emissions.
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Although SAF is the largest contributor to achieving net zero by 2050 (41% in
our base scenario). Our view is that market-based measures will continue to
play a very significant role (32% in the base scenario). That is higher than other
forecasts have suggested to date. EUROCONTROL Aviation Outlook 2050

The findings of the Objective
Skygreen Think Paper are based on
the traffic scenarios from EAO 2050
and examine the financial cost of
decarbonisation for aviation.

Reducing aviation emissions by 55% by 2030:
Can it be done – and if so, what are the extra costs
of decarbonisation measures?
“Yes, it can be done” is the answer of the Objective Skygreen
report, but this relies heavily on market-based measures.
Counterintuitively, the High scenario with the most traffic is
most efficient to reach net zero emissions by 2050 at lower
cost, as higher revenues will drive increased investment in
new technology.

In terms of additional cost, Objective Skygreen demonstrates
that policy-driven decarbonisation measures will add €54.8€62.0 billion across the EUROCONTROL Network Manager
area over the period 2022-2030 if no industry-driven
improvements, such as ATM optimisation (including SES),
fleet updates and renewal, and increased SAF usage are
factored in. However, applying industry-driven measures
can drastically reduce the cost of decarbonisation measures
by €32.9 to €45.7 billion over the same period.

Sustainable Aviation Fuel (SAF) is the answer
The most important industry-driven measure is increasing
SAF usage. For this to become a reality, the European
Commission’s ReFuelEU Aviation initiative is essential in
enabling a swift ramp up of SAF production and usage.
Henrik Hololei, Director-General for Mobility and Transport
at the European Commission said: “EUROCONTROL’s data
shows that if we want to meet the EU’s climate objectives

we must go beyond the market-based measures. More
action is needed to accelerate and boost the uptake
of sustainable aviation fuels, develop further aircraft
engines and designs, as well as manage our airspace more
efficiently. I am pleased to say that we are delivering on all
these elements!“ As laid out in the Commission’s ReFuelEU
Aviation proposal, the blending obligation commences
from 2025 at 2% SAF, gradually increasing to 63% in 2050.
The proposal also includes a sub-obligation for synthetic
aviation fuels starting in 2030 with 0.7%, and progressively
getting to 28% of e-fuels in 2050. To avoid fuel tankering
and carbon leakage, an obligation is also placed on aircraft
operators to uplift at least 90% of the yearly fuel required

Henrik Hololei
Director-General for Mobility and Transport,
European Commission

at EU airports. The three scenarios present different SAF
blending shares, 5% in the scenario in 2030, 10% for the
High, and 4% in the Low scenario. As noted above, this
will require significant technological investment and
other developments from SAF suppliers. Depending on
the SAF production technology pathways, the range of
SAF production costs is from €1,000/tonne to more than
€4,500/tonne. SAF is today typically two to six times more
expensive than kerosene. Assuming an increased demand
will reduce production cost, the extra cost of a 5% SAF
blending share compared to 100% kerosene is estimated
to be €10 billion by 2030 in the base scenario, reaching €2.6
billion in 2030 alone.

“These publications give an
excellent factual overview of
the future of air traffic in Europe
and are a must-read for European
and national aviation authorities.”

Incremental fuel costs from SAF blending shares and SAF price evolution for the different scenarios (in bn €)
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the greater the potential emissions
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Objective Skygreen

To reduce CO2 emissions quicker, Objective Skygreen
recommends that airlines accelerate the pace of fleet renewal
by 3-7 years to ensure they operate the most efficient new
technology. Operational improvements and fleet upgrades
by 2030 could reduce airline fuel consumption by 13.4%24.1% over the same period.

INTERVIEW
Major General

Karsten
Stoye
Head of the Civil-Military
Cooperation Division at
EUROCONTROL

"The increased global focus
on the environment means
that the military needs
to play its part, without
compromising the primary
mission of defence and
security.”

Climate change and the pressure to significantly reduce aviation’s
environmental footprint are a main challenge for the sector. We caught
up with Major General Karsten Stoye, EUROCONTROL’s new Head of the
Civil-Military Cooperation Division, to discuss how military air traffic
operations fit into the debate.

