
 

 
ENVIRONMENT: 
RETHINKING 
EUROPEAN AVIATION
 

Europe’s tough but achievable 
environmental challenges 
EAMONN BRENNAN, Director General EUROCONTROL

2020: a breakthrough year 
for sustainable aviation fuels

SPRING / SUMMER  2020

S U P P O R T I N G  E U R O P E A N  A V I A T I O N 



VISIT US AT
WORLD ATM CONGRESS 2020

STAND 365, MARCH 10-12

THAT’S WHY OUR ONECONTROL SYSTEM PUTS  
ALL THE INFORMATION AIR TRAFFIC CONTROLLERS 
NEED ONTO A SINGLE SCREEN.

ALL THE RIGHT INFORMATION IN ONE PLACE 
MAKES IT EASY TO NAVIGATE THE AIRPORT.

www.adbsafegate.com



VISIT US AT
WORLD ATM CONGRESS 2020

STAND 365, MARCH 10-12

THAT’S WHY OUR ONECONTROL SYSTEM PUTS  
ALL THE INFORMATION AIR TRAFFIC CONTROLLERS 
NEED ONTO A SINGLE SCREEN.

ALL THE RIGHT INFORMATION IN ONE PLACE 
MAKES IT EASY TO NAVIGATE THE AIRPORT.

www.adbsafegate.com

  5 EDITORIAL 
   Eamonn Brennan, Director General, EUROCONTROL 

  INSIGHT

  9 Aviation, climate change and the EU 
   Clara de la Torre, Deputy Director General, Climate Action, 
   European Commission

  13 Europe must reduce its emissions further and faster 
   Filip Cornelis, Director for Aviation, DG Move, European Commission 

  17 For the industry to have a long-term future it has to be financially  and 
   environmentally sustainable 
   Willie Walsh, Chief Executive Officer, IAG

  21 Fighting Flygskam 
   Michael Gill, Director Aviation Environment, IATA

  24 The climate emergency is propelling the aviation sector towards a new 
   economic model 
   Olivier Jankovec, Director General, ACI EUROPE

  28 Making the global aviation industry more sustainable is part of our mission 
   Pieter Elbers, President & CEO, KLM Royal Dutch Airlines

  30 PANSA 2020: A year of challenges and A6 Alliance presidency 
   Janusz Janiszewski, CEO of PANSA and Chairman of the 
   A6 Alliance Steering Board 

  FOCUS

  34 Meeting Europe's environmental challenges 
   Philippe Merlo, Director European Civil-Military Aviation, EUROCONTROL

  37 EUROCONTROL research looks at the environmental and economic 
   consequences of fuel tankering
   Aviation Intelligence Unit
 
  40 Improvements in current technology and procedures will not 
   compensate for increased emissions from additional flights
   Aviation Intelligence Unit

  46 Network Manager: a pivotal role laying the foundations to 
   sustainable aviation growth
   Iacopo Prissinotti, Director Network Management, EUROCONTROL
   Razvan Bucuroiu, Head of Airspace and Capacity Division, EUROCONTROL
   Paul Bosman, Head of Infrastructure Division, EUROCONTROL

  INNOVATION

  50 Sustainable aviation fuels: 2020 could be a turning point 
   César Velarde Catolfi-Salvoni,  Aviation and Environment Consultant

  53  Enabling greener flights through focused research 
   Florian Guillermet, Executive Director,  SESAR Joint Undertaking 

  57  Europe's busiest airspace gears up to meet 2022 free route 
   airspace deadline 

  60  Cross-border collaboration is reducing emissions at 
   Europe's major airports

  65 DATA
   European aviation statistics

  72 NEWS FROM THE AVIATION NETWORK

3
Welcome to Skyway Magazine 72



Contacts

Lucia Pasquini
Managing Editor
E: lucia.pasquini@eurocontrol.int
T: +32 2 729 34 20

Philip Butterworth-Hayes
Editor
E: Philip.Butterworth-Hayes@pmi-media.com
T: +44 1273 724 238

PMI Media Ltd
61 Davigdor Road, Hove, BN3 1RA, UK
www.pmi-media.com

EUROCONTROL
96, rue de la Fusee, 1130 Brussels, Belgium
www.eurocontrol.int

© EUROCONTROL, March 2020. All rights reserved. The entire contents 
of this publication are protected by copyright. No part of this publication 
may be reproduced, stored in a retrieval system, or transmitted in any 
form or by any means electronic, mechanical, photocopying, recording 
or otherwise, without the prior permission of EUROCONTROL. The 
reproduction of advertisements in this publication does not in any way 
imply endorsement of their content by PMI Media Ltd or EUROCONTROL. 
The views expressed in the articles are those of the authors and do not 
necessarily reflect the official position or policy of EUROCONTROL.

Maps disclaimer
The designations employed and the presentation of material on the maps 
do not imply the expression of any opinion whatsoever on the part of 
EUROCONTROL concerning the legal status of any country, territory, city 
or area or of its authorities, or concerning the delimitation of its frontiers 
or boundaries. With regard to Kosovo this designation is without prejudice to 
positions on status, and is in line with UNSCR 1244/99 and the ICJ opinion on the 
Kosovo declaration of independence.

Advertisers Index
Inside front cover – ADB Safegate / FREQUENTIS 8 /
ENAIRE advertorial 12 / Indra advertorial 15-16 / Pansa 33 /
Indra 42 / Indra advertorial 44-45 /skyguide 64 / EPOS Sennheiser 64 /
Northrop Grumman 68/ inmarsat 71 / Back cover ENAIRE /

 

 
ENVIRONMENT: 
RETHINKING 
EUROPEAN AVIATION
 

Europe’s tough but achievable 
environmental challenges 
EAMONN BRENNAN, Director General EUROCONTROL

2020: a breakthrough year 
for sustainable aviation fuels

SPRING / SUMMER  2020

S U P P O R T I N G  E U R O P E A N  A V I A T I O N 

To receive a free copy of Skyway, please subscribe at 
www.eurocontrol.int/subscribe  

This document is published on behalf of 
EUROCONTROL by PMI Media Ltd

in the interests of exchange of information.

DETAILS
Managing Editors

Lucia Pasquini, Catherine De Smedt

Editor
Philip Butterworth-Hayes

Advertising
Kay Rolland

101 rue de Sèvres
92100 Boulogne Billancourt – France

T: +33 609 133 510
E: kay.rolland@gmail.com

Design and Printing
EUROCONTROL

Welcome to Skyway Magazine 724



In 2010 the International Air Transport Association (IATA) set 
an industry goal of achieving a 50% reduction in net emissions 
by 2050 compared to 2005, the first industry to agree such an 
industry-wide commitment. But some industry CEOs (see “For 
the industry to have a long-term future it has to be financially and 
environmentally sustainable” this issue) now regard this target 
as being too conservative and are pivoting their businesses to 
become zero net emission producers by 2050.

This points to a major change in the way aviation is now 
embracing the concept of sustainability and, in the process, 
reconnecting with the societies and communities we all 
serve.
 
Because we know we need a social licence to fly and if we fail 
to achieve this the consequences of failure will be dramatic. 
Apart from the climate change impacts, there will be the 
catastrophic loss of connectivity which will hit every part 
of the continent, from islands and remote communities for 
whom aviation is a real life-line, to cosmopolitan cities who 
rely on efficient and affordable transport links to the global 
community for their trade, education and social exchanges. 

In our work to control aviation’s impact on the environment 
EUROCONTROL faces both an extraordinarily complex 
challenge and a remarkable opportunity. The European 
Commission’s Green Deal plans to make Europe the world’s 
first climate-neutral continent by 2050 and will result in all 
of us, citizens and businesses, benefitting from sustainable 
green transition. As well as cutting emissions it will require 
innovation on a grand scale, innovation which promises to 
transform Europe into a pioneer of sustainable technologies 
which can be exported worldwide.

Europe’s aviation industry has a critical role to play in this 
process. For too long we have been seen as a major part of 
the problem, rather than an integral part of the solution. 
Environmental campaigners have been able to portray our 
industry as carbon-fixated and elitist. However, as the articles 
in this issue of Skyway demonstrate, this view of aviation 
is misplaced. CEOs of airports, airlines and air navigation 
service providers believe in the science and evidence of 
global warming and are transforming their organisations 
so that sustainability can contribute to the growth of their 
businesses, not halt it. 

ENVIRONMENTAL
PROTECTION IS BOTH
A CHALLENGE
AND AN OPPORTUNITY
FOR EUROPEAN AVIATION
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CO2: +7.5%

TRAFFIC: +3.5%

aircraft and start to replace fossil fuels with sustainable fuel 
alternatives. While these improvements by themselves will 
not be enough to offset completely the effect of traffic growth, 
they are a major component in the process of the industry 
starting to make real change in controlling its emissions. 
The world’s first fully electric commercial aircraft took off 
from the Canadian city of Vancouver in December 2019 and 
there is a high probability that 50-seat hybrid passenger 
aircraft could enter service by the 2030s. However, it will take 
a few years longer before we see 200-seater aircraft akin to 
Boeing 737 or Airbus A 320 in service. How are those aircraft 
going to fly? Are they going to fly slower? Higher? Faster? Are 
they going to climb as fast? How do we start integrating them 
into an air traffic management (ATM) system? Finding an 
answer to these questions will be one our key tasks.

The aviation industry cannot just wait while researchers try to 
find solutions to the technical challenges of developing electric 
propulsion solutions for larger airliners. This year could be a 

We also know that improvements have to be measured, 
prioritised and proven, otherwise we risk the accusations of 
“greenwash”. And EUROCONTROL is playing a vital role in 
providing independent and validated information on both 
aviation impacts and mitigation measures.

The total gate-to-gate carbon dioxide (CO2) emissions of IFR 
traffic in the European Civil Aviation Conference (ECAC) area 
grew from 163 million tonnes in 2012 to 202 million tonnes 
in 2019, an increase of 24% over seven years. This is faster 
than the increase in flights, as we are seeing larger aircraft 
flying further, more than offsetting the increase in aircraft 
efficiency.

And the aircraft fleet is becoming progressively more 
efficient, with aero-engine fuel efficiency per tonne-km 
down around 10% over the last six years; there will be 
further improvements coming on-line continuously in the 
near future as airlines take delivery of more lean-burning 

CO2 EMISSIONS ARE INCREASING
MORE THAN TRAFFIC

2019 vs 2017 CO2 EMISSIONS GROWTH PER STATE (DEPARTING FLIGHTS)
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Editorial

pivotal moment in the development of sustainable aviation 
fuels (See “Sustainable aviation fuels – 2020 could be a turning 
point for Europe”), which offer a medium-term solution to the 
problem of reducing emissions at a time of increasing traffic 
demand. The main challenge to their wholesale deployment 
is the relatively high cost of production and there could be an 
important role here for States to consider new policies to reduce 
costs and increase availability of more sustainable alternatives 
to fossil fuels. There is also currently no registry of sustainable 
aviation fuel usage across Europe, which we will need to 
measure adoption – this is a role which EUROCONTROL, with 
its experience in supporting the European Union Emissions 
Trading Scheme, could be well placed to fill.

EUROCONTROL has identified five key priorities for the 
industry to adopt if the target of climate neutrality by 2050 
is to be achieved:

• Support the rapid transition to the wide-spread use 
of sustainable aviation fuels for long-haul flights in 
particular. SAF is too expensive and we must incentivise 
its production and use.

• Develop highly efficient, large-capacity, short-haul
 aircraft to handle passenger throughput. 

• Undertake a total fleet renewal by 2050 so that aircraft 
only fly if they are wholly or partly electric, or for long- 
haul flights only use SAF. 

• Bridge the gap to electrification of short-haul passenger 
aircraft through hybridisation and improving battery 
energy densities, while developing hydrogen fuel-cell 
and electrofuel technology and infrastructure.

• Change the European air traffic management network, 
and encourage environmental improvements through 
provision of shorter and better routes.

ATM can influence up to 10% of all aviation-derived CO2 
emissions in Europe and we have a target to reduce this 
share to 2.4% by 2035. This is tough but achievable. We 
know this because we are already starting to see the benefits 
of our environmental protection programmes and can 
measure them with precision. Of these programmes, free 
route airspace is one of the most significant aspect of ATM 
emission improvement measures; when all the cross-border 
implementations have been completed it will allow airlines 
to reduce their fuel burn by 3,000 tonnes and their CO2 
emissions by 10,000 tonnes every day.

We will also need to look at improvements in the descent 
phase of flight. We are currently working with a taskforce 
of stakeholders to develop a joint action plan on continuous 
climb and descent operations and supporting the redesign 
of airspace around busy hubs to provide more fuel-efficient 
operations, ensuring we have the right trade-off between 
noise and emissions.

EUROCONTROL is committed to helping its fellow aviation 
stakeholders reduce their environmental footprint. We 
have developed an expertise in carbon emission monitoring 
with the work we have done within the European Union 
Emission Trading System to reduce Europe’s share of global 
carbon emissions. We are evolving this to support the Carbon 
Offsetting and Reduction Scheme (CORSIA) whose Standards 
and Recommended Practices (SARPs) were adopted by the 
Council of the International Civil Aviation Organization 
(ICAO) in June 2018. Between 2013 and 2020 the EU-ETS 
will have saved 193 million tonnes of CO2 while CORSIA 
could potentially mitigate around 2.5 billion tonnes of CO2 
while generating approximately USD40 billion of climate 
financing by 2035 (see “Improvements in current technology 
and procedures will not compensate for increased emissions from 
additional flights” this issue).

EUROCONTROL’s Network Manager (NM) has initiated an 
Airspace Restructuring Programme and is in the process 
of putting in place a supporting Operational Excellence 
Programme. NM, with its SESAR JU partner, has been at 
the heart of the work of developing and implementing the 
Airspace Architecture Study, which will help bring delays 
back into line with the Single European Sky target and lead 
to between 240 and 450 kg of CO2 saved on average per flight 
over current levels by optimising trajectories. At the heart of 
all this work is a commitment to work with airspace users to 
achieve the greatest possible efficiency with the fleets that 
they have now. After all, most of the aircraft coming off the 
production lines now will still be flying 2050.

We are also committed to helping other aviation stakeholders 
in their plans to adapt their operations to climate change, 
including working with airports on the impact of greater 
precipitation or increased temperatures on their runway 
and taxiway operations and planning appropriate risk 
assessments and mitigation measures.

There is now a collective understanding by all aviation 
stakeholders in Europe that we must work together to meet 
the targets the global community has set us. EUROCONTROL 
has a vital role in supporting this work and it is one we are 
embracing enthusiastically. 

"EUROPE’S AVIATION 
INDUSTRY HAS SOME 

TOUGH ENVIRONMENTAL 
CHALLENGES AHEAD – 

BUT THEY ARE ACHIEVABLE"

7



Facilitating sustainable air transport
ANSPs still need to master changing business models and technologies while at the same time focusing on 
sustainability. As the number of planes in the sky grows we must not forget the environmental cost. But how can 
technology reduce the environmental impact as flights increase?

More precise route planning and en-route flight plan optimisation based on real-time weather data, will reduce 
fuel consumption, and the need for excess fuel. Adding effective departure management tools in the tower also 
allow engine time on the ground to be reduced.

Technology from Frequentis is mitigating the environmental impact of flights.

www.frequentis.com

Ask us how at World ATM Congress, Stand 526



Facilitating sustainable air transport
ANSPs still need to master changing business models and technologies while at the same time focusing on 
sustainability. As the number of planes in the sky grows we must not forget the environmental cost. But how can 
technology reduce the environmental impact as flights increase?

More precise route planning and en-route flight plan optimisation based on real-time weather data, will reduce 
fuel consumption, and the need for excess fuel. Adding effective departure management tools in the tower also 
allow engine time on the ground to be reduced.

Technology from Frequentis is mitigating the environmental impact of flights.

www.frequentis.com

Ask us how at World ATM Congress, Stand 526

Insight

Civil aviation has been one of the major catalysts of the 
modern age. It is part of the lifeblood of the integrated 
European single market, territorial cohesion and an open and 
inclusive society. The industry alone represents an important 
share of gross domestic product (GDP) and jobs in Europe. 
Yet, by consequence of its operation and continued growth, 
the aviation sector also has significant climate impacts. 
The new European Commission has made climate action a 
top priority under its European Green Deal, in line with the 
political priorities of the European Council and the European 
Parliament. Addressing aviation emissions is an important 
part of this task.

The fight against climate change has become an existential 
challenge for life on our Planet. Tackling it is our common 
and shared responsibility and action is urgently needed by all 
States and all emitting sectors of our economies, including 
aviation, as required under the Paris Agreement. The last 
Intergovernmental Panel on Climate Change (IPCC) Special 
Report on the impacts of global warming confirms that 
emissions need to be reduced with far more urgency

than previously anticipated. The latest United Nations 
Environmental Programme (UNEP) gap report calls for 
reductions in the order of 7–8% each year if temperature rise 
is to be kept within 1.5°C by 2100. 

Today’s global aviation emissions represent more than 2% of 
the global anthropogenic carbon dioxide (CO2) emissions, 
15% of European Union (EU) transport emissions, and are 
rising fast. The global warming potential of aviation is 
even higher, as the non-CO2 emissions are understood to 
have at least as much of an impact on the climate as CO2. 
While global annual air traffic increases by 4.4%, doubling 
every 15 years, annual CO2 emissions increase by around 3%. 
Despite continuous and welcome efforts to reduce the carbon 
footprint of aviation, particularly through fuel efficiency, CO2 
emissions from flights departing from EU28 and European 
Free Trade Association (EFTA) States have almost doubled 
between 1990 and 2016, as reported in the recent Aviation 
Environment Report by the EU’s Aviation Safety Agency, 
EUROCONTROL and the EU Environment Agency.  