Major General, what’s the military
perspective on the pressure to increase
sustainability, and what is the military
already doing to reduce emissions?
The increased global focus on the environment
means that the military needs to play its part, without
compromising the primary mission of defence and
security. During my recent visits to some of the Chiefs of
the Air Forces of EUROCONTROL Member States, I have
seen that, where it is practicable, defence is trying to
reduce its CO2 emissions.
There is a real drive towards increased synthetic –
i.e. emissions free – training, with some States aiming for a
mix of live flying versus simulator training; this is becoming
increasingly viable as technology improves.
In fact, through the linking of flight simulators, more
frequent multinational training can take place than before
within certain financial limitations. We can also simulate
huge training areas that would be impractical in the real
world during peacetime. In the short term, military engine
technology is unlikely to change and so demonstrating a
reduction in overall emissions is what we must focus on. For
example in the UK, the RAF is aiming for Net Zero by 2040.
They recently made the world’s first flight on completely
synthetic aviation fuel and they are introducing electric
vehicles and other new technologies across the force. It is
important that defence gets the message across that it is
behaving responsibly.
To assist our nations in reducing overall emissions, we
need to work across government departments and with
industry. Large-scale wind farms present a challenge to
surveillance for ATM and Air Defence. The UK MoD has
been working with industry to allow the development
of some huge offshore wind farms in radar line of sight.
The scale of these developments is such that the cost of
providing alternative surveillance sources can be absorbed
by the projects themselves.

We were starting to see some
promising military contributions to
more environmentally friendly flights in
the Network before Russia’s invasion
of Ukraine. Has the start of the war in
Ukraine changed any of this thinking?
The unlawful Russian invasion of Ukraine shows that
armed conflicts are still possible threats to our freedom
and democratic values, requiring joint military and civil
efforts to defend what we believe in. The new political
situation in Europe will require adaptations in related
areas of civil-military cooperation. A civil aviation system
which cannot adapt to military requirements in times of
crisis or conflict at national or regional level will risk failure.
Therefore, considerations on commercial aviation, security
and defence need to be balanced and adapted towards
security and defence requirements to ensure that national
air forces will be able to deploy assets throughout Europe
in all-weather conditions at short notice. It is paramount
that we establish and maintain military readiness for
deterrence and for the defence of Europe.
Effective civil-military coordination via the Flexible Use
of Airspace (FUA) concept developed by EUROCONTROL
and implemented by its Member States will still play an
important role in tackling airspace capacity challenges.
In the context of CURA, the Civil Use of Released Airspace
by the Military, the military invests efforts and resources
in a well-functioning FUA concept, enabling the provision
of additional airspace to civil aviation to the maximum
extent possible. Effective use of FUA is also fundamental to
making airspace use as efficient as possible, with a key role
to play in reducing CO2 emissions by ensuring direct flights
and optimised flight profiles.

Making aviation more sustainable is
not just about reducing emissions and
noise, but also about being aware of and
preparing for the consequences of climate
change. What do you think are the most
pressing issues here for the military?
The military is not immune to climate change, and prudent
military planning must take into account the effects of sealevel rise and more frequent extreme weather on military
aviation and airfields. The reduction of natural resources,
such as drinking water, due to climate change may lead
to fierce competition and potential conflict; increasing
migration and political tensions. The military are alert to
such issues, they will often be called upon to assist the
civilian population in a crisis. They look ahead and develop
contingency plans for such scenarios.

What can aviation actors, from airspace
users to airports, to policymakers and
EUROCONTROL, do to make aviation more
sustainable faster?
Firstly, we must ensure that all of our activities are conducted
as efficiently as possible. Not just the flights themselves, but
also the activities that support aviation. Secondly, we must
encourage industry to develop technologies that reduce
our emissions across the board. While SAF is being pushed
at the political level, it has limitations and is a stopgap until
we can switch to the next generation of power plants.
When these new technologies do arrive, we should aim to
reduce not just CO2 emissions, but also noise. The defence
sector has a particular challenge. In the world of commercial
aviation, governments can enforce a level playing-field, by
legislating that all parties must comply with new targets
by a set date or face penalties. In defence, a suboptimal
operational outcome is not acceptable, because our
opponents may not be under the same constraints. So until
new technologies offer levels of performance as good as or
better than current technologies, the ability to adopt less
environmentally damaging equipment may be limited. In
simple terms, a quiet, low-emissions fighter aircraft may be
great in peacetime, but it needs to survive in combat to be
of any value.

From left to right: Major General Thomas E. Kunkel
(NAEW&C Force Commander), Eamonn Brennan,
EUROCONTROL Director General, Major General
Karsten Stoye and Brigadier General Stefan Neumann
(Commander NATO AWACS E-3A) at a recent visit to
the NATO AWACS E-3A Component in Geilenkirchen,
Germany.

INTERVIEW
Colonel

Christophe
Hindermann
Head of the airspace division
within the Military ATM directorate,
in the French Ministry of Defence

“Civil-military
coordination and
collaborative
decision-making are
key if we are to
sustainably optimise
our use of airspace.”

While European military discussions are currently
dominated by the situation in Ukraine, there is no denying
that sustainability–conscious strategies for the military
have accelerated in recent years. In France, an innovative
process called Traffic Light Scheme (TLS) releases
airspace reserved for the military at times when civil
air traffic overtakes a pre-agreed traffic level. The process
contributes to making civil air traffic more direct, efficient
and sustainable.
Colonel Christophe Hindermann is the Head of Airspace
Division in France’s Ministry of Defence and the main focal
point for civil-military coordination in France. We spoke to
him about civil-military cooperation for more sustainable
air traffic operations.

Colonel Hindermann, could you give us a
concrete example of how air forces can
contribute to aviation decarbonisation?

Do you see a chance for such initiatives to
spread across Europe?

Flexible Use of Airspace is a key contributor to optimising the
use of airspace, through proper civil-military coordination
and strategic collaborative decision-making. An efficient
use of airspace optimises the trajectories of civil aircraft,
thereby reducing fuel burn and CO2 emissions. The Traffic
Light Scheme (TLS) goes beyond the classical Flexible Use
of Airspace concept by releasing airspace reserved for the
military during time slots when civil air traffic exceeds a preagreed traffic level on predefined routes. This process aims
to reduce ATM congestion peaks and enables civil aircraft
to fly trajectories that are more direct. After 10 years of TLS
operations on horizontal airspaces and a successful 2-year
trial focusing on vertical flight efficiency in upper airspace,
the new TLS is now fully operational. It is roughly used 2
hours per business day, saving approximatively 1,000 t of
fuel and 3,000 t of CO2 per year.

I am personally convinced that TLS is feasible in other
parts of European airspace, but we are not the only ones
who have developed innovative Flexible Use of Airspace
solutions: there are interesting experiences all across
Europe. We disseminate good practices actively through
fora such as the Military Harmonisation Group (MILHAG),
the EUROCONTROL Operational Excellence Programme,
or the FABEC Joint FUA Task Force more specifically. On
top of cooperation, the future will rely on digitalisation, for
further optimising flight efficiency with better-informed
decisions for the Flexible Use of Airspace and more dynamic
execution. This requires better interoperability between
airline systems and ATM systems, both civil and military, but
this is work in progress.

How does TLS improve the flight
efficiency of civil traffic in practice?
We have built on the FUA principles that we have adapted
to our own requirements, to achieve a win-win solution for
both sides. At strategic level, we have applied the AdvancedFUA Military Variable Profile Area (MVPA) concept to our
main training areas. MVPA volumes can be adapted to
either civil or military requirements. Then priority rules are
set that the French civil-military Airspace Management
Cell applies at pre-tactical level. The real innovation is the
establishment of predefined traffic thresholds. When these
are overtaken, the priority rules are automatically applied
without any further Collaborative Decision Making and the
airspace is released via the European Airspace Use Plan /
Updated Airspace Use Plan. This is completely transparent
for the civil airspace users.
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https://skybrary.aero/articles/flexible-use-airspace

Rafale, a new generation fighter jet
used by French military, @DSAE

Latest news on
EUROCONTROL’s

work on
sustainability
Optimising flight
planning even
in challenging
circumstances:
The EUROCONTROL Network
Manager continues to
ensure more efficient,
sustainable flights

APPLY to become
a Noise Expert
at EUROCONTROL

EUROCONTROL's Aviation Sustainability
Unit is looking for a specialist in aircraft
noise modelling to strengthen its
research and innovation team at the
EUROCONTROL Innovation Centre in
Brétigny-sur-Orge, south of Paris.
https://jobs.eurocontrol.int/
jobs/-noise-expert-air-transportdomain--noc-de-2022-ad-436

Over the past year, more than 4,500 tailored rerouting proposals have been
identified by the EUROCONTROL Network Manager (NM) Flight Efficiency
Task Force, helping airspace users improve their flight planning.
The Task Force brings together the EUROCONTROL NM, airspace users and air
navigation service providers (ANSPs). Its proposals have helped save aircraft
operators more than 131,000 nautical miles, more than 798,000 kg fuel and
over 113,000 EUR in route charges – while reducing CO2 emissions by at least
2,514 tonnes. Their work has however become considerably more problematic
following Putin’s invasion of Ukraine, which has closed or restricted airspace,
adding a huge additional layer of complexity to the Network situation.