AVIATION, CLIMATE 
CHANGE AND THE EU  
WORKING TOWARDS REDUCING 

2030 GREENHOUSE GAS 
EMISSIONS BY AT LEAST 50%

Clara de la Torre 
 

Deputy Director General, Climate Action at the European Commission 
reports on the European Green Deal’s new strategy for sustainable and 

smart mobility and its impact on aviation
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Insight

THE EUROPEAN 
GREEN DEAL

On her first day in office, Commission President Ursula Van 
der Leyen addressed the UN climate conference (COP25) in 
Madrid, announcing the goal to make the EU the first climate-
neutral continent by 2050. 

As part of the European Green Deal, the Commission has 
kick-started analytical work to underpin specific initiatives 
related to all emitting sectors. Key proposals relevant to 
aviation will include a comprehensive plan to increase the 
EU’s greenhouse gas emission reductions target for 2030 to 
at least 50% and towards 55% compared with 1990 levels 
in a responsible way, as well as proposals to revise, where 
necessary, the Emissions Trading System (ETS), particularly 
looking into increasing the level of auctioning of allowances 
to aircraft operators. 

The European Green Deal also includes a new strategy for 
sustainable and smart mobility that will consider a variety 
of actions aimed at reducing greenhouse gas emissions from 
aviation and the other transport sectors. This may include 
measures on cleaner fuels and taxation, amongst others, 
with a view to creating the right policy framework conducive 
to more sustainable transport activities across the board.

AVIATION IN THE EU 
EMISSIONS TRADING 
SYSTEM

Aside from the noise and air quality in and around airports in 
the EU – which are catered for by targeted EU environmental 
legislation as well as aircraft engine standards – aviation 
is covered by the EU ETS Directive (2003/87/EC), which is 
the key legislative instrument in the EU addressing CO2 
emissions from aviation. 

While the system was set up in 2012 to cover all flights 
departing or arriving at a European aerodrome, to give 
momentum to global efforts, it has been amended to cover 
only flights within the European Economic Area (EEA) 
at least until 2023. Currently, all aircraft operators with 
significant activities are accountable for their CO2 emissions 

for flights within the EEA. During 2013-2018, the total verified 
CO2 emissions from aviation covered by the EU ETS have 
increased from 53.5 million tonnes (Mt) in 2013 to 66.9 Mt in 
2018. This implies an average increase in CO2 emissions of 
about 5% per year. 

Under the EU ETS, all airlines operating in Europe, European 
and non-European regions alike, are required to monitor, 
report and verify their emissions, and to surrender 
emission allowances against those emissions. Except for 
the allowances that are allocated or auctioned by the EU 
and/or Member States, all allowances purchased by aircraft 
operators are coming from other sectors covered by the EU 
ETS. It is projected that the net economy-wide emissions 
reductions generated by the integration of aviation in the EU 
ETS for the entire 2013-2020 phase will be around 200 Mt of 
CO2 emissions – equivalent to about two years of Belgium’s 
economy-wide annual emissions. The integration of aviation 
in the carbon market thereby contributes to the EU’s 2020 and 
2030 climate goals through domestic emission reductions, 
without the use of international credits. 

Since the start of the EU ETS for aviation, the system’s proper 
functioning has been enabled by the expertise and data held 
by EUROCONTROL. The close links EUROCONTROL has 
with its Member States, the real-flight data it gathers and 
processes and its proficiency in building and managing IT 
systems, make it well placed to provide aircraft operators, 
competent authorities and the European Commission with 
tools to ensure that the ETS is based on accurate and reliable 
emissions data. Indeed, the EU ETS Directive specifically 
counts on assistance from EUROCONTROL to enable the 
system’s implementation.
 
As of January 2020, the EU ETS will be linked with the Swiss 
Emissions Trading System. Here too, EUROCONTROL was key 
in providing the European Commission, EU Member States 
and the Swiss authorities with data to attribute operators 
to administering States and to assess the real-life status of 
operators.
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Insight

GLOBAL ACTION

The efforts of the EU and its Member States to tackle aviation 
CO2 emissions extend also to the global level through the 
International Civil Aviation Organization (ICAO), where 
negotiations have been underway for many years. As an 
important step, the ICAO Resolution on the Carbon Offsetting 
and Reduction Scheme for International Aviation (CORSIA) 
was adopted in 2016, with the aim to compensate the growth 
of international aviation emissions beyond 2020 levels 
through international offsets. 

The EU played an instrumental role in the adoption of CORSIA 
and continues to be actively involved in developing its 
implementing modalities, which are essential for the scheme 
to kick off and deliver on its objective. Key elements, yet to be 
decided, such as the quality of offsets, their vintage, and the 
important issue of how to protect against double counting – 
e.g. between airlines' and states' climate mitigation measures 
– will be extensively discussed in 2020. The EU will work 
hard towards swift agreement on robust rules, as well as on 
making sure that participation in and implementation of the 
scheme are fit for purpose. 

The EU has agreed to implement CORSIA through the EU ETS. 
We are currently exploring ways in which this can be done that 
would uphold the integrity and ambition of climate action 
in the EU. In the meantime, we have started the monitoring, 
reporting and verification (MRV) of relevant emissions 
data in order to enable the calculation of the baseline, with 
the EU being among the first to implement this in law. The 
European Commission together with EUROCONTROL is 
currently developing the CORSIA Reporting Tool (CRT), 
which will enable EEA Member States to prepare the data to 
be transmitted to ICAO. EUROCONTROL has also advised the 
EU and its Member States on the development of the CORSIA 
MRV system, the CORSIA Central Registry, as well as relevant 
IT infrastructure and tools, most notably ICAO’s CORSIA 
Emissions Reporting Tool (CERT). 

"WITH EUROCONTROL’S
 CONTINUED INVOLVEMENT 

AND SUPPORT, I AM 
SURE WE WILL REMAIN 

AT THE FOREFRONT 
OF CLIMATE ACTION, 

ENABLING THE AVIATION 
SECTOR TO CONTRIBUTE 

SIGNIFICANTLY TO OUR 
SHARED OBJECTIVES" 

While welcoming CORSIA and hoping it will deliver on 
its objectives, the EU has consistently argued that more 
is needed from the sector. Through its efforts, ICAO 41st 
Assembly in 2022 will have to adopt a long-term emissions 
reduction goal and a roadmap for its implementation, in 
line with the resolution adopted at the ICAO 40th Assembly. 
Beyond CORSIA, further measures and actions will need to be 
developed against an agreed long-term goal, consistent with 
the temperature goals of the Paris Agreement and the latest 
science. For international shipping, a similar goal was duly 
secured by 2018 by the International Maritime Organization.

There is a lot to do! No doubt, EUROCONTROL’s technical 
skill, data collection and analysis will play a major role in 
supporting this bold new direction. With EUROCONTROL’s 
continued involvement and support, I am sure we will remain 
at the forefront of climate action, enabling the aviation sector 
to contribute significantly to our shared objectives.    ▪
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Advertorial

Ángel Luis Arias
Director General at ENAIRE

ENAIRE IS COMMITTED TO
THE DIGITAL EUROPEAN 

SUSTAINABLE SKY   

The growth of air traffic, operational safety, cybersecurity, 
efficiency, competitiveness, liberalisation, sustainability, 
internationalisation, the creation of consortia, the emergence 
of new actors such as drones, technological transformation, 
digitisation, interoperability, mobility, connectivity, 
innovation, quality of service, human capital, etc. are just 
some of the challenges facing air transport worldwide. 

This is our focus at ENAIRE. As a global provider of air 
navigation services, we are aware of the need to resolutely 
face the challenges emerging on the horizon. New times, 
new organisational cultures and new, more flexible business 
models are being designed to provide rapid responses to 
these challenges.

The increase in demand for air travel and consequent 
capacity problems require a search for joint solutions in line 
with the initiatives launched by the European Commission  - 
such as the Architecture Space Study and the Wise Persons 
Group Report. There is now a firm commitment to promote 
a profound and rapid transformation of aviation services to 
make the Digital European Sky a reality, creating a gateway 
towards a more effective, efficient and, above all, safe and 
sustainable airspace management system.

At ENAIRE we have taken great strides to advancing air 
traffic management transformation. We are developing the 
most innovative air traffic control positions (iFOCUCS) in 

the industry, consolidating the REDAN air navigation data 
network by migrating all our ground-air and ground-ground 
communications to VOIP and automating communications 
by implementing data link at every centre and in the control 
towers at the airports of Barcelona, Palma de Mallorca and 
Málaga, among others.

However, we also recognise how much still remains to be done 
in the context of finding further synergies and promoting 
partnerships within Europe. It is our responsibility to 
continue to actively promote the digital transformation of 
air traffic management, from our position as members of 
the SESAR JU, iTEC and A6 alliances, to achieve the goals set 
out by the European Commission that will undoubtedly yield 
significant benefits in terms of safety, capacity, efficiency and 
sustainability for all. 

In the coming years, ENAIRE's strategy, laid out in our future 
2025 Flight Plan, aims to increase mobility opportunities 
with the highest levels of safety. We will promote the effective 
implementation of the European Digital Sky, becoming a 
global air navigation service operator in an increasingly 
global and competitive market. We will also promote the 
development of the unmanned aerial vehicle sector, ensuring 
its safe and efficient integration into airspace, while paving 
the way for a profound modernisation and transformation 
of ENAIRE – where our professionals will continue to be the 
main driving force.  ▪
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EUROPEAN
GREEN

DEAL

Insight

The year 2020 will be important for aviation with a strong 
focus on sustainability. The President of the European 
Commission, Ms Ursula von der Leyen, has set clear priorities 
for the European Union over the next five years, with long-
term objectives for 2050. The number one priority is the 
European Green Deal and the pathway towards a carbon-
neutral economy by 2050 that this requires. In the sector of 
mobility and transport, Europe must reduce its emissions 
further and faster. The transition will certainly open up 
opportunities for aviation, but it is clear that challenges lie 
ahead. I am looking forward to discussing these challenges 
at the World ATM Congress taking place in Madrid in March. 

Transport accounts for a quarter of the Union’s greenhouse 
gas emissions and these continue to grow. The Green Deal 
seeks a 90% reduction in these emissions by 2050. It is clear 
that the aviation sector also has its role to play in reducing 
emissions and increasing sustainability. 

Luckily enough, ‘sustainability’ is not a new concept in our 
aviation sector. We have been working hard already over the 
past decade to reduce the environmental footprint of flying. 
But it is also clear that we now need to step up efforts. And we 
will do so. We will put forward this year a European strategy 
for sustainable and smart mobility, which will identify ways 
of reducing Europe’s transport CO2 emissions, including for 
aviation and setting out the areas in which the Commission 
will consider policy actions to increase sustainability. 

For the Commission, sustainable mobility today means 
going digital (including more automated and smarter traffic 
management systems), promoting the combined use of 
different modes of transport, ensuring that prices reflect 
the impact on environment, boosting the supply and uptake 
of sustainable alternative transport fuels and supporting 
measures reducing air pollution.

Europe has a unique opportunity, as a world leader in 
aviation infrastructure technology, to steer progress towards 
smarter and greener aviation. Our international partners are 
fully aware of our ambitions: we are pushing for CORSIA – 
the Carbon Offsetting and Reduction Scheme for 
International Aviation – through the International Civil 
Aviation Organization (ICAO). And in Europe we will go 
beyond, to deliver a higher ambition, while always inviting 
others to join the challenge.

This ambition is also reflected in the new edition of the 
European roadmap to modernise Air Traffic Management: 
the ATM Master Plan 2020. It translates the ambition of 
digitalising Europe’s Aviation Infrastructure into concrete 
objectives. We now have a much clearer roadmap that will 
lead the way to a more digital and sustainable European sky. 
A truly efficient air traffic system can save up to 10% of 
avoidable emissions, by optimising flights and avoiding 
congestion. 

EUROPE MUST
REDUCE ITS EMISSIONS 
FURTHER AND FASTER

Filip Cornelis 
The European Commission’s Green Deal seeks a 90% reduction in greenhouse gas emissions 
by 2050 and aviation needs to step up its sustainability programmes, writes Filip Cornelis, 

Director for Aviation within the European Commission’s DG Move
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Research and innovation funded under EU programmes and 
coordinated by the SESAR Joint Undertaking have validated 
technological solutions that are expected to significantly 
contribute to the performance of the air transport network, 
to reduce emissions and to attract international attention. 
We need to increase our efforts to ensure those mature 
solutions are deployed faster and, when necessary with a 
synchronised approach.

Another programme funded by the EU – Clean Sky – also 
promises to reduce the CO2 emissions and noise levels 
produced by aircraft. Technology will definitely be on our 
side. 

We need and are willing to continue coordinated efforts 
within the air transport sector to innovate together at 
European level. The SESAR project has resulted in ground-
breaking technological progress with the potential to deliver 
greener aviation navigation services in Europe: we must 
continue to prioritise this through a new research partnership 
and accelerate the deployment of the most innovative 
solutions at network level. And in this area we can learn 
from the ‘new kids on the block’: indeed, few sectors have 
seen more innovation in recent years than that of drones. We 
need to regulate technical and operational requirements for 
them smartly, as drones offer the potential to revolutionise 
transport but also other applications in many sectors for the 
benefit of industry and citizens. 

As we push ahead with our sustainability agenda, it is 
important to underline how the increased efficiency and 
digitalisation needed to cut CO2 emissions will also benefit 
EU citizens in other ways, including through greater 
predictability and punctuality, more opportunities to 
combine different transport modes, greater safety  and lower 
noise levels. 

Technology is important, but so is implementing the Single 
European Sky. We have been pushing hard for this, and will 
continue to do so. Network performance needs improvement 
to contribute to lower emissions. Thanks to cooperation with 
national authorities and the industry, the EUROCONTROL 
Network Manager has taken important steps supporting the 
Single European Sky. We must in turn support the Network 
Manager, and give it the means to deliver.

With demand continuing to increase, our air traffic 
management system is approaching full capacity. In the 
short term, the EUROCONTROL Network Manager has 
identified operational actions needed to address the shortage 
of capacity, but it showed how difficult it is to address the 
twin challenge of providing more capacity in a sustainable 
manner. We need structural reform, too.

In 2013, we proposed to reform the Single European Sky 
regulatory framework (SES 2+). In 2019 stakeholders made 
a joint plea to return to the structural reform effort via 
negotiations between the Council of Ministers and the 
European Parliament. The Commission is committed to 
facilitate this, taking into account all relevant work carried 
out recently so that negotiations can be re-opened. This 
reform will target a more flexible system enabling scalable 
capacity, including the provision of data services on an open 
market, strengthening the role of the Network Manager, and 
simplifying the performance and charging regime. There 
is no single miracle measure to increase capacity or reduce 
the environmental footprint, but clearer incentives for 
individual stakeholders will foster network performance and 
with that avoid unnecessary emissions.

I’m confident that we will see real progress soon. During 
the high-level conference on the Digital European Sky in 
September 2019, the aviation community embraced the 
future of the Single European Sky and committed to support 
reform. The Commission will do its part. Let’s keep up the 
strong positive momentum for modernisation.  ▪

“Let’s keep up the 
strong positive 
momentum for 
modernisation”
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FLIGHT SHAME
– OR –
INDUSTRY-WIDE 
CHALLENGE?

Aviation has become an environmental scapegoat for many 
reasons, some valid. And public concerns are affecting flying 
habits in some parts of the world. Even though commercial 
aviation accounts for just 2% of carbon emissions globally 
(according to a recent ATAG study), environmental protection 
may be the most important issue facing the industry. As a 
responsible industry and as personal stakeholders in the 
planet’s future we have embraced ambitious industry-wide 
goals for environmental improvements. 

The industry has been pursuing reduction in CO2 
emissions and reductions in perceived noise for over a 
decade.
 
Achieving these goals requires coordination and collaboration 
between operations, infrastructure and technologies. Ever-
more efficient engines and viable sustainable fuels have, 
perhaps, the greatest potential for reducing emissions. But 
the ATM industry can and does develop technologies and 
procedures that enable aircraft to fly the most fuel-efficient 
routes and reduce noise impact.

Fuel-efficiency in the sky and on the ground

Indra’s ATM systems are focused on reducing airborne, 
taxiing, and holding times to save fuel and reduce emissions. 

ANSPs that deploy Indra’s ATM systems are able to implement 
new operational concepts.  Free routing and Performance 
Based Navigation enhance horizontal flight efficiency 
without safety reductions. Advanced sequencing tools help 
increase vertical flight efficiency.

Important work is being done to increase capacity, reduce 
delays, and provide better and smarter routing on final 
approach and on the ground.

Indra is the only company in the industry with a technology 
portfolio that encompasses all phases of flight. From push-
back to landing and docking, the Indra Air portfolio brings 
together a set of solutions structured to help each ANSP and 
airport operator construct optimal aircraft operations. 

"I stopped flying, because that seemed like a big thing to do, 
because the impact, the climate impact of aviation on a global 
scale … it has such a big carbon footprint."

 
Greta Thunberg, Sept. 2019
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Optimum flight trajectory

Enabling aircraft to fly on their optimum 4D trajectory 
reduces flight time and fuel burn. Indra Air Automation 
makes the accurate calculation of 4D trajectories one of its 
systems trademarks. Accurate and dynamically updated 
trajectory calculation together with its associated tools 
enable new operational concepts such as free routing or 
Performance Based Navigation to enhance horizontal flight 
efficiency without safety reductions. By including advanced 
sequencing tools such as AMAN (arrival management), 
EMAN (extended arrival management) and the combination 
of AMAN and DMAN (departure management) completely 
integrated within the Indra Air Automation system, ANSPs 
manage to reduce the total amount of minutes in hold and 
delay within their airspace. Not only does the Indra Air 
Automation system allow implementing new operational 
concepts but also includes environmental KPI calculations to 
monitor the ANSP’s environmental performance. 

Approach and ground efficiency

Closer in to the airport, InNova tower automation systems 
include integration of what used to be separate functions. 
The greatest efficiencies can be made from planning, and 
doing so early enough to avoid delaying aircraft on approach 
and on the ground. Technology, with better surveillance and 
processing, is driving the systems’ ability to integrate and 
employ data in new manners: 

• Combining AMAN and DMAN allows better planning of 
arrivals and departures, reducing delays and holds. 

• On finals, TBS (time-based separation) permits more 
aircraft to land safely with less distance and time between 
them.

• On the ground, use of surface managers for planning and 
routing of aircraft and other mobiles reduces taxi-in/ 
taxi-out and queue holding times.

Improvements right down to the threshold

Indra’s Normarc navigational aids bring the airborne 
improvements right down to the runway.
 

Indra’s wide-aperture Normarc ILS reduces the ILS sensitive 
area and improves runway capacity, reducing fuel burn due 
to approach delays. 

Indra has been a driver for GBAS development for years. The 
Normarc GBAS enables shorter RNP approaches in reduced 
visibility conditions, saving flight time. GBAS enables steeper 
approaches, which saves fuel and reduces noise. Further, 
GBAS improves airport capacity by letting approaching 
aircraft use different glide slopes to avoid wake turbulence 
left by preceding aircraft. 

Indra – your best partner for ensuring 
environmental gains

"From implementing new operational procedures to 
adopting the latest technologies, the ATM industry has an 
important role to play in improving the efficiency of aviation, 
reducing flying time and fuel burn, and building a strong 
and agile global transport network for the future," Simon 
Hocquard, Director General, CANSO, has been quoted as 
saying in Airspace.

Indra Air Solution technologies make it possible for ANSPs 
and airport operators to streamline their network and 
operations to ensure gains.  ▪

For further information contact our expert:
Gerry Benz Special Advisor - Indra Navia

gerry.benz@indra.no
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Willie Walsh 
Chief Executive Officer, International Airlines Group (IAG) 

IAG has set itself a target of 
zero net carbon dioxide emissions by 2050

“FOR THE INDUSTRY TO HAVE A
LONG-TERM FUTURE IT HAS 

TO BE FINANCIALLY AND
ENVIRONMENTALLY SUSTAINABLE” 
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How will you achieve your goal of reaching net zero 
carbon dioxide (CO2) emissions by 2050?
 

We need to demonstrate that we are committed to addressing, 
minimising and, if possible, eliminating our environmental 
impact and we must be clear and honest with all stakeholders 
involved around the challenges that we face. I’ve accepted 
the science of this for many years – I know there are people 
out there who still question this, but I don’t. I think there’s 
enough evidence to support the case very strongly. I recognise 
that man-made CO2 has an impact on our environment and 
anything that we can do to reduce CO2 will help to reduce the 
impact that we have on the environment. I hope we’ll be able 
to get to a position where we can reverse the impact.

Many within our industry have recognised this challenge for 
some considerable time and I would put British Airways and 
other airlines in our group in that category. When I joined 
BA back in 2005 I was very impressed with the work that was 
going on in relation to our environmental impact and that 
has clearly continued. 

All airlines in our group recognise we need to do more than 
we have done in the past. Aviation produces just over 2% of 
all man-made CO2 emissions and I think one of the mistakes 
the industry has made in the past has been to say that this 
is a relatively small amount and we don’t need to worry 
too much about it. I’ve always challenged this assumption. 
While we may be at 2% today, given that other industries 
have opportunities to decarbonise and are accelerating their 
efforts in this area, our industry will be reliant on fossil fuels 
for some time so this 2% figure will rise.

The goal that everybody is generally working towards – net 
zero by 2050 – is going to be a considerable challenge for  
us. In the short term it’s likely that our gross emissions as 
an industry will continue to increase until the initiatives in 
place today start giving us an opportunity to look at genuine 
reductions. 

Back in 2009/2010 IATA agreed to an industry goal of 
achieving a 50% reduction in net emissions by 2050 and it 
was an ambitious target. I think we were the first industry 
to agree such an industry-wide commitment. Since then, 
the climate-change experts have clearly demonstrated that 
more needs to be done and we must reach net zero quicker 
than originally targeted. During the Paris Agreement it was 
accepted that the ground has shifted and that target of 50% 

reduction in net emissions was not enough – so we have now 
set ourselves the target of net zero by 2050, becoming the 
first airline group to do so.

There are several actions that we can take internally. Signifi-
cant investment in new aircraft to improve environmental 
performance is one area. At British Airways we’re replacing 
our fleet of Boeing 747s with aircraft like the Airbus A350 
and the fuel and CO2 savings are massive. I took a flight from 
London to Toronto on an A350-1000 with 305 passengers 
on-board. We ran two flight plans - one for the Airbus A350 
and one for the Boeing 747 and there was 38% saving in CO2. 
That is disruptive technology.

We have been looking at investing in sustainable for many 
years and now we have agreement on building a plant in the 
UK that will start producing a sustainable based on waste-to-
liquid by 2024.  And we plan to make further investments in 
technology like carbon capture.

After those measures we’re left with a residual level of CO2 
emissions which we will then have to offset - we believe that 
a global agreement on offsetting where the quality of offsets 
can be properly monitored, audited, agreed and verified is 
important. 

So, the challenge is considerable. There is much we can do 
but there’s a lot that others in the industry can do - air traffic 
management being a considerable part of that. There has 
been considerable debate over many years about the creation 
of the Single European Sky and the impact that would have 
on reducing emissions by improving the flight paths that we 
follow through Europe. That initiative has been debated in our 
opinion for long enough and we need to see comprehensive 
progress.

I started my career in this industry in 1979 as a trainee pilot 
and for the first 18 years I flew around Europe in a Boeing 737-
200.  It’s shocking that the flight paths we follow today are the 
same as those we flew back in the early 1980s, which relied on 
NDB and VOR navigation aids. When I look at the advances 
in technology between the Boeing 737-200 and that Airbus 
A350 today it is just staggering.  The fact that an Airbus A350 
still follows the same paths and procedures flown by a 737-
200 is a scandal. 
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As an industry we are great at coming up with solutions to 
challenges and I’ve no doubt that between now and 2050 
we will see solutions emerge that will substantially reduce 
our environmental impact – technologies such as hybrid, 
hydrogen and electrically-powered commercial aircraft. But 
that’s some time away, particularly when you consider that 
80% of aircraft-derived CO2 emissions come from flights of 
more than 1,500 kilometres. 

We are therefore committed to doing everything that we can 
do to improve our performance with the aircraft we have. 

What are the potential savings available if 
we had Europe’s ATM systems working to the 
blueprint of the Single European Sky, with
en-route, approach and terminal ATM 
networks in full alignment?
 

Reducing CO2 would be the biggest gain but there are 
other areas such as local air quality, nitrogen oxide (NOx) 
emissions and noise where we need to make gains.Everyone 
seems to agree that we could save about 10% of our fuel burn 
– and therefore 10% of our CO2 emissions – by more efficient 
trajectories among intra-EU flights covered by the European 
Union Emissions Trading Scheme (EU-ETS). In 2018 aircraft 
covered by the EU ETS scheme emitted around 67 million 
tonnes of CO2, so savings from short-haul point-to-point 
activity within Europe would be around 7 million tonnes. 
If you then expand that to all emissions within European 
airspace the resulting savings would be around 25 million 
tonnes of CO2.

The figures are massive and that’s why I’ve talked about this 
as being a political scandal. I’m not blaming air navigation 
service providers – I think this is a political decision and we 
need to move at a political level to make progress on the SES. 
We all know the technology exists – it is on our aircraft today 
and some ANSPs have also made investments in this area. 
What we need to do is ensure that it’s all integrated in a way 
that makes sense so we can unlock the huge potential that 
exists and the massive savings in CO2 that could be achieved.

Do you have any cause for optimism in
this area?
 

I do. I am by nature an optimist. Today the focus of the 
European Commission is very much on environmental issues 
and as part of a delegation from Airlines for Europe (A4E) 
we met with the new Transport Commissioner in Brussels 
recently and I know its high on her agenda. It may take some 
time, but A4E is going to have an increasing focus on this 
area because we are incredibly frustrated that we’re forced to 
emit more CO2 than is required. And given that we’re facing 
a potential consumer backlash – people talk about “flying 
shame” – we want to make sure that we’re doing everything 
we can to justify to our customers that they should continue 
to fly. But it is difficult for us when we see inherent waste built 
into the system. Therefore, we have to make sure that we’re 
doing all we can and force others who have an impact on 
our emissions to do what they can. That’s why I think you’re 
going to see increasing industry pressure and increasing 
political pressure to progress this issue. 

Perhaps the aviation industry has not been 
as effective in its communications as it could 
be. How much is this a communications issue 
and how much a difficult technical challenge?
 

I agree it is a communications challenge. I don’t think we 
have done enough to tell our story and at times we’ve been 
too defensive. I think there are some who have misled 
people in terms of what we’re doing. When IATA agreed to a 
50% reduction in net emissions, I heard people talked about 
it in terms of a 50% reduction in overall emissions which is 
wrong and misleading. I think this is an issue where we have 
to be completely honest and transparent. 

IAG produces on an annual basis full disclosure of its 
environmental impact so in 2018 we produced about 29.9 
million tonnes of CO2, that’s a very significant figure, or 3.2% 
of global CO2 emissions from the airline industry, which is 
probably equivalent to our capacity share. 



Insight20

In the UK there was a recent BBC television programme which 
highlighted the amount of CO2 that was being produced 
by airlines tankering fuel around Europe. I don’t know 
whether the programme was based on the EUROCONTROL 
article, but we brought that EUROCONTROL article to the 
producers’ attention, because again I believe that you’re 
better off having the facts out there – which showed that 
about 900,000 tonnes of CO2 was being produced by the 
additional weight associated with tankering fuel around 
Europe. 

I made the point to our investors that this was something 
that we have done for many years for financial reasons but 
we’re now in a position where we have to have a balance 
between what we do for sound financial purposes and what 
we do for environmental reasons and that we have to get 
greater balance between the two.

For the industry to have a long-term future it must be 
financially and environmentally sustainable and the two can 
go hand in hand. This plays into issues such as competition 
policy; encouraging more competition between European 
airlines may not be in Europe’s best interest from an 
environmental viewpoint because there have been failing 
airlines which have been prevented from being taken over 
by stronger carriers on competition grounds. This is a 
widespread debate that we’re going to have to focus more on – 
balancing our environmental, financial and other objectives.

Within IAG one of the things we’ve been looking at is, in 
addition to the normal financial and customer-service 
incentives, to add incentives around our environmental 
impact – so it’s always clear what is being measured, 
achieved and incentivised. I think going forward you’ll see 
a better performance from the industry. But we do need to 
speak with one voice. I’m very pleased to say that A4E is 
very much aligned – we’ve had some very good discussions 
at CEO level and you should expect to see some significant 
initiatives from us as a group in the very near future. 

The nature of airline competition makes it 
very difficult to persuade some carriers not 
to prioritise the cheapness of flights over 
environmental responsibility. How do you 
persuade them? 
 

We’re all interested in saving money – low-cost and network 
carriers. We’re all interested in cutting the fuel bill, which 
is about 25-26% of our cost base and is the single biggest 
cost item that we have. We’ve always been incentivised 
to fly in the most efficient way. There’s no real difference 
between us on this issue and when it comes to the standing 
of the industry and convincing consumers that flying is not 
something that they should be ashamed to do, I think there’s 
very close if not complete alignment. 

That’s a change maybe from where things were even 12 
months ago, but the last debate we had on this issue within 
A4E, every CEO in the room agreed we had to address this 
issue and agreed on the direction we are taking.

There was a great deal of discussion around what we could 
do individually and an acknowledgment that we would still 
compete with one another, that’s very important, but we 
might agree targets at an industry-wide level.

I think you’d be surprised at how quickly the industry 
is changing in relation to this issue and how leaders 
in the industry are embracing the need to improve our 
performance, improve the communication around what it is 
we’re doing and genuinely striving to do whatever we can to 
minimise our environmental impact.  ▪



FIGHTING
FLYGSKAM

If there were a competition for “new word of the year” in 
2019, I suspect that “flygskam” would be a strong contender. 
Until recently, very few people were aware of it. But over the 
past few months, flygskam or “flight shame” has become 
ubiquitous. It has even created spinoff terms, like fashion 
shame, and meat-eating shame. And it’s become a shorthand 
for people’s concerns over their personal impact on climate 
change.

Although the numbers of people signing petitions to ‘stay 
grounded’ in 2020 are comparatively low, there is evidence 
that increasing numbers of people are worried about 
the climate impact of aviation, and have already, or are 
considering, changing their behaviour. The airline industry 
cannot afford to be complacent on this issue. Societal 
opinions can shift rapidly and airlines do not want to be on 
the wrong side of the line if that happens. 

The aviation industry, however, has been anything but 
complacent. In fact, it is working harder than ever to cut 
emissions. And the industry has a robust carbon strategy and 
targets guiding its efforts. More than a decade ago, airlines, 
airports, manufacturers and air navigation service providers 
joined forces to commit to concrete actions to cap and reduce 
emissions.  

Michael Gill 
Director Aviation Environment, IATA
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Targets and
a strategy
 

 

The past decade has proven that the industry can meet – and 
in fact exceed – its promises. The first step was to set a fuel 
efficiency target that would ensure that the carbon intensity 
of a traveller's individual flight was reducing. Our target was 
1.5% per year, and we have surpassed that, achieving 2.3% per 
year. That has contributed to a halving of carbon emissions 
per flight since 1990. Few other industries can boast such a 
strong efficiency improvement. The demand to fly, however, 
has exceeded these gains. Air traffic demand over the same 
period has more than quadrupled. So unfortunately overall 
emissions have grown. The industry anticipated this and its 
second target was to cap emissions from 2020, using a market 
measure to cover the gap between growth and efficiency 
improvements. The measure became the Carbon Offsetting 
and Reduction Scheme for International Aviation (CORSIA) 
which was agreed by governments at the International Civil 
Aviation Organization in 2016. Coming into effect in phases 
between 2021 and 2027, CORSIA enables aviation to achieve 
carbon neutral growth on international flights.

Offsetting enables us to continue to spread the benefits 
of aviation connectivity while still ensuring that total 
global carbon emissions can be reduced. It’s important to 
remember that each flight creates huge economic and social 
opportunities, underpins the global economy, and supports 
63 million jobs worldwide. Much of the current and projected 
growth is in developing markets, giving the freedom to fly 
to millions of people who never previously had that chance. 
And despite the growth in flights, air travel’s contribution 
to global carbon emissions has remained consistent, 
at about 2%, during this period. There are many other 
sectors, responsible for considerably more emissions, that 
could decarbonise swiftly but which are making very slow 
progress. Nevertheless, the aviation industry recognises 
that it needs to make significant progress towards its most 
challenging target – a 50% cut in net carbon emissions 
compared to 2005 levels by 2050.

Let’s be clear: achieving a 50% cut in net emissions is a huge 
technological challenge. It is our “moon shot”. But we believe 
that it is possible. Later this year, we will release a road map 
towards the 2050 target that will give a detailed breakdown  
of the work that needs to be done and the milestones on 
the way to get to our target. But the main elements of the 
strategy are clear. Emissions reductions will be achieved 
through technological developments, sustainable aviation 
fuels deployment, operational improvements, and better 
infrastructure, particularly air traffic management. 

Technological
developments

 

There are three distinct areas of focus on the technology 
field. The first is the continuing improvements in ‘classic’ 
aircraft design. That is, lighter weight and improved 
aerodynamics of the traditional ‘tube and wing’ aircraft, and 
continual evolution of the jet engine. The second, radical 
new technologies, such as blended wing designs, and the 
use of hybrid or fully-electric propulsion. The third area is 
sustainable aviation fuel (SAF). 

There is still plenty of life left in the traditional aircraft 
design. The latest planes such as the B787 and A350 are 
some 20% more fuel efficient than their predecessors. And 
the next generation hold out the possibility to improve yet 
further. New geared turbofan or open rotor engines could 
find considerable efficiency gains, and new composite 
materials enable planes to get lighter still. 

The real long-term game changer is electric propulsion. But 
we must be honest here and accept that this is still a long 
way off, except for very short-haul trips with a handful of 
people. Fully electric planes are in development. A 50-seater 
carrying people the distance of London-Amsterdam might 
be feasible by the late 2030s. Longer-haul destinations 
will require hybrid engines, but these could still offer a 
potentially very significant cut in emissions. Ultimately 
though, we are not counting on these technologies to reach 
our 2050 goal. Zero-emissions planes will take their place 
in time, but realistically it will be in the second half of this 
century that we really see them take off. 

The real opportunity for large emissions reductions comes 
from sustainable aviation fuel. SAF can cut emissions by up to 
80%, perhaps more, depending on the production methods 
and source of the fuel. The emissions reductions from SAF 
come from the whole lifecycle of the fuel. For example, the 
fuel could be sourced from used cooking oil, from household 
waste, from biomass (such as waste wood) or from plants. 
The industry has committed to only using SAF that comes 
from sources that do not degrade the environment. No palm 
oil, for example, is used in any aircraft. 

At present, SAF production is very small. But there are 
considerable expansion plans in the works. IATA’s aim 
is for SAF to comprise 2% of all fuel use by 2025. A tough 
target, but possible. And at 2% we will start to see a tipping 
point where production reaches a scale where prices can be 
brought closer to the price of jet fuel. This should create a 
virtuous circle where more demand feeds greater supply, and 
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SES. Nevertheless, initiatives such as the National Airspace 
Strategies which IATA has been working on with ANSPs in 
Poland, Italy, France, and other states, puts sustainability 
and efficiency at the heart of their aims. We are hopeful that 
these plans will start to bear fruit soon.

Reduce carbon,
not flying

All this activity shows that the aviation industry is indeed 
committed to meeting its targets, which will mean air 
travel playing its part in a sustainable future for the planet. 
The industry targets are in line with the Paris two degrees 
of warming goal. And already some airlines are pledging 
to go further still, with net zero flights, achieved through 
ambitious offsetting and SAF programmes.