ETS & CORSIA
support services:
aircraft operators now
have access to 2022 data
more efficient, sustainable flights
Aircraft operators are now able to request 2022 data from our
EUROCONTROL's Emissions Trading System (ETS) Support Facility
helping you to prepare your emissions reporting to comply with
EU, Swiss and UK ETSs and ICAO CORSIA. All ECAC states can
equally request access to the CORSIA Reporting Tool to assist them
in their 2021 reporting on CORSIA to ICAO.
https://www.eurocontrol.int/service/emissions-trading-system-support

Sustainability
developments from
around the world

Etihad, KLM and KLM Cityhopper
work with SATAVIA and NATS
on contrail prevention
Research suggests that aircraft-generated condensation trails (contrails) cause a climate impact
almost double that of direct CO2 emissions from aircraft engines alone. In order to tackle this effect,
airlines like Etihad, KLM and KLM Cityhopper are working with UK-based SATAVIA to avoid aircraftgenerated contrails which add to surface warming. UK air navigation service provider NATS and
EUROCONTROL support SATAVIA – who provide atmospheric modelling that optimises flight plans
for contrail prevention – as well as airlines such as KLM, KLM Cityhopper and Etihad to test the
science. In May 2022, NATS facilitated a KLM flight from Amsterdam to Edmonton, which passed
through Scottish airspace, with minor modifications to the flight plan to avoid contrail-forming areas.
Etihad equally avoided flying into contrail-forming areas during 22 contrail prevention flights the
airline conducted over the course of three days.
Condensation trails – so-called contrails – are formed by water, soot and cool air. When water vapour
is ejected from the exhaust nozzle of an aircraft engine into sufficiently cold air, it condenses and
freezes around soot and other particles in the air, creating tiny ice crystals. In certain atmospheric
conditions, these ice crystals create layers of cirrus clouds, causing a ‘blanket’ effect which keeps
warmer air trapped in the lower atmosphere. EUROCONTROL is also closely involved in investigating
the link between where aircraft fly and contrail formation and has launched ground-breaking live
contrail prevention trials with DLR, the German Aerospace Center (DLR) already in 2021.

First A380 powered by
100% SAF takes to the skies
Airbus performed its first A380 flight powered by 100% SAF on one engine in March 2022. The test aircraft MSN 1 operated
one Rolls-Royce Trent 900 engine on 100% SAF. Total Energies supplied Airbus with 27 tonnes of unblended SAF, made from
HEFA. A second test flight from Toulouse to Nice that was realised on the 29 March used SAF during take-off and landing.
Previously, Airbus has operated flights on 100% SAF on other types; the first was with an Airbus A350 in March 2021 and
then with an A319neo single-aisle aircraft in October 2021. Although all Airbus aircraft are currently certified to fly with up to
a 50% blend of SAF mixed with kerosene, the main aim is to achieve certification of 100% SAF by the end of this decade. The
A380 aircraft used during the test is the same aircraft known as Airbus’ ZEROe Demonstrator, a testbed in order to develop
the first zero-emission aircraft in the world to market by 2035.

Avolon and Air Greenland
partner to tackle climate change
by bringing zero-emissions air
travel to the region
Avolon, the international aircraft leasing company, announces that it has
partnered with Air Greenland, the flag-carrier for Greenland, to bring zeroemissions travel to the region and help tackle the issue of climate change.
Avolon and Air Greenland will partner to form a working group to assess
the opportunity to commercialise zero-emissions air travel in the region.
The working group will also collaborate to identify local infrastructure and
certification requirements for electric vertical take-off and landing (eVTOL)
aircraft. As part of the agreement, Air Greenland will commit to purchasing
or leasing a fleet of VX4 eVTOL aircraft, manufactured by Vertical Aerospace,
from Avolon.
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