As Alexandre de Juniac, IATA’s Director General and CEO 
says, “carbon is the enemy, not flying.” We have to show the 
world that our plan is robust, credible and on track. We’re 
confident that if we can help people to fly aware of our 
commitments and constant work, then the word flygskam 
can be struck from the dictionary in a very short time.   ▪
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so on. SAF will need to become the dominant fuel source for 
aviation if we are to reach our emissions targets. Realistically, 
we need governments to support SAF producers in the same 
way that other green technologies, such as wind and solar 
power, have been encouraged in the early stages. 

Operations
and infrastructure

The ability of operations and infrastructure to contribute 
to emissions reductions is often underestimated. In-service 
upgrades to aircraft, for example retro-fitting lighter 
interiors, engine enhancements, and new winglet designs 
usually result in 1-2% improvements in fuel burn. Air traffic 
control tweaks, such as continuous descent approaches, 
also cut emissions (and noise). The biggest prize for air 
traffic management would be implementation of reforms 
connected with the Single European Sky and the SESAR 
programme. EUROCONTROL and EASA estimate that gate-
to-gate route inefficiency in Europe is in the order of nearly 
6%. While not all of this is recoverable, the European ATM 
masterplan aims to reduce inefficiency by more than half 
by 2035. In the United States, the NextGen programme is 
also looking to improve airspace efficiency, and there are 
opportunities to optimise both transatlantic and transpacific 
airspace.

There are other parts of the world with significant airspace 
congestion, such as in China and the Middle East, where 
political and civil-military issues are hampering the ability 
to maximise airspace efficiency. But it seems reasonable to 
assume that significant emissions savings could be made 
if these concerns are addressed. Longer term there are also 
potentially interesting options such as formation flying, 
which ATM will need to facilitate.

So overall, it is clear that considerable emissions could 
be avoided globally through these needed reforms. Many 
ANSPs are working to achieve this. But politicians are not 
providing the necessary impetus. Concerns over sovereignty 
– which were successfully settled by ICAO years ago – are a 
smokescreen for inaction over cross-border reforms such the 

"SAF will need to become 
the dominant fuel source 

for aviation if we are to reach 
our emissions targets"



“THE CLIMATE EMERGENCY IS 
PROPELLING THE AVIATION 
SECTOR TOWARDS A NEW 

ECONOMIC MODEL”

The European airport industry is committed 
to achieving net zero carbon emissions by 
2050 at the latest – is this realistic, given the 
growing demand for air services and the lack 
of room for physical expansion of airports?

For us the challenge has two aspects – the technical challenge 
of reducing emissions from operations under control of the 
airport and the financial challenge.

From the technical perspective, we are convinced that our 
2050 net zero emission commitment is realistic. It was not 
lightly made. We conducted an in-depth analysis which 
included a feasibility study with our members – they did not 
want commit to something that was impossible.

Our commitment covers the operations under control of the 
airport – including those associated with terminal buildings, 
ground support equipment and other on-site activities such 
as power generation and waste water treatment. The most 
important emission source is electricity consumption. This 
accounts for around 60% of an airport operator’s carbon 
footprint. The way forward is clear: we need to draw our 
electricity from renewable sources.

How important is the environmental
challenge for Europe’s airports?

We have put sustainability and climate change at the top of 
our agenda. Climate change is an existential threat beyond 
our own sector. It affects the entire transport model – we need 
to find a way to ensure we can provide the levels of mobility 
and connectivity in the future that we all enjoy today.  Above 
and beyond that it is about the survival of the human race in 
its present form.

So this is not just another business issue for us; it is an all-
embracing moral issue. We recognise how difficult it is for 
governments to respond to this on their own. We need to find 
a new form of civil cooperation to meet this challenge and we 
believe that this is an opportunity for business to prove and 
redefine its societal relevance to the sustainability challenge.

Insight24

 Olivier Jankovec 
 Olivier Jankovec, Director General of ACI EUROPE, writes that for Europe’s airports 

the environmental challenge is more than just another business or technology issue – it is part of 
a structural change to the way travel and transport services will be provided in the future



spiral of charges and this is no longer reflective of the reality 
of the market and the new investments that will be required. I 
do not believe we will be able to access much public financing. 
We have very strict state aid rules that recognise the reality 
of airport competition so the money will have to come from 
the users – but airlines are consolidating and becoming the 
dominant partner in the airline-airport relationship.

It is clear that the climate emergency is propelling the entire 
aviation sector towards a new economic model that we 
need to define.  We will need to keep our focus on the long-
term challenge and the existential threat – but we will also 
need to find a new way to future-proof our businesses and 
connectivity.

What are the latest developments in the 
Airport Carbon Accreditation Programme?

In 2019 we celebrated the tenth anniversary of the 
programme. This was an opportunity to take stock and look 
at the future.  The programme has been a notable success and 
we’ve been able to export it beyond Europe so we now have 
297 airports certified in 71 countries, accounting for 44.1% 
of global air traffic.

European airports are in the lead – we have almost 150 
European airports signed up to the programme with 51 at the 
highest level (carbon neutral). To reach carbon neutrality, 
airports have to first reduce their emissions as much as 
possible and then offset the currently unavoidable, residual 
emissions. We have recently developed more specific 
guidance on what kind of offsets can be used by carbon 
neutral airports and made the rules tougher. We want to 
make sure airports use offsets only of the highest quality and 
we have employed a third party consultant to map the offsets 
that we recommend.  

This depends very much on how energy supply – and possi-
bilities of self-consumption – evolve in different countries. 
We have European Union (EU) targets for renewable electric-
ity consumption but each country is making progress at a 
different rate. Once you move outside the EU the challenge 
increases.

We feel that following the Paris Agreement of December 2015 
– which set the objective of limiting global warming to 2° and 
ideally 1.5°C – and the EU climate neutrality goal for 2050, 
30 years should give sufficient time for national suppliers to 
move towards renewables. 

For ground vehicles reaching net zero will mean switching 
to electric operations or low/zero carbon sustainable fuels. 
Unlike for other aviation stakeholders such as aircraft 
operators, the technical challenge for airports is relatively 
straightforward. We already have airports which have reached 
net zero emissions – three airports in Sweden (Luleå, Ronneby 
and Visby) have achieved the goal. More than 200 airports 
have made commitments to net zero emissions by 2050 at the 
latest. Some airports recently announced they would reach 
this goal earlier, by 2030 or even 2025.

The financial side is crucial.  We will need to build and retrofit 
buildings based on the most efficient energy-consumption 
standards possible and that is very expensive. We estimate 
the cost of retrofitting existing passenger terminals and 
developing new terminals based on these standards in Europe 
will be close to EUR26 billion.

If we go into a period of lower-growth demand for air transport 
the revenue issue is going to be challenging. Airlines are yield-
driven and can adapt their fares to the market but airport 
charges are set for many years ahead and the only flexibility 
allowed is to reduce them. So it will be interesting to see how 
airports are going to finance energy efficiency improvements. 

We are concerned that the current framework of airport 
regulation is focused very much on creating a downwards 
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How difficult is it to engage all organisations 
working at an airport – ground handlers, 
airlines, caterers etc. – to work together 
on commonly agreed environmental 
programmes?

 
Our net zero target is for emissions from operations under 
control of the airport. If an airport carries out its own ground 
handling, that falls under the commitment of the airport. 
If the work is done by a third party, ground handling falls 
outside the scope of the commitment. But under Airport 
Carbon Accreditation when the airport reaches the levels 
of “optimisation” and “neutrality”, the two highest levels of 
certification, major stakeholders – including independent 
ground handlers – are required to be covered by a stakeholder 
engagement programme. 

There is a multitude of interdependencies between envi-
ronmental impacts so the way forward is collaboration. It is 
not always easy. Airports do not always have the tools or the 
authority to impose policies so the fostering of goodwill is 
key in  convincing others to follow their lead.

EUROCONTROL’s Collaborative Environmental Management 
(CEM) framework provides a very practical guideline to 
support that kind of approach. For airports, collaboration is 
critical because the largest environmental footprint is usually 
from other stakeholders, particularly airlines. Airports are 
responsible for between 2 to 5% of all aviation-related carbon 
emissions. But we don’t use the fact that we are responsible 
for such a small percentage to justify doing nothing. If we 
want to play a role we need to make sure we put our own 
house in order and that we are ambitious in reducing those 
emissions we can control. Only once we have done that can 
we have the legitimacy and authority to engage others.

We are looking at sustainability in the wider sense. We are 
trying to chart and guide our members to a transformation 
of the airport business model. We think it is time to embrace 
the next step of business transformation – putting the social 
purpose of their business at the core of their strategies and 
thus implementing a new Business-to-People model. That is 
why we launched a Sustainability Strategy last June, giving 
airports a structure, a framework and metrics to use. We are 
currently piloting this strategy with several airports and we 
will be making further announcements about how we are 
going to move forward at our Annual Congress in June.   ▪

Last year airports in the programme reduced their carbon 
emissions by more than 320,000 tonnes, almost a 5% 
reduction. The programme has proved its core purpose but 
we also need to ensure it works for airports operating in 
politically, economically and culturally diverse environments. 
This is not without challenges. We have already seen that the 
EU is forging a bold path on the climate challenge – there is 
perhaps the risk of a widening gap when it comes to global 
climate policy.

Our net zero commitment, the Paris agreement and the 
Intergovernmental Panel on Climate Change (IPCC) special 
report on global warming released in October 2018 prompted 
us to consider more fundamental changes to the programme. 
We feel we need to add a new certification level that helps 
airports transition towards net zero emissions and certifies 
them to be aligned with the Paris agreement. We are planning 
to announce this new certification level in June 2020 at our 
Annual Congress. 

Are there any other new technologies or 
programmes becoming available to airport 
operators which will lead to a substantial 
reduction in airport carbon footprints?

In terms of CO2 emissions originating from operations under 
the control of the airport I think we have the technology 
available. It is a question of deployment, and of  accessing 
electricity from renewable sources. When we look at 
emissions from other stakeholders, airlines in particular, 
we think the most relevant option in the medium term is 
the increasing availability of sustainable aviation fuels.  
Several airport operating companies – Avinor, Swedavia and 
Royal Schiphol Group for example – are already involved in 
supporting the production and deployment of these fuels. 
Airports know they have a role to play in facilitating the 
deployment of new fuels and cooperation among all those 
parties involved. Some airports are prepared to cover part of 
the cost burden for sustainable aviation fuel and I think that 
sends a very strong signal.
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Today we can look back on 100 years of KLM’s history - 
from the early steps of Dutch aviation to connecting people 
with more than 160 destinations worldwide. Today KLM 
has become the second-largest private employer in the 
Netherlands. 

On a global scale the aviation industry has created 65 million 
jobs worldwide. Their prosperity and well-being depend on 
the need to travel. Around 33,000 of those 65 million people 
work with, or at, the KLM Group.

In the Netherlands, aviation contributes approximately 
EUR 35 billion to the gross national income. Moreover, 
mainport Schiphol is indirectly responsible for 300,000 jobs 
in the Netherlands. That’s more than 4% of the total Dutch 
workforce. Schiphol’s location near Amsterdam makes it 
an attractive business hub for dozens of multinationals and 
head offices. The entire region benefits from that. In fact, the 
whole country does.

Reducing carbon emissions against 
the trend of a growing economy

As the world’s oldest airline operating under its original 
name, KLM also has a duty to future generations in terms 
of providing employment and maintaining a healthy 
environment. The aviation industry is responsible for 2 to 
3% of man-made carbon dioxide (CO2) emissions in the 
world. Because of the growth in world population, trade 
and wealth, this percentage will increase over the years to 
come if the aviation industry doesn’t make great strides in 

becoming more sustainable. KLM has made considerable 
progress in this area and has been in the top of the Dow Jones 
Sustainability Index for the past 15 years, reclaiming the 
number 1 position in 2019. However, we don’t have all the 
answers and for more and faster progress, joint efforts are 
needed. That is why KLM reaches out with ‘Fly Responsibly’ 
and offers others help in taking action: from inviting airlines 
to share and use best practices and inviting travellers to 
compensate their CO2 footprint with KLM’s CO2ZERO 
service, to suggesting that customers consider taking the 
train for shorter trips.  

By innovating in sustainability, the air transport industry 
has succeeded in reducing carbon emissions against the 
trend of a growing economy. Since 2005, the KLM Group has 
managed to reduce emissions per passenger by almost 20%. 
This is just one reason why KLM and Air France are at the top 
of the Dow Jones Sustainability Index.

We’ve achieved this by replacing aircraft with more energy-
efficient ones – for example replacing our Boeing 747s with 
Boeing 787-9s and 10s means we will need 40 to 45% less fuel –  
innovating operations, and finding smarter and shorter routes 
to fly, to name just a few examples.

The most impactful solution:
sustainable aviation fuel

Currently, the most impactful change on behalf of the 
environment is using sustainable aviation fuel, which 
reduces  CO2 emissions from each flight by up to 85%. We 
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started with the development of sustainable fuel in 2009. In 
2011 we operated our first commercial flight on biofuel, and 
in 2012 we launched the KLM Corporate BioFuel Programme 
for corporations. This programme enables companies and 
organisations to use sustainable aviation fuel for (part of) 
their air travel. Participants pay a surcharge that covers 
the difference in price between sustainable aviation fuel 
and regular kerosene. In doing so, they set an example and 
contribute to make air transport more sustainable. In 2019, 
the KLM Corporate BioFuel Programme was partnered by 
ABN AMRO, Accenture, Arcadis BV, Arcadis NV, Amsterdam 
Municipality, Lavazza, Loyens & Loeff, Air Traffic Control the 
Netherlands (LVNL), Microsoft, the Ministry of Infrastructure 
and the Environment, Neste, the Royal Netherlands Aerospace 
Centre (NLR), PGGM, Schiphol Group, SHV Energy, Södra and 
TU Delft. 

Today we use 57 times more sustainable fuel than we used 
in 2011. However, the production of sustainable fuel is still 
far below what is needed. To increase availability, we will 
soon be realising the first sustainable aviation fuel plant in 
the Netherlands with SkyNRG. The plant will use regional, 
organic waste streams such as used cooking oil and residue 
from other industries in the Benelux region.

KLM also encourages its passengers to compensate for their 
share of carbon emissions. In 2018, 88,000 KLM passengers 
compensated more than 40,000 tonnes of CO2 emissions. 
This was achieved by planting trees that cover approximately 
616 football pitches. There’s an upward trend: by the end of 
2019, almost twice as many KLM passengers compensated 
their share in air travel carbon emissions.

We also put our CO2 compensation programme at the 
disposal of other airlines without KLM branding so they can 
take the same measures. 

KLM’s Fly Responsibly initiative has been welcomed 
worldwide. KLM’s ambition is to become, and remain, the 
world’s most sustainable airline. That requires a different 
way of thinking and working. KLM is working with aviation-

associated companies, employees and passengers to create a 
more sustainable future for aviation. That is why it is following 
up on the “Smart and Sustainable” action plan, introduced by 
twenty transport organisations and knowledge institutions 
in 2018 to make Dutch aviation more sustainable; to produce 
35% fewer CO2 emissions by 2030.

Single European Sky

I understand to some extent the sentiments of people who are 
calling on us to stop flying all together. But these sentiments 
to completely ban flying are removed from today’s reality, 
economically, socially, politically, etc. The issue is much more 
complex than ‘fly or don’t fly’. It’s about coming up with viable 
solutions together and making aviation more sustainable.

If we were to treat European airspace as a single entity, then 
we wouldn’t have to make as many detours, and that would 
save time, fuel and reduce CO2 emissions by up to 10%. 
But it would require European member states to occasionally 
sacrifice their own interests for the greater good.

We could also make more of an effort to collaborate in research 
and development, with scientists and with companies from 
other industries, such as the car industry and the energy 
sector. As an airline, we help bridge the distance between 
people every day and we invite others to join us in developing 
solutions to make aviation more sustainable. 

KLM remains committed to keeping air transport fit for 
the future. By continuing to explore and innovate, we will 
continue to be relevant and help build a prosperous society 
for this and future generations.  ▪
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In December 2019 the Polish Air Navigation Services Agency 
(PANSA), officially took over the chairmanship of the A6 
Alliance – a group of the largest European air navigation 
service providers, including those from Germany, France, 
United Kingdom, Spain and Italy.

This is a very important time for Europe and the future 
of aviation. I am convinced that together we will develop 
concepts and solutions that will realistically result in a new 
European sky.

For PANSA, 2020 will be a year full of new challenges and 
innovations. We want to limit the environmental impact of 
aviation, for example by promoting innovative solutions.

A6 Alliance

A6 activities are aimed at optimising 
European air traffic management 
by using different tools – such as 
coordinating ANSP membership work 
in research and development within 
the SESAR JU, developing A6 policy 
and technical matter agreements 

among members and establishing common infrastructure 
development goals along with lobbying activities related to 
these areas.  

During the one-year term as the Chairman of the A6 Steering 
Board we will coordinate the work on developing joint 
positions of the A6 Alliance. And this year will be even more 
important in the light of the currently discussed revision of 
the Single European Sky legislation package.

As PANSA we support all rational, pragmatic and justified 
activities – undertaken both at regulatory and operational 
level – aimed at creating conditions for the modernisation 
of the European air traffic management system. One of 
the main topics among current European challenges is the 
impact of aviation on the environment. From flights without 
plastic to shorter routes, modern aviation is full of proposals 
for reducing CO2 emissions without giving up the need to 
prepare the industry for growth. Various innovative ideas are 
already being implemented also among ANSPs in this area.

That is why PANSA contributes to protecting the 
environment and has implemented new solutions such as 
"green” Continuous Descent Approach (CDA) and Free Route 
Airspace (or “POLFRA”). 

PANSA goes green

Capacity shortage is among the hottest topics in Europe, 
causing more delays and CO2 emissions. Appropriate air 
traffic management allows a reduction in the impact of air 
traffic operations on the environment. With its primary focus 
on safety, PANSA has also for many years been working on 
environmental protection issues. PANSA makes every effort 
to ensure that operational activities contribute to producing 
measurable results in the form of reduced fuel consumption 
by aircraft and, consequently, reduced CO2 emissions.

Today, the "green approach" is a technique increasingly used 
in Warsaw and other Polish airports. In 2018, at Chopin 
Airport alone, out of 93,119 landings as many as 42.65% (PRU 
Data – Performance Review Unit) were Continuous Descent 
Approaches. In the first nine months of 2019, over 43% of 

PANSA 2020:
A YEAR OF CHALLENGES AND 

A6 ALLIANCE PRESIDENCY

Janusz Janiszewski
CEO of PANSA and Chairman of the A6 Alliance Steering Board
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Ladies and Gentlemen! 

The 8th edition of the World ATM 
Congress (WAC) starts on March 10th.  
The Polish Air Navigation Services Agency 
will take part in this congress for the 
second time as an exhibitor. That is why 
on 10-12th March I wish to invite all visitors 
to PANSA’s stand #276 where our experts 
will be present. We will be available there 
to discuss potential cooperation and 
our services and products. All interested 
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official PANSA WAC calendar which is 
now open. 

See you at WAC and  
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aircraft landing in Poland used the CDA procedure. As a 
result, 2,901 tonnes of fuel were saved and CO2 emissions 
were reduced by 9,137 tonnes. The planned new central 
airport in Poland will also result in better environmental 
protection and noise reduction in the Warsaw area.

New Solidarity Airport

The Solidarity Transport Hub (STH) will be located in the 
centre of Poland, between Warsaw, the capital city, and 
the industrial city of Lodz. This location, away from urban 
areas, will enable the STH to operate 24 hours a day, seven 
days a week, serving about 45 million passengers per year 
at the beginning, and up to 100 million in the future. The 
whole project will entail many modernisation programmes 
– including communications, navigation and surveillance 
(CNS) and ATM systems – and infrastructural and ground 
transport investments. Poland builds a completely new 
airport while PANSA provides significant modifications to 
the Polish sky and flight procedures.

Solidarity Airport will also have a strong and positive impact 
on Polish airspace management, creating the possibility of 
redesigning airspace architecture – including temporary 
reserved area (TRA) and temporary segregated airspace (TSA) 
areas, instrument flight procedures (Standard Instrument 
Departure Routes (SID) and Standard Arrival Routes (STAR), 
arrival and departure routes in the free route airspace 
environment, and adjusting airspace sector designs to 
changes in air traffic flow. PANSA is well prepared for those 
challenges and is adopting “best in class” solutions. Concepts 
developed as a part of the SESAR Deployment Programme 
will contribute to the optimisation of airspace use, mostly in 
Central Poland.

The widespread use of PBN routes, like RNAV1, RNP-APCH 
with APV, and PBN: RNP1 is planned.

The new infrastructure projects like the Solidarity Airport are 
an excellent opportunity to introduce new ATM solutions, 
including PANSA in-house tools to support airspace 
management. One of them is the Common Airspace Tool 
(CAT), next generation of local ASM support system. 

Common Airspace Tool (CAT)

The A-FUA (Advanced Flexible Use of Airspace) programme 
implementation requires development of procedures and 
systems to enable real-time airspace status data exchange. 
This data should be then shared among ASM support 
systems, the Network Manager, ANSPs and delivered to 
potential users.

PANSA is continually modernising technology and pro-
cedures used to support A-FUA. The aim is to enable 
airspace users to fly as close to their preferred trajec-
tory as possible, without being constrained by reserved 
airspace structures, both in controlled and uncontrolled 
airspace. It will mean implementing the next generation 
of local ASM support system – CAT (Common Airspace Tool). 
It provides information on planned and current use of  
airspace structures. CAT supports airspace manage-
ment in the ATS route network and Free Route Airspace 
environment. The tool, developed by PANSA, is used by 
Airspace Management Cell, air traffic services and the 
Polish Air Force.  
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own operating solutions and the system part delivered 
by technological partner HAWK-E and integrated with 
DroneRadar, the most popular application among drone 
operators in Poland, called PansaUTM. The implementation 
of that system in FIR EPWW will accommodate existing and 
future demand for UAVs operations both in Visual and Beyond 
Visual Line of Sight (VLOS/BVLOS). PansaUTM will allow 
for the possibility of easy adaptation as the drone industry 
evolves. One of the changes currently being managed is the 
simplification and digitalisation of coordination procedures 
concerning drones operations in CTRs. PansaUTM would 
also support the new Polish regulations concerning BVLOS 
operations outside segregated airspace which entered into 
force in February 2019. Simultaneously, PANSA is working on 
different UAV tracking methods which will help to develop 
more advanced PansaUTM capabilities such as geofencing, 
deconfliction and prioritisation.

The future is now

The Polish Air Navigation Services Agency has undertaken 
many efforts to improve air transport safety, increase airspace 
capacity, ecology and operational efficiency. Thanks to 
PANSA, Poland’s sky is becoming safer and more accessible 
to all its users, every day. However, there is still much work 
yet to be done – but PANSA is well prepared for all challenges 
ahead and is determined to overcome each and every obstacle 
in its way.  ▪

The system contributes to Aeronautical Information 
Management services solution aspects, providing support of 
effective ATM specific service provision

This is achieved through real-time exchange of information 
related to airspace utilisation between involved parties. It 
enables collaborative decision-making process between civil 
and military partners. The system automatically exchanges 
airspace data B2B both with Network Manager and other 
systems. 

The next version of the CAT system, introduced as a part of 
SESAR 2020 developments, is planned for the near future. 
Innovations to be implemented will include functionalities 
supporting collaborative decision-making process between 
airspace management and flow, and capacity of participants, 
as well as added radar data visualisation. 

Another PANSA strategic objectives is to accommodate and 
support the rapid expansion of the drone sector together with 
safe and efficient integration with the existing airspace users.

PansaUTM

PANSA understands the implication of UAV (Unmanned 
Aerial Vehicle) market growth and is actively involved with 
creating a friendly environment for the increasing number 
of drones in the Polish sky. Together with partners, PANSA 
has enabled the Central-European Drone Demonstrator 
(CEDD) project in Poland, that gives an opportunity for the 
controlled testing in the urban environment of the new UAV 
technologies and services, which would eventually support 
the deployment of the European U-space concept.

PANSA’s approach to unmanned air traffic has led to 
digitalised and automated UAV flight  coordination and the 
flight plans management concept, comprised of PANSA’s 
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It has taken a while for Europe’s aviation industry to realise 
the full gravity of the environmental challenge it faces but 
there is now a clear understanding that we need to take 
serious action and produce convincing plans to reduce the 
industry’s environmental footprint.

In this process EUROCONTROL has a critical role to play. 

We have developed an expertise in carbon emission 
monitoring over a number of years in the work we have 
done within the European Emission Trading System (ETS) to 
reduce Europe’s share of global carbon emissions.  Aviation 
is part of the ETS and EUROCONTROL has collected large 
quantities of relevant data to assess and monitor carbon 
emissions. We do this thanks to the ATM-related data flows 
that we already manage, specifically those for route charges 
and flow management and capacity planning, handled 
through our Central Route Charges Office (CRCO) and 
Network Management (NM) Directorate, respectively.

The CRCO provides our ETS Support Facility with data from 
its route charges billing process, which we use as the basis 
for identifying whether a flight really took place, and then for 
determining whether a flight should be exempted or not from 
the ETS. That is done on the basis of EU law, whose criteria 
draw heavily on similar exemption criteria for route charges.

Via NM we receive flight plans for every flight entering or 
operating within European airspace so we know the distance 
flown by each flight, the type of aircraft and, via CRCO, its 
maximum take-off weight. With this information we can make 
accurate assessments of the fuel burn and carbon dioxide 
emissions from each flight using our “Small Emitters Tool (SET)”. 
It is this combination of existing data-related process combined 
with our ability to develop a new “environmental application” 
that explains why we were asked to develop the support facility 
within the ETS framework. This has been operational since 2010 
and is today used by most aircraft operators to support their own 
assessments and carry out their duties under the European ETS 
directive. 

Today, 24 out of the 31 States which are part of the ETS use our 
support facility and we also have more than 350 aircraft operators 
receiving data sourced from the ETS Support Facility to discharge 
their obligations. Negotiations are either near conclusion or 
under way with more States to start using the facility in 2020. 
So, we support most of the aviation carbon emission monitoring 
work in Europe and the tool we have developed can be easily 
adapted to support the Carbon Offsetting and Reduction Scheme 
(CORSIA) whose Standards and Recommended Practices (SARPs) 
were adopted by the Council of the International Civil Aviation 
Organization (ICAO)  on 27 June 2018.

MEETING EUROPE'S 
ENVIRONMENTAL 

CHALLENGES
Philippe Merlo, Director of  European Civil-Military Aviation at EUROCONTROL,

outlines the pivotal role that the Agency is playing in supporting airlines in controlling 
their carbon emissions
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Eighty-one States, representing 76.63% of global aviation 
activity, have committed to the first Voluntary Phase of 
CORSIA from 2021 onwards. Currently, we are in the middle of 
the 2019-2020 monitoring phase in which the fuel burn and 
emissions from international flights have to be monitored 
and reported. The average carbon emissions for this period 
will set the threshold above which emissions will have to be 
offset under CORSIA. This means that if emissions rise as a 
result of an increase in airline traffic these carbon emission 
increases will need to be compensated for by a number of 
offset-based measures. 

Aviation traffic growth is very closely linked to national gross 
domestic product (GDP) fluctuations and we will need to find 
a way to offset any emission increases.

I believe that with its ETS programme Europe is providing 
a role model for the world. It was a bold decision to include 
aviation within the scheme and its impact has been significant 
– though not perhaps as widely understood as it should be. 
In 2018 European airlines had to pay around EUR180 million 
to compensate for their carbon emissions under the scheme. 

Two years ago the price for compensating for one tonne 
of carbon emission was EUR4-5 per tonne. Today the price 
has increased to EUR25 per tonne, which means the market 
mechanism is really working – it is becoming increasingly 

expensive for airlines to increase their emissions.  I think we 
will see a similar evolution with the CORSIA carbon offsetting 
market at a world level. We really believe in the efficiency of 
the market to keep carbon emissions under control. 

Aviation today is responsible for around 2% to 3% of the total 
world carbon dioxide emissions but that share is growing 
and aviation is associated with being a transport mode for 
the elites - so it is very important that we support all the 
international commitments related to reducing climate 
change.

For the moment our biggest challenge is to succeed in the 
rollout of our CORSIA support tool and we have already 
made some important steps along this path. We are confident 
that we can support European States and aircraft operators 
in regard to their CORSIA obligations and that we can also 
support ICAO in the global monitoring of the CORSIA scheme.

The next phase is the first voluntary phase that will cover 
2021-2024, followed by a second voluntary phase from 2024 
to 2027. Then the mandatory phase will be introduced from 
2027 and run to 2035. 
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So we are just at the beginning of CORSIA but if it succeeds 
it will be a major step in our ability to keep aviation carbon 
emissions under control at a worldwide level. We already 
have some experience of this in Europe but the process 
has generated many discussions at the ICAO level because 
emerging economy countries are not yet ready to constrain 
the growth of their aviation sectors by implementing 
CORSIA rules. We are confident, however, that once the 
process has been put in place by pioneers it will be possible to 
progressively extend it to late movers.

And of course we should start planning for a future after 
CORSIA and we have started to do just that. Some States 
and even some airlines are putting forward the idea of net 
zero emissions by 2050. At EUROCONTROL we have all the 
expertise and data to support such a discussion to quantify 
the different scenarios that could be considered by ICAO to 
meet this target. We want to make our expertise and our tools 
available to the worldwide aviation community in this area.

This would be needed to assess all new ideas to decarbonise 
aviation. For example, the potential impact of the use of 
sustainable bio or synthetic fuels by airlines.  If we find a way 
to produce aviation fuel in a sustainable way, either based on 
food or vegetable waste, that would be a major step. There are 
also new ideas emerging about producing synthetic aviation 
fuel using carbon and hydrogen, in which carbon is captured 
from the atmosphere and combined with hydrogen split out 
of water using electrolysis.

We need to research further carbon capture technologies so 
we can start to really control the level of carbon within the 
atmosphere. The key issue here is the price; we know how to 
produce bio or synthetic fuel but it is still expensive. Another 
promising technology development will be the adoption of 
hybrid power systems, possibly around 10 years from now, 
although the industry may surprise us by delivering this 
technology earlier.

Full aviation decarbonisation is a very ambitious and exciting 
objective. With ETS and CORSIA, we have already made 
significant steps in managing aviation carbon emissions 
in Europe and now we are in the process of implementing 
a similar process worldwide. However, more progress is 
needed. We are just at the beginning of a long journey. 
EUROCONTROL is available to continue its contribution and 
support with our key expertise. Status-quo is not an option. 

Philippe Merlo 
Director European Civil-Military Aviation,

EUROCONTROL
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EUROCONTROL RESEARCH LOOKS AT

THE ENVIRONMENTAL
AND ECONOMIC
CONSEQUENCES OF 
FUEL TANKERING

Passenger numbers are projected to double over the next 20 
years, threatening to increase carbon emissions at a similar 
rate unless the industry comes up with alternative mitigation 
measures. Already responsible for around 3.6% of European 
carbon emissions (CO2), aviation is under increasing pressure 
to reduce its carbon footprint, and all stakeholders must 
contribute.

The industry agreed to an aspirational goal of carbon-neutral 
growth from 2020 onwards under the Carbon Offsetting and 
Reduction Scheme for International Aviation (CORSIA), laid 
out in the ICAO Assembly Resolution of 2016, but without a 
legally binding framework, there is no obligation to act on this 
agreement. International and domestic flights emitted 895 
million tonnes of carbon dioxide in 2018 according to Carbon 
Brief 1, yet only domestic flights are subject to the national 
emission limits drawn up under the 2015 Paris Agreement. 
If no significant actions to combat climate change are taken 
urgently, international aviation will account for 22% of global 
CO2 emissions by 20502.

One area subject to increasing scrutiny is the common 
practice by airlines of carrying more fuel than necessary to 
complete a safe trip in order to reduce the need to refuel, or 
avoid refuelling altogether, at the destination airport. This 
practice, known as ‘fuel tankering’, allows airlines to avoid 
higher fuel costs but is also used in a very small percentage of 
cases to protect against supply uncertainty for the return leg. 
However, carrying this extra fuel increases the aircraft's gross 
weight and results in higher fuel consumption, which in turn 
increases emissions.

The first Think Paper of the EUROCONTROL Aviation 
Intelligence Unit investigated the economic benefit of ‘fuel 
tankering’ for airlines and compared them against the 
increase in fuel burn and emissions incurred by carrying this 
extra fuel. 

Airlines operate in a highly competitive market and each 
airline needs to minimise operating costs in order to keep its 
ticket prices as competitive as possible. Fuel costs account 
for between 17-25% of airlines’ operating expenses so saving 
fuel has become a major challenge for aviation. As fuel costs 
vary widely between airports of the European Civil Aviation 
Conference (ECAC) area – in some cases as much as double – 
airlines often choose to carry additional fuel to avoid refuelling 
at the destination airport. 

The price of jet fuel is largely influenced by the demand and 
supply of crude oil, taxes and refining costs. Furthermore, 
this price varies significantly between airports. It depends 
on factors such as the country supplying the fuel, the airport, 
the purchasing power and size of the aircraft operator’s 
fleet, the negotiating period, the distribution technique, 
marketing, profit, quantities and supply competition at 
airports. Information collected by EUROCONTROL revealed 
considerable differences in fuel price at European airports: 
ranging from 30% between Amsterdam Schiphol and Ibiza, 
or between Hamburg and Oslo airports; and 20% between 
London Heathrow and Glasgow airports.  
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1  https://www.carbonbrief.org/corsia-un-plan-to-offset-growth-in-aviation-emissions-after-2020
 2 http://www.europarl.europa.eu/RegData/etudes/STUD/2015/569964/IPOL_STU(2015)569964_EN.pdf

The financial benefits to airlines of carrying more fuel than the minimum 
required for safety, to avoid higher charges at the destination airport, 
must be weighed against the environmental impact. 
The Aviation Intelligence Unit reports
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Consequently, calculating the optimum refuelling strategy 
is an important part of flight planning. To this end, airlines 
use software algorithms to determine optimum tankering 
amounts, relying on operations centre software developed by 
computerised flight plan service providers such as Jeppesen, 
Lufthansa Systems and Sabre. Honeywell recently patented 
a tool to further enhance fuel tankering and fully exploit its 
economic benefits.

Measuring benefit

Interviewees also reported that fuel tankering is performed 
in 90% of cases for fuel price reasons and only in 10% of 
cases for social disruption, technical failure, fuel shortage or 
contamination, or risk of delay.

To calculate the economic and environmental impact of fuel 
tankering, EUROCONTROL carried out simulations using 
the agency’s Base of Aircraft Data (BADA) models, which 
provide performance parameters and trajectories for aircraft 
flying in European airspace. The following parameters were 
taken into account: aircraft performance, maximum take-off 
weight, landing weight, fuel tank capacity and legal fuelling 
minima. The distribution of flights, the distances flown and 
the fuel prices negotiated by two major European airlines 
were used. The payload has been calculated with a load factor 
of 80.3% and 124 kg/passenger as used in the European 
Aviation Environmental Report 2019. ECAC traffic data from 
June 2018 were used in the simulations.

The results showed that per year in the ECAC area, almost 
one fifth of aircraft carry out fuel tankering measures in 
some form. The simulations revealed that 16.5% of flights 
can perform full tankering, while 4.5% can perform partial 
tankering. As there are 10 million annual flights in ECAC, it 
is estimated that up to 1.6 million flights are able to perform 
full tankering and 0.45 million flights partial tankering. 
Interviews with pilots, dispatchers and handling agents 
confirmed in practice full tankering is performed on 15% of 
flights and partial tankering on a further 15% of flights. 

The EUROCONTROL analysis compared round trips of 
300 NM and 600 NM (each leg) between two airports with 
and without fuel tankering for a typical short-haul aircraft in 
ECAC. In the 300 NM simulation, full tankering resulted in an 
over-consumption of 45.1 kg (2.21%) of fuel burn generating 
142 kg of additional carbon dioxide, for EUR 24.8 added to 
total costs. In the 600 NM simulation, fuel tankering resulted 
in the combustion of 167.5 kg (4.66%) of additional fuel 
generating 528 kg of additional carbon dioxide, for EUR 92.1 
added to total costs.

Round trip 
distance 

(each leg)
Practice

Fuel consumption (kg) % extra fuel 
burnt for 
A-B trip

Extra fuel 
burnt for A-B 

trip (kg)

Extra CO2 
emitted for 

A-B trip (kg)

Cost of extra 
fuel burnt (€)

for A-B tripA-B Trip B-A Trip

300 NM
no tankering 2,037 2,037

full tankering 2,082 2,037 2.21% 45.1 142 24.8

600 NM
no tankering 3,592 3,592

full tankering 3,760 3,592 4.66% 167.5 528 92.1

Table 1: Example of extra fuel and extra costs of
fuel tankering for flights of 300 NM and 600 NM
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In the example presented here the IATA price for jet fuel in 
February 2019 of EUR 550 per tonne was used ; it was also 
assumed that the extra carbon dioxide generated by the 
extra fuel burnt was offset by the purchase of carbon dioxide 
allowances of EUR 20 per tonne. The results showed that 
despite the extra cost it could still be economically viable to 
carry more fuel for a flight leg depending on the different in 
fuel cost at the departure and destination airports.  

EUROCONTROL concluded that - on average - fuel tankering 
would represent 136 kg of additional fuel burnt per flight 
concerned, costing EUR 75 and generating 428 kg of 
additional carbon dioxide. As a result, despite the additional 
cost, fuel tankering would still results in an average net 
saving of EUR 126 per flight.

Therefore, in the ECAC region, fuel tankering would be 
responsible for 286,000 tonnes of extra fuel burnt per year, 
costing an additional EUR 157 million and generating an 
additional 901,000 tonnes of carbon dioxide emissions 
(representing EUR 18 million of additional carbon dioxide 
emission trading costs). Nevertheless, fuel tankering would 
represent EUR 265 million of net savings per year for the 
airlines. 

The publication of the think paper on fuel tankering, on 
which this article is based, has generated considerable 
interest among the aviation community. Airlines do vary 
considerably in their use of tankering and we are now 
working with some airlines to look at their particular 
situation, as well as looking more widely at the fuel/CO2 
efficiency of delivery systems. ▪

For more information
https://www.eurocontrol.int/publication/fuel-tankering-european-

skies-economic-benefits-and-environmental-impact

Round
trip

distance 
(each leg)

Fuel price 
diff.

Airport A 
& B

Practice Extra fuel 
burnt for 
A-B trip 

(kg)

Cost of 
extra fuel 
burnt for 
A-B trip 

(€)

Cost of  pur-
chasing CO2

allowances (€)

Cost for the trip 
including extra fuel 

and CO2 allowances (€)

Total cost of 
fuel used for 

A-B + B-A 
trip (€)

Net saving 
(€)

A-B Trip B-A Trip

300 NM

0%
no tankering 1,120 1,120 2,240 0.0

full tankering 45.1 24.8 2.8 1,148 1,120 2,268 -27.6

10%
no tankering 1,120 1,232 2,352 0.0

full tankering 45.1 24.8 2.8 1,148 1,120 2,268 84.4

20%
no tankering 1,120 1,344 2,464 0.0

full tankering 45.1 24.8 2.8 1,148 1,120 2,268 196.4

30%
no tankering 1,120 1,456 2,576 0.0

full tankering 45.1 24.8 2.8 1,148 1,120 2,268 308.4

600 NM

0%
no tankering 1,976 1,976 3,952 0.0

full tankering 167.5 92.1 10.6 2,078 1,976 4,054 -102.7

10%
no tankering 1,976 2,173 4,149 0.0

full tankering 167.5 92.1 10.6 2,078 1,976 4,054 94.9

20%
no tankering 1,976 2,371 4,347 0.0

full tankering 167.5 92.1 10.6 2,078 1,976 4,054 292.5

30%
no tankering 1,976 2,569 4,544 0.0

full tankering 167.5 92.1 10.6 2,078 1,976 4,054 490.1

Table 2: Savings for airlines for round trips of 300 NM and 
600 NM (each leg) taking into account cost of extra fuel 

burnt and cost of purchasing carbon dioxide allowances 
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Decarbonising aviation is arguably the greatest challenge 
facing the air transport industry. But it is a very long-term 
industry, with returns on investment measured in decades so 
it will be very difficult to decarbonise quickly. 

For years the global aviation industry has been working 
to reduce its carbon footprint while trying to manage a 
relentless increase in demand for more air travel. The aviation 
industry and its global standard setter, the United Nations’ 
International Civil Aviation Organization (ICAO), have 
adopted a four-pillar approach to deliver on this. It is based 
on improvements in technology (airframes and engines), 
improvements to infrastructure and operations (to make 
airport operations, air traffic control, airspace design and the 
way aircraft fly more efficient), market-based measures and 
the introduction of sustainable aviation fuels (SAF). 

These programmes have been evolving for many years and 
have brought substantial environmental benefits.

Aviation was the first industrial sector to set a target for 
carbon dioxide (CO2) emissions reduction, pledging to 
introduce Carbon-Neutral Growth from 2020 (CNG2020) 
and aiming to achieve a 50% reduction of emissions by 2050 
when compared to those emitted in 2005. 

Improvements in aircraft and systems design have brought 
major environmental benefits. The latest generation of 
aircraft (the Airbus A350 and Boeing B787 for example), 
powered by more efficient engines, burn about 15-20% 
less fuel than the aircraft they replace. Fuel burn per 100 
passenger kilometres fell by 24% between 2005 and 2017, 
from 4.4 to 3.4 l/100km, and can be expected to improve 
further.

Average aircraft size is increasing, the proportion of seats 
filled per flight (load factor) is growing and the average 
distance flown is lengthening. These are all indicators of 
airline efficiency improvements. 

It has been estimated that aviation’s inclusion in the EU 
Emissions Trading System will have saved 193 million tonnes 
of CO2 (for the years 2013-2020); and ICAO’s Carbon Offsetting 
and Reduction Scheme for International Aviation (CORSIA) 
could potentially mitigate around 2.5 billion tonnes of CO2 
and could generate approximately USD40 billion of climate 
financing by 2035. 

It is not just the environmental footprints of aircraft that are 
being reduced.

IMPROVEMENTS IN CURRENT
TECHNOLOGY AND PROCEDURES
WILL NOT COMPENSATE 
FOR INCREASED EMISSIONS FROM
ADDITIONAL FLIGHTS
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If aviation is to reach its environmental targets for 2050 it will need 
to adopt a range of new technologies and concepts, rather than rely on 
improvements to today’s systems. The Aviation Intelligence Unit reports



ACI EUROPE’s member airports have committed to a target 
of net zero-carbon by 2050 for all emissions fully under their 
control. KLM, under its “Flying Responsibly” initiative is even 
asking passengers to reconsider whether they really need to 
travel by air at all and several airlines, such as Lufthansa, offer 
passengers the opportunity to offset their emissions. Indeed, 
easyJet is now offsetting all the emissions of all its flights. 

But unless traffic characteristics change, improvements in 
technology to reduce emissions will not compensate for the 
emissions from the additional flights expected over the next 
few decades. And there is evidence emerging that concerns 
over the environmental impact of aviation is deterring 
travellers in some markets from flying – influenced many 
believe by the “Flying shame” movement. 

So, although the aviation industry had committed to cutting 
its 2005 emissions by 50% by 2050, the world is moving on; 
this challenging objective may already be too timid! Driven by 
the 2015 Paris Agreement, increasingly vocal public concerns 
(think “flygskam”), the “European Green Deal” being proposed 
for the EU, and national laws (Germany, UK) committing 
whole economies to reach net zero carbon emissions by 2050, 
aviation will have to respond. The rest of this article looks 
at some potential solutions that will help the industry meet 
these more demanding expectations.

It has been estimated that air traffic management (ATM) 
performance could reduce emissions by  up to 10% and there 
are major improvements in the pipeline that will improve 
efficiency and reduce emissions per flight.Currently, the 
EUROCONTROL Network Manager is coordinating the 
introduction of “free route airspace” in the upper airspace, 
which has already delivered an estimated 2.6 million tonnes 
of CO2 emissions savings since 2014. EUROCONTROL is also 
developing a Joint Action Plan with the industry to encourage 
more continuous climb and descent operations. This could 
reduce CO2 emissions by up to 1.1 million tonnes per year.

The European Commission’s Airspace Architecture Study, 
developed by the EUROCONTROL Network Manager and the 
SESAR Joint Undertaking, foresees a potential reduction of 
up to 13NM in distance flown per flight by 2035, translating 
into CO2 savings of 30-60 million tonnes for the period 2019-
2035. Other operational improvements will be targeted at 
more locally specific airspace and route organisations to 
further improve flight efficiency. Realistically, however, 
once the vertical and horizontal profiles are optimised to 
the extent possible, the amount of emissions that ATM can 
influence will be small.  
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ATM’s “benefit pool” is finite and would eventually run 
dry, as efficiency improvements currently planned are 
delivered. Indeed, it may be challenging in itself to maintain 
efficiencies as traffic grows. However, new – indeed, radical 
– ideas are beginning to emerge such as formation flying, 
which will have a strong ATM element and could reduce 
emissions significantly if they can be shown to be safe. In 
that case, ATM’s long-term contribution to decarbonising 
aviation will not simply be to ensure the safe introduction 
of new types of highly efficient aircraft into increasingly 
congested airspace and airports, so that neither a drop of 
SAF, nor a kilowatt-hour of electrical energy, is wasted. ATM 
will be increasingly involved in industry-wide initiatives 
that rethink how aircraft are designed and how they will fly, 
driven by the imperative to reduce emissions.

In parallel, ATM may have a further role to play in reducing 
the “non-CO2 impacts” of aviation, for which the scientific 
community is gathering evidence. However, in Europe, the 
route charges system, through which aircraft operators 
pay for air traffic control-related services, could be used 
to incentivise cleaner, greener flights. This is perhaps an 
under appreciated tool that ATM could use to support 
decarbonisation of our industry.

The unfortunate truth is that it will be challenging to 
reduce aviation emissions quickly with currently available 
technologies. 

While the ETS and CORSIA encourage airlines to reduce 
emissions, the offsetting process reduces emissions 
elsewhere rather than directly in the sector, but does count 
towards net reductions for aviation. Similarly, SAF based on 
biomass feedstock will also reduce aviation’s net emissions. 
However, the move to SAF represents a major technological 
shift with considerable transition costs, and it is difficult to 
see how the industry can achieve a significant uptake of SAF 
without government support. There is pent-up demand for 
SAF but very limited supply at a price point that would attract 
buyers. Nevertheless, progress is being made. Some EU States 
are starting to introduce targets for aviation biofuel use, 
with ambitions up to a 30% share by 2030. United Airlines, 
KLM and British Airways are investing in sustainable fuels 
production and are committed to purchasing SAF over the 
coming years, but this will only cover a small proportion 
of their flights. Potential alternative power sources are 
hydrogen fuel cells and electrofuels, in which water is 
electrolysed to extract its hydrogen, which is then combined 
with CO2 captured from the atmosphere to produce a drop-
in liquid hydrocarbon fuel. But both require significant new 
infrastructure and, as their production processes are energy 
intensive, this would need to come from renewable sources 
to make sense. These are potential sustainable fuel sources 
from the 2030s at the earliest.

From the constructors’ perspective, there is the challenge of 
developing new airframes that may look unfamiliar in the 
search for considerably improved efficiency. Examples of 
research include: a V-shaped variation on the flying wing; 
the transonic truss-based wing; laminar flow; boundary 
layer ingesting engines; bio-inspired wing design and even 
free-folding wingtips. But all of this will take time to test 
through to successful certification, probably not before 
2030. Engine and airframe manufacturers are deeply 
involved in researching the electrification of propulsion 
systems. New design and manufacturing possibilities could 
lead to improved propulsion/fuselage integration to meet 
both efficiency and noise reduction goals. Small aircraft are 
already being flown under hybrid and battery power. Such 
pioneering initiatives will help build the critical experience 
and confidence to pursue a deeper penetration of electric 
flight. The drone and unmanned aerial vehicle industries can 
be expected to throw up innovations. Some start-ups, such 
as Lilium, have already received impressive seed funding. 
They are driving new concepts such as Urban Air Mobility 
and pursuing rapidly improved battery performance. 
Aviation should also benefit from the rapid electrification of 
the automobile industry in which improved battery energy 
density is the key to alleviating range anxiety. 

So, if decision-makers had to choose just five top things to 
do to achieve net zero carbon aviation by 2050, they would 
need to focus on:

• changing the way the European ATM network operates, 
encouraging the use of shorter and less environmentally 
damaging routes;

• supporting the rapid transition to the widespread use of 
sustainable aviation fuels for long-haul flights;

• developing highly-efficient large-capacity, short-haul 
aircraft to handle passenger throughput at increasingly 
congested airports;

• reequip entire fleets with more fuel-efficient aircraft;

• bridging the gap between current technologies and 
all-electric short-haul aircraft. ▪

This feature is based on the
EUROCONTROL Aviation Intelligence Unit Think Paper

“The aviation network – Decarbonisation issues”
https://www.eurocontrol.int/sites/default/files/2019-09/

decarbonisation-eurocontrol-think-paper-v4.pdf
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iTEC
SHAPING THE
DIGITAL EUROPEAN SKY

The Single European Sky initiative was launched in order to 
boost the overall performance of the Air Traffic Management 
in Europe. Such an ambitious vision has succeeded in 
promoting awareness of the problems the ATM were facing 
at that time to the whole aviation community, promoting 
initiatives that have brought significant improvements. 

Putting together the expertise and technology from the 
relevant actors, SESAR, as the technological pillar of the SES, 
has encouraged solutions in all ATM dimensions that have 
helped to cope with the unprecedented levels of traffic.

Despite all efforts applied, the continuous demand increases 
and the new challenges the aviation community faces (e.g. 
sustainability or new types of air vehicles) require renewed 
efforts driven by new ideas and wills supported in the 
majority of the cases by improved technologies. Today, the 
Digital European Sky, as a new inspiration paradigm, depicts 
a landscape on which the new ATM generation has to be built.
Indra, as a key player providing worldwide ATM solutions, 
has been committed from the very beginning to the 
Single European Sky and SESAR, aligning its research and 
development efforts with SESAR objectives. Today Indra, 
together with their iTEC ANSP partners, can be proud of the 
contribution of its state of the art iTEC ATM system to the 
Single European Sky. And the continuous innovation efforts 
have made possible that iTEC is undoubtedly ready to realise 
DES vision.

Today, the iTEC alliance gathers 7 of the most important 
ANSPs across Europe (DFS, ENAIRE, NATS, LVNL, Avinor, Oro 
Navigacija and PANSA) managing some of the busiest and 
most complex air traffic in the world. Its partners manage 
more than 7 million IFR flights a year, in an extensive area 
that spans from Spain’s Canary Islands FIR to Norway’s Bodø 
FIR, and from UK Oceanic to Lithuania and Poland. 

The iTEC ATM system will enable the implementation 
of a Common Concept of Operations for all iTEC ANSPs, 
fully aligned with SESAR and based on the most advanced 
4D-trajectory management. A common System Architecture 
features improved interoperability via Flight Objects and 
SWIM with interchangeable ATS components supported by 
open standards.

Digitalisation is already at the core of most of today’s 
businesses, including the Air Traffic Management. iTEC 
system evolution has taken benefit from the use of state of 
the art technologies, and digitalisation is definitely not an 
exception. Cutting-edge digital technologies and modern 
architecture paradigms create the momentum for fostering 
evolution.

What does digitalisation mean to iTEC?
To iTEC, digitalisation means the opportunity to reach 
higher levels of Automation leveraging the digital 
technologies plus the ATM network connectivity, 
interoperability and resilience.

Automation is the leitmotiv of iTEC. iTEC currently provides 
a broad set of tools allowing the controllers to increase their 
awareness and efficiency, thus helping them to take quicker 
and safer decisions. But this is just the beginning the of 
the story, and it has enabled iTEC ANSPs to reach higher 
capacity. The Airspace Architecture Study (AAS) concludes 
that the capability of the ATM systems to continue to cope 
with the increasing volume of traffic, necessarily implies 
the embracing of higher levels of automation in the tools 
supporting the controllers’ operational tasks. Extensive use 
of Artificial Intelligence and Big Data together with a wider 
and more accurate picture of the whole air situation based on 
data sharing, are very promising for reaching a higher level 
of automation. 
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For example, nowadays we see new encouraging achievements 
in applying artificial intelligence techniques, like machine 
learning and other significant probabilistic approaches, to 
enrich datasets of historical records. We can extract useful 
insights and derive powerful models able to deal with many 
more inputs and manage more complex behaviors than today. 
The application of these technologies, leveraging on a vast 
volume of historical operational data, can be hybridised with 
optimisation heuristics and more traditional, and certifiable, 
algorithmic designs in order to implement such intelligent 
support tools. Indra is incorporating such technologies as 
enablers for achieving more sophisticated solutions and 
higher levels of automation. 

Indra is developing Intelligence Augmentation tools to 
support ATCOs, as an intermediate step to ideally achieve 
a fully AI based automated system; this is a focus shift 
to enhance human controller’s intelligence rather than 
replacing it, optimising man-machine integration – the 
“right kind” of AI, as it is being said. Ultimately, the successful 
deployment of this kind of tools will establish a solid ground 
to build more automated execution functionalities.

As a complementary subject, the DES ATM network has to 
rely on Connectivity and Interoperability. Data sharing is 
essential for the various actors to have the opportunity to 
create added value services that couldn’t be dreamt of before.
iTEC system design is an open service oriented platform that 
facilitates integration of new components and provision 
of new services through connectivity. Decoupling the data 
service provision layer from the data consumer layer, as 
it has been successfully demonstrated in SESAR Virtual 
Centres validations using several iTEC based platforms, is 
fundamental for materialising the ADSP concept described 
in the Airspace Architecture Study. This approach, together 
with the evolution to new architecture concepts as 
microservices, docker virtualisation and Cloud technologies, 
allow to deploy scalable and resilient Virtual Data Centres. 

iTEC based centres, through implementing cyber-resilience 
measures, are able to provide geographically unconstrained 
Geo-Redundant Virtualised Data Centre capabilities 
and enable the building of a resilient ATM network. The 
interconnectivity and the provision of comprehensive ATM 
resilient-solutions are also opening new opportunities. 

By properly designing and deploying Interoperable and 
resilient architectures for ATM systems, the overall business 
continuity of the ATM network of centres will not only be 
secured but will also permit the dynamic adaptation of the 
overall capacity. 

While it is a must to think of a more efficient and capable 
network to respond to the current and predicted demand, 
it is essential to ensure future ATM systems contribute to 
sustainability and environmental protection. The advanced 
automation functionality that iTEC provides to their users 
contributes to the global chain for reducing CO2 footprint, as 
per the implementation of Direct Routes, optimum runway 
use solutions and dynamic airspace configuration that help 
reduce the average flown distance of flights and holding 
times, leading up to less fuel consumption. Advanced 
automation and AI based algorithms can optimise traffic 
flows and minimize on-flight delays. Big data analysis 
provides valuable information to make an efficient and 
sustainable use of the airspace. All of this contributes 
significantly to reduce fuel burn and CO2 emissions.

Accelerating market uptake, as a DES vision to be achieved, 
requires a transformation of the way we think and act, which 
is not to be underestimated. Indra’s agile and flexible culture 
is part of the DNA of the iTEC development team in order to 
provide solutions for the bigger problems to face. And the 
combined expertise of a leading technology provider with 7 of 
the most relevant ANSPs in Europe provides an unparalleled 
environment for innovation to flourish. 

Over and above its alignment with SESAR, iTEC 
evolution shapes how the Digital European Sky can 
handle the traffic growth and diversity safely and 
efficiently: a more automated, interconnected, resilient, 
flexible and green European Sky. ▪

For further information contact our expert:
Francisco Sánchez - Director Air Traffic, Indra,

infoatm@indracompany.com
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MEETING EUROPE’S ENVIRONMENTAL CHALLENGE

NETWORK MANAGER:
A PIVOTAL ROLE LAYING THE 
FOUNDATIONS TO SUSTAINABLE 
AVIATION GROWTH

EUROCONTROL’s Network Manager is developing improved ways of working with 
stakeholders to optimise flights across the European network so aircraft operators can 
fly the shortest, most environmentally responsible routes. Iacopo Prissinotti, Director of 
Network Management,  Razvan Bucuroiu, Head of Airspace and Capacity Division, 
and Paul Bosman, Head of Infrastructure Division, at EUROCONTROL, explain.

First, NM has launched a series of near-term capacity 
crisis management measures to optimise the operational 
capability currently available with the existing technology. 
The Network Manager already initiated an Airspace 
Restructuring Programme and is in the process of putting in 
place a supporting Operational Excellence Programme. And 
in between NM is supporting a range of incremental capacity 
and environment improving programmes such as cross-
border free route airspace (FRA) initiatives, new air traffic 
flow management (ATFM), Flexible Use of Airspace (FUA) and 
ATS Procedures,  to work with all operational stakeholders to 
deliver capacity and environmental improvements, starting 
from summer 2020.

In this two-track strategy NM has already started to see the 
benefits. The peak 2019 summer period was better than 2018 
as traffic was moved away from the most congested areas and 
coordination between stakeholders improved. But NM was 
having to use crisis measures to solve a crisis situation. “We 
initiated the coordination cell every Monday which met for half an 
hour with all the operational stakeholders, airlines, airports and 

It seems, at first, like an impossible challenge but arguably 
one of the most important currently facing Europe’s aviation 
industry. How do you evolve the European air traffic 
management system (ATM) to allow airlines to increase the 
number of flights safely and efficiently within a constrained 
network while, at the same time, controlling their greenhouse 
gas emissions?  

The EUROCONTROL Network Manager (NM) is responsible - in 
partnership with operational stakeholders - for operationally 
solving this problem and balancing the demand for aviation 
services with available capacity in the sky and on the ground.

“It is our number one priority,” says Iacopo Prissinotti, Director 
of Network Management at EUROCONTROL. “It is first of all, 
ethically speaking, a fundamental part of our mission, because we 
need to allow for sustainable growth.” 

The concept of “sustainable growth” is the crock of gold at the 
end of the rainbow for Europe’s airlines and NM has developed 
a two-part strategy for delivering it. 
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operational stakeholders to support the transformation of 
ATM services in Europe.

The Network Manager’s Operational Excellence plan covers 
all the network’s operational stakeholders; it will standardise 
operational procedures and define common standards at the 
network level for the performance of each ANSP – including 
identifying the best way to implement environmentally 
friendly technologies and procedures. “We are discussing 
with the Deployment Manager Alliance, how to further partner 
for the deployment part of new systems,” says Paul Bosman, 
Head of Infrastructure Division. “We monitor the operational 
infrastructure, we see what goes wrong and we decide together 
what system developments to prioritise.”

“We are working together; we need to help each other and ANSPs 
are starting to work more closely together,” says Razvan Bucuroiu. 
“To improve the network performance, to accommodate increasing 
levels of traffic and plan for more extensive operations we need to 
introduce a high level of automation and artificial intelligence. We 
will still need to keep the human in the loop to assess whether these 
new systems are operationally effective, but ultimately we will need 
more automated systems.” 

air navigation service providers (ANSPs) so everyone had a clear 
situational awareness of the challenge,” says Iacopo Prissinotti. 
“We measured the impact of the measures we took and 
concluded that, although they increased the average length 
per flight by around 1.4 miles during the peak summer period, 
we saved around 6 million carbon dioxide (CO2) emissions 
that would otherwise have been emitted.”

With traffic increases forecast at an average of around 
2% growth for the next few years, NM is working more 
collaboratively with operational stakeholders to make further 
industry-wide improvements to tactical management of the 
airspace, to reduce delays wherever possible. This means 
more coordinated planning from six months before to the day 
of operations to ensure a better predictability of traffic loads, 
taking a more structured approach to providing airlines with 
optimal flight plan options and integrating airport operations 
more closely into the pre-tactical planning phase. Experts are 
confident many more delay reduction improvements – leading 
to the burning of fewer greenhouse gas emissions – will be 
possible via these measures over the next few months. This is 
just the start, however.

“Yes, there is an improvement in 2019 against 2018 but we are not 
yet out of the capacity crunch crisis mode,” says Razvan Bucuroiu, 
Head of Airspace and Capacity Division. “If strategically 
the capacity situation will be addressed properly in the coming 
years, naturally you will see quite a significant reduction of the 
environmental impact of aviation.”

NM, with its SESAR JU partner, has been at the heart of the  
work of developing and implementing the Airspace 
Architecture Study (see box on page 35) which will help bring 
delays back into line with the Single European Sky (SES) target 
and lead to between 240 and 450 kg of CO2 saved on average 
per flight over current levels by optimising trajectories. The 
Airspace Architecture Study has collated all the different steps 
that will need to be taken to deploy the required procedures 
and technologies from 2020 to 2040. Together with the 
Operational Excellence Programme this will form the basis 
of all the next steps that the NM will undertake with 

Focus

"The Network Manager's Operational 
Excellence plan covers all the 

network's operational stakeholders; 
it will standardise operational 

procedures and define common 
standards at the network level for the 

performance of each ANSP”
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A core element to improving effective stakeholder collabo-
ration is the Director of Operations meetings, where senior 
representatives of the main operational stakeholders meet to 
discuss tactical and strategic improvements to the network. 
The operational directors have already taken the first steps 
in approving the Operational Excellence airspace restruc-
turing programme and they will now define their actions in 
more detail. The meetings are led by senior industry stake-
holder representatives with NM taking a supporting role. 
“We plan to present a firm, detailed action plan and roadmap 
to the Network Management Board in April 2020,” says Iacopo 
Prissinotti. “This is a good signal of the willingness of all opera-
tional stakeholders to partner with EUROCONTROL and it shows 
the trust we are starting to build. Because for me, trust is not about 
just words - it's about creating an effective process where everybody 
can recognise their role."

In this new paradigm stakeholders will be looking at improved 
ways of working together. New levels of ANSP collaboration 
will allow for the extension of “best practice” solutions in areas 
such as rostering controllers to meet demand or developing 
more accurate weather predictions. 

“At the moment when we issue rerouting proposals to provide a 
better environmental option the degree of acceptance is not very 
high because the proposal has to go through manual processing 
by flight dispatchers,” says Razvan Bucuroiu. “While the trend is 
to reduce airline staff numbers, the cost benefit analysis of keeping 
these staff members and providing more direct routings is actually 
quite positive. Further automation will also help in improving flight 
planning.”

Over the last few years, NM has built new levels of flexibility 
into the network which could allow for many more route 
options. 

”There can be a further 10% improvement in emission savings 
if airlines choose what is currently available in the network,” 
says Razvan Bucuroiu. With other stakeholders such as 
airports and the military being brought into the operational 
planning process in a more structured, incremental way, the 
environmental benefits will start to be increasingly delivered 
in 2020.

In particular, NM experts are looking at several important 
potential environmental gains that can be obtained 
through improved terminal area operations and exploiting 
improvements in the interface between en-route and approach 
phases of flight. One-third of all environmental performance 
improvements will come from the en-route phase of flight, 
say NM operational performance experts, but two-thirds of 
potential fuel consumption improvements will be generated 
in and around the terminal area. 

“There are important opportunities, but there always needs to be a 
balance between safety, capacity and environment,” says Razvan 
Bucuroiu, “For example, extending the number of continuous 
descent and climb operations will mean increasingly connecting 
operational data within the terminal airspace to the en-route 
airspace area; the departure phase is where we see the highest fuel 
consumption.”

“There is no such thing a local problem anymore,” says Paul 
Bosman. ”If we are to find a holistic solution to the capacity 
challenge of the European ATM network, we need to recognise that 
we have a single system in Europe, which is deployed, maintained, 
operated by a dispersed number of operational stakeholders, 
including ANSPs, airports and airlines.”

Redesigning the European airspace sector map to more closely 
align sector design with traffic loads will require a huge 
collective effort but will bring considerable environmental 
benefits. Airspace redesign improvements have been 
underway for several years.

Back in 2007 poor route design meant that, on average, aircraft 
were flying 3.58% longer than the optimum route length; since 
then, thanks to NM initiatives, this figure has fallen to just 
2.17%. Over the next few years NM hopes to reduce this to 1.9% 
route extension for causes related to airspace design - below 
which it is mathematically impossible to make any further 
improvements. However, the most important environmental 
performance improvement as a result of improved airspace 
design and operational procedures in recent years has come 
as the result of introducing free route airspace measures 
throughout the network.

“Free route airspace has already delivered clear benefits and we 
have recently identified a number of opportunities for a gradual 
expansion of cross-border free route operations,” says Iacopo 
Prissinotti. “We are not going to do cross-border overnight in the 
entire European airspace but we are gradually expanding those 
areas where we already have the cross-border free route airspace, 
step by step. If we look at the impact of FRA between 2014 and 2024 
by making these gradual airspace changes we are talking about 
160 million nautical miles of savings.”

"Redesigning the European airspace 
sector map to more closely align sector 
design with traffic loads will require 
a huge collective effort but will bring 
considerable environmental benefits"
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The Airspace 
Architecture study 
a blueprint for optimising 
environmental improvements

The study on the future Airspace Architecture of the European 
airspace was published on 5 March 2019 and defines how 
Europe’s airspace architecture should look in the medium- to 
long-term (2025-2035), and what practical steps would need 
to be taken to make it a reality.  The European Commission’s 
DG MOVE entrusted the SESAR Joint Undertaking, in 
collaboration with the EUROCONTROL Network Manager, to 
prepare, launch and manage the Airspace Architecture study 
to minimise the disruptions caused by Europe’s fragmented 
airspace system which causes longer flight times, delays, extra 
fuel burn, and higher levels of CO2 emissions.

At the heart of the study is an airspace reconfiguration 
programme which will be able to accommodate 15.7 million 
flights a year (increase of 50% in Network throughput 
compared to 2017) with delays below or at the level of the 
agreed SES target (max 0.5 min per flight distributed across 
all flights) supported by a range of new digital technologies 
to guarantee optimised en-route traffic flows with enhanced 
performance goals for safety, capacity, environmental impact 
and flight efficiency. 

The airspace architecture study proposes a progressive 
transition strategy towards the Single European Airspace 
System in three five year-periods, while building on known 
good practices and quick wins, as well as existing initiatives 
such as SESAR. 

▪ By 2025, in addition to the already planned roll-out of 
first SESAR results, new programmes on airspace re-
configuration and operational excellence will deliver quick 
wins. Regulation has evolved to support the transition 
ahead.

▪ By 2030, the implementation of the next generation of 
SESAR technologies should be completed with the roll-
out of virtualisation techniques and dynamic airspace 
configuration, supported by the gradual introduction of 
higher levels of automation support. The new architecture 
should enable resources (including data) to be shared 
across the network supporting a flexible and seamless 
civil/military coordination allowing for more scalable and 
resilient service delivery to all airspace users. 

▪ By 2035, the network should operate at its optimum 
capability having fully evolved from a system based on 
punctuality to a system based on predictability across a 
network that can safely and effectively accommodate 16 
million flights (+50% compared to 2017). ▪

Free route airspace provides multi-environmental and 
capacity benefits; it provides airspace managers and aircraft 
operators with a virtuous circle of benefits. It gives airspace 
managers many more tools with which to address bottleneck 
issues and aircraft operators more flexibility in their flight 
planning – which means the plans they publish will more 
closely reflect the routes they fly. ANSPs can then start to 
reduce some of the buffers they put into the system to cater 
for unpredictable changes in capacity demand, while aircraft 
operators can plan their fuel loads much more carefully, 
burning less fuel as a result.

“Any of the new concepts which are implemented will gradually 
increase the confidence that would exist in the predictive sector 
loads,” says Razvan Bucuroiu, “and the buffers that currently 
exist in the system will be eliminated. And we also need to pay 
more attention to the adherence of the flight plan, especially 
concerning the vertical dimension because we have a number of 
sectors divided into different layers and it is very important that 
the aircraft arrives in the sector and the level where it is expected.”

The road to success for a sustainable aviation growth 
goes through NM strategy and operational stakeholders’ 
cooperation in an enhanced CDM process.

For more information
https://www.sesarju.eu/sites/default/files/documents 

reports/Future%20Airspace%20Architecture%20Proposal.pdf

Iacopo Prissinotti 
Director Network Management, 

EUROCONTROL

Razvan Bucuroiu 
Head of Airspace and Capacity Division,

EUROCONTROL

Paul Bosman 
Head of Infrastructure Division,

EUROCONTROL
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SUSTAINABLE AVIATION FUELS
2020 COULD BE A 
TURNING POINT

Air transport is a clear prosperity-driver and brings social 
benefits to Europe and the rest of the world, even to the most 
remote communities. International travel also helps promote 
mutual understanding, friendship and trade among people 
and countries around the planet. But our planet is under 
threat from climate change; all human activity sectors need to 
take strong action to mitigate their climate impacts, including 
aviation.

While for other transport sectors there are technological 
alternatives – such as electric propulsion – to help significantly 
decarbonise, air travel is dependant on liquid fuels and this is 
expected to continue for the next few decades.

Aviation decarbonisation is a priority to enable sustainable 
growth worldwide. Experts work together to find the most 
effective solutions within the framework of the International 
Civil Aviation Organization (ICAO).

ICAO has identified a "basket of measures" to reduce aviation 
emissions where fuel efficiency improvements become 
possible through an optimised use of airspace, new more 
fuel-efficient aircraft and new air traffic management (ATM) 
technologies. But the significant efforts currently being 
made by organisations such as EUROCONTROL to mitigate 

environmental impact, while absolutely necessary, will not be 
sufficient to compensate for aviation emissions growth.

In 2016 the ICAO Assembly adopted the Carbon Offsetting 
and Reduction Scheme for International Aviation (CORSIA) 
carbon market mechanism, the first such scheme to be 
established globally for any industry sector. CORSIA has 
been developed to complement emissions reductions already 
being achieved through operational and technological 
improvements and it has been a key milestone towards 
achieving the ICAO objective of carbon neutral growth for 
international aviation after 2020. 

If CORSIA is properly implemented as expected it will be an 
effective short and mid-term solution to tackling aviation 
emissions. But in the long term air transport will need to be 
able to decarbonise its activities and that can only be achieved 
by changing the fossil fuels powering aircraft engines with 
renewable energy sources, such as sustainable aviation fuels 
(SAF).

This is the only pillar of the ICAO "basket of measures" that 
still needs an additional impulse to become a large-scale 
reality. But 2020 can be a game changer in this regard.

Innovation

César Velarde Catolfi-Salvoni writes that this year could be a pivotal moment 
in the uptake of sustainable aviation fuels as societal demands, government 
policies, industry commitments and plans for new refineries might soon start 
to bring down the cost of production
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The development of
sustainable aviation fuels

Since 2009 ICAO has encouraged States to promote the 
production and use of renewable energies in aviation – and 
SAF in particular – through the development of dedicated 
public policies.

ICAO’s 39th Assembly recognised that the introduction 
of SAF may bring economic and social benefits in addition 
to environmental ones. The Second ICAO Conference on 
Aviation and Alternative Fuels (CAAF/2), held in Mexico 
City in 2017, endorsed the 2050 ICAO Vision for Sustainable 
Aviation Fuels and called on States, industry and stakeholders, 
for a significant proportion of conventional aviation fuels to 

be substituted with SAF by 2050, with a view to establishing 
global aspirational use objectives by 2025.

The industry has achieved much in the last decade: in 2009, 
the American Society for Testing and Materials (ASTM) 
International issued the ASTM D7566 Standard Specification 
for Aviation Turbine Fuel Containing Synthesised 
Hydrocarbons, the reference standard to certify SAF as JetA1, 
which enables its safe use as a "drop-in" jet fuel. There are 
today already six technological pathways approved under 
ASTM and several new ones are in the process of being added.

Those technological pathways have the potential to convert 
the carbon or hydrocarbon content of various renewable 
feedstock using biological or thermochemical processes into 
jet fuel hydrocarbons.

The use of SAF in commercial flights has increased from one 
flight in 2008 to more than 180,000 in 2019. Nevertheless, 
that still represents a very small number globally. Sustainable 
aviation fuels are already technically feasible, but the main 
challenge to making them available on a large scale is to 
overcome the hurdle of higher production costs relative to 
fossil fuels.  
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Dedicated policies and regulations worldwide in the last few 
decades have made biofuels for road transport a large-scale 
reality in an increasing number of countries. SAF supply 
has not yet been sufficiently promoted by public renewable 
energy policies, despite being technically feasible, and 
continuous SAF production today is concentrated on a single 
refinery - the World Energy refinery in Los Angeles, USA.

The 2019 edition of the European Aviation Environmental 
Report (EAER)1  issued by the European Aviation Safety 
Agency, EUROCONTROL and the European Environment 
Agency, offers a good overview of the status of SAF 
development today.

A moment for change

But during 2020 we might see a significant switch in 
European policies and State regulatory initiatives for the 
promotion of sustainable aviation fuels.

In 2019, aviation was the focus of an increasing public debate 
on its climate impacts and the young activist Greta Thunberg 
brought this debate to civil society and the highest policy 
discussion forums. While the aviation industry has always 
worked to reduce its fuel use and emissions as part of its 
core business practices, the current level of social debate 
on climate change is impacting citizens’ choices of travel. 
This has established a context for the aviation sector and 
regulators to consider going beyond “business as usual” 
and becoming more ambitious in acting on successful 
decarbonisation measures.    

States such as France, Norway, Spain and Sweden have 
recently announced their intention to introduce SAF supply 
objectives for aviation fuel providers. Norway has started 
already. Several other European States, while not yet having 
formally decided or announced, are studying such options 
and considering them for possible implementation.

This is also driving discussions within European Union (EU) 
States and institutions on whether it is the right moment to 
examine a possible common EU supply objective as part of the 
new ambitious "Green Deal", framed in the implementation 
of the revised EU Renewable Energy Directive (RED II).

As the 2019 European Aviation Environmental Report 
highlights, Europe is today a key global player in the 
biofuel production sector. Existing commercial-size plants 
– currently supplying road transport demand – could 
potentially supply about 2.3 million tonnes of SAF per year, 
which corresponds to around 4% of the total EU fossil jet fuel 
demand. Several additional large-scale bio-refineries with 
capacity to supply SAF are planned in the coming years.

Sustainable aviation fuels as
a credible solution

The renewable energy industry is ready to respond to 
potential SAF markets driven by policy actions, and the 
aviation sector should be ready to assume that reasonable 
SAF supply objectives can reduce SAF production costs in the 
mid-term and drive a credible long-term solution to tackle its 
climate effects, as society is demanding.

To be credible as solution, those fuels must be really 
sustainable and that is a clear requirement for the aviation 
sector as a final user. The industry has committed itself to 
their development – through the Air Transport Action Group 
(ATAG), the International Air Transport Association (IATA) 
and the Sustainable Aviation Fuels Users Group (SAFUG)  –  
and also committed to promote only renewable fuels that can 
be checked and certified as truly sustainable.

The revised European RED II has established new 
safeguards to avoid indirect land-use effects driven by 
biofuels production and established incentives to the use of 
wastes and residues as feedstocks. ICAO is also developing 
a sustainability global framework for the use of SAF within 
CORSIA to ensure those unwanted negative effects are not 
driven by the future SAF upscale.

So 2020 brings a unique momentum for the promotion 
of large-scale sustainable aviation fuels use in Europe – 
and in other parts of the world – as a credible air transport 
sector solution in response to the climate change challenge. 
A lack of action at this point could boost other measures 
less popular with the industry, such as environmental taxes. 
While society and regulators might consider these effective 
they would hardly contribute to an effective decarbonisation 
of air transport.  ▪

1  https://www.easa.europa.eu/eaer/
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ENABLING 
GREENER FLIGHTS 
THROUGH 
FOCUSED RESEARCH

The European Green Deal launched by the European 
Commission in December 2019 aims to create the world’s 
first climate-neutral bloc by 2050. This ambitious target calls 
for deep-rooted change across the aviation sector and places 
significantly stronger focus on the environmental impact of 
flying.

Over the past 10 years SESAR has worked to improve air traffic 
management across several key performance areas, including 
the environment. However, as traffic grows, so does the sense 
of urgency to step up these efforts in order to address the 
environmental impact of aviation. There is a clear message 
coming from Europe’s citizens, which the new Commission 
has taken on board, to make the environment a top priority. 

In SESAR, we want to build further on the progress we have 
made so far on the environment so that we can contribute 
to making the European airspace the most efficient and 
environmentally friendly sky to fly in the world. 

Tackling emissions reductions

The starting point is to look at how to reduce emissions, 
taking into account the growth in traffic. Today aviation 
accounts for about 3% of the EU’s total greenhouse gas 
emissions and more than 2% of global emissions. 

There is clearly no one green bullet to addressing emissions. 
In the medium to long term, the biggest reductions in carbon 
emissions will be achieved with the transition to sustainable 
or zero emission aviation fuels. Several bio-based fuels have 
already been certified. However, a lot more needs to be done 
to incentivise investment and uptake of these alternatives. 

Aircraft design, the performance of the aircraft itself and 
fleet composition will also significantly reduce emissions as 
well as mitigate noise even further than today. But again, the 
innovation and manufacturing lifecycle are lengthy so the 
benefits will only materialise further down the line. 

If we look at the short to medium term, market-based 
measures, such as ICAO’s Carbon Offsetting and Reduction 
Scheme for International Aviation (CORSIA) and the EU 
Emissions Trading System, are also helping to address the 
climate impact of aviation.  
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Digital transformation and
the perfect flight 

It is in this shorter timeframe that we believe that SESAR 
is playing an important role, alongside other stakeholders 
in the ATM value chain, by addressing inefficiencies in air 
traffic management. Through our research and innovation 
programme we are seeking to bring about a digital 
transformation in ATM, developing technological solutions 
that can deliver a “perfect flight” in terms of carbon emissions 
reduction and that can create a fully connected airspace.

This requires looking at every phase of the flight and use of 
the airspace, and seeing what technologies can be used to 
eliminate fuel inefficiencies. It also requires synchronised 
data exchange and operations on the ground and in the air to 
ensure maximum impact. 

Much of the focus of the work has been on making taxi-out 
operations more predictable and efficient, reducing  holding 
patterns and vectoring in terminal airspace upon arrival; and 
optimising trajectories through the use of i4D, among other 
technologies. All of which bring fuel savings.

Among recent projects, SESAR research is also targeting 
noise reduction around regional airports with the help of 
satellite navigation. This allows aircraft to follow curved 
approach paths in place of traditional fixed corridors to 
the runway using satellite-based navigational capability 
in the cockpit rather than ground-based navigational aids. 
As a result, aircraft follow more environmentally-friendly 
trajectories and avoid heavily populated areas during flight 
segments close to the airfield. 

To date the SESAR JU has delivered over 60 solutions, 
many of which offer direct and indirect benefits for the 
environment, with more solutions in the pipeline in SESAR 
2020 (see examples in box). With the digital transformation 
and the implementation of these solutions, SESAR is making 
its contribution to the high-level goal of the Single European 
Sky to lower carbon dioxide emissions by reducing fuel 
burn by up to 10%, or between 250 and 500 kg per flight 
by 2035. Reaching this target also depends on the joint 
efforts of stakeholders to tackle other factors that impact 
the environment, such as ensuring a more flexible use of 
the airspace and improvements to the charging schemes to 
encourage the use of greener (shorter) routes. 

The environment-capacity
bucket challenge

Of course, we cannot realistically tackle the environmental 
footprint of ATM without addressing capacity and the 
organisation of the airspace. The capacity crunch since 2018 
has shone a light on the shortcomings of the system as aircraft 
were moved from their optimum trajectory in order to avoid 

congested airspace with a negative impact on environmental 
performance. We have to harness the technologies that are 
available today in such a way as to ensure that the environmental 
performance per flight improves at the same time. 

The results of the Airspace Architecture Study suggest that 
this is possible. While the rationale behind the study was how 
to optimise airspace capacity, it showed that fuel inefficiencies 
could be avoided by combining optimised airspace 
organisation with SESAR Solutions that enable aircraft to 
fly the best trajectory possible. Based on simulations made 
by the Network Manager, it was estimated that in 2035 the 
implementation of SESAR solutions combined with the new 
architecture proposed by the study would enable CO2 savings 
of between 240 Kg and 450 Kg on average per flight.

Accelerating the transition to
greener aviation

Considering the urgency of the situation, we need to look at 
how we can accelerate the digital transformation in order to 
support a swift transition to greener aviation. Large-scale 
demonstrators will be key to bridging the industrialisation 
gap, bringing these innovations to scale and encouraging rapid 
implementation by industry. These will focus on solutions 
enabling “perfect flights” from an emissions perspective, 
eliminating unnecessary ATC interventions that would result 
in a degradation of the optimum trajectory and generate 
extra emissions. The demonstrators would also facilitate 

The perfect flight 

A perfect flight is composed of several
innovative procedures, including:

 Continuous climb and descent operations, which are 
already implemented at several European airports

 Free routing in the cruise phase of flight, to be 
operational Europe-wide by 2025

	Optimised extended arrival management, 
eliminating unnecessary holding, fuel burn and 
emissions with planned implementation across 
Europe by 2025

 Steeper approaches for landing, helping to reduce 
noise levels around airports between now and 2030

En-route

Departure

Free routing

Continuous  climb operations

Extended arrival 
management

Continuous descent operations

Steeper approaches

Arrival
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the integration of the next generation of aircraft that will be 
cleaner and quieter. It is estimated that a digital European sky 
could save 28 million tonnes of CO2 per year, which is roughly 
equivalent to the CO2 produced by 3.2 million people or the 
population in the metropolitan area of a city like Madrid.

SESAR-related solutions delivering
environmental benefits

Already delivered

Point Merge

This refers to optimised route design that avoids the need for 
vectoring for aircraft arriving at Europe’s airports. By designing 
standard sequencing legs ahead of the final approach point, 
aircraft can be guided along shorter or longer distances in 
order to reach a single entry point. Terminal area controllers 
can start to sequence arrivals at an earlier stage and pilots 
receive fewer interventions so can fly a more efficient approach 
path down to the runway. The solution is implemented in 
Germany, Hungary and Ireland and planned in Italy, Latvia 
and Portugal. Since the procedure was introduced in Dublin 
airspace, average fuel burn for aircraft arrivals has fallen 4% 
(from 668.5 kg to 540.0 kg), and average track distance flown 
has dropped by 17% (from 67 nm to 55.7 nm).

Continuous descent operations

A smooth descent down to the runway threshold rather 
than a conventional stepped approach helps to reduce noise 
and fuel consumption. First introduced in low and medium 
traffic density environments, CDO is increasingly available 
at high-density airports. An ECAC-wide study estimates 
potential savings from optimising continuous climb and 
descent operations are 340,000 tonnes fuel/year, equivalent 
to 1.1 million tonnes of carbon dioxide. This solution is 
implemented in Austria, Germany, France, Hungary and 
Ireland and planned in Italy, Lithuania, Latvia and Portugal.

Extended arrival management (E-AMAN) 

Sequencing arrival traffic by extending the AMAN 
horizon further upstream from the airport, including into 
neighbouring airspace, enables pilots to adjust aircraft speed 
along the descent thereby reducing the need for holding and 
reducing fuel consumption. Since its introduction at London 
Heathrow in 2014, NATS has recorded a reduction of up to 
one minute in holding times for those aircraft given speed 
instructions by controllers. This equates to annual savings 
of 15,000 tonnes of carbon dioxide, 4,700 tonnes of fuel and 
a reduction in noise for communities beneath the holding 
stacks. Further savings are now also available at London 
Gatwick where extended arrival management across borders 
(XMAN) came into operation in December 2019. The expected 
benefit is 30 kg of fuel saved for each aircraft, equating to 
94.5 kg of carbon dioxide per flight with 15-20 aircraft  
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Extended arrival 
management

Continuous descent operations

Steeper approaches

Arrival
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expected to participate every day. The solution has also been 
implemented in Madrid, Paris Charles de Gaulle, Frankfurt 
and Copenhagen, and is among the solutions planned for 
Europe-wide synchronised deployment.

xStream demonstration

A large-scale demonstration involving controllers at 
four major airports tested enhanced arrival management 
solutions in shadow mode in 2019 using multiple cross-
border exchanges. The xStream cross-border trials at 
Frankfurt, London, Paris and Zurich involved arrival 
management information sharing with surrounding upper 
area centres including MUAC, Reims, Paris, Swanwick, 
Prestwick, Shannon, Karlsruhe, Zurich, Geneva and Milan. 
This innovative cross-border arrival management solution, 
which has gone into operation at Gatwick Airport by NATS 
and partners across Europe, has demonstrated multiple 
benefits, including a saving in fuel and CO2 emissions, as well 
as reduced holding times. NATS estimates that absorbing 
delay before aircraft reach the airport will save more than 
26,000 minutes every year in airborne low-level holding, in 
turn saving the airlines around 1,200 tonnes of fuel, reducing 
CO2 emissions by 3,800 tonnes, and helping to reduce noise 
for local communities. DSNA has also reported similar fuel 
savings during its flight trials at Paris Orly.

Free Route airspace 

Free routing allows airspace users to plan a route along 
segments of the great circle, which connect any combination 
of published waypoints and is due to become available 
above 31,000 feet from 2022 under European regulations. 
Free routing is already available in a number of low to 
medium complexity environments following validation 
work completed by SESAR and is now being rolled out in 
high complexity cross-border environments. This enlarged 
Free Route Airspace leads to fuel efficiency by reducing the 
distances flown. A EUROCONTROL study estimates airlines 
could save 3,000 tonnes of fuel a day once the concept is 
universally adopted by January 2022.  

In the pipeline

Wake turbulence separation optimisation (PJ.02-01)

Optimisations of wake separations between aircraft during 
final approaches and delivering aircraft at threshold more 
closely spaced than in legacy operations enable a reduction 
of flying time and thus of fuel (and emissions).

Enhanced arrival procedures (PJ.02-02)
This candidate solution seeks to reduce delays in the terminal 
manoeuvring area (TMA), as well the average ground 
departure delay per flight, which also reduces fuel burn.

Traffic optimisation on single and multiple runway
airports (PJ.02-08)

This candidate solution enables efficient operations through 
early planning to support predictability, continuous descent 
and enhanced runway throughput operations. Since 
this concept increases predictability and punctuality in 
particular, fuel efficiency benefits are possible thanks to a 
reduction in arrival and departure delay; taxi-time; and of 
the average flight duration.

Minimum-pair separations based on Required
Surveillance Performance (PJ.02-03)

Fuel savings are achieved thanks to a reduction in arrival and 
departure delay, taxi-time, and average flight duration.

High productivity controller team organisation
(PJ.10-01a)

Fuel burn is reduced due to the use of one controller to 
manage constraints at sector boundaries thereby avoiding 
unnecessary climb, for example, in en-route (medium to 
high complexity) and extended TMA (high complexity).  

Enhanced rotorcraft operations in the TMA (PJ.01-06)

This candidate solution sees a decrease in fuel consumption 
by reducing the length of the approaches in the TMA.  ▪
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Waypoints

Moving from a fixed route to a free route network offers 
airspace users the opportunity to fly more direct routes and 
leads to more predictable traffic flow. A EUROCONTROL 
study estimates airlines could save 3,000 tonnes of fuel a 
day once free route airspace is universally adopted under 
implementing rule 716/2014, the European regulation which 
comes into force in January 2022. In addition to providing 
substantial savings in flight time and emissions, free route 
airspace brings airspace management closer to the longer-
term goal of supporting trajectory-based operations.

Maastricht Upper Area Control Centre (MUAC) moved a step 
nearer to this goal when it expanded night-time and weekend 
free route operations to H24 in December 2019. MUAC is one 
of six air navigation service providers (ANSPs) that make up 
Functional Airspace Block Europe Central (FABEC) which 
controls about 5.8 million flights a year - 55% of Europe’s total 
traffic. Air traffic controllers at MUAC manage flights over 
the countries of Belgium, Luxembourg, the Netherlands and 
north-west Germany above Flight Level 245 (FL245), and in 
the vicinity of five major hub airports. “We gained experience 
through three phases of implementation,” explains MUAC Free 
Route Airspace (FRA) Manager, Andreas Henn. “This was not 

a big bang, we worked with stakeholders over many years.” Henn 
says this was fundamental to the smooth transition.

MUAC took the bold decision to remove a significant portion 
of the fixed upper route network in December 2019, allowing 
the airlines to file flight plans according to free route airspace 
procedures. This allows airspace users to plan a route between 
defined entry and exit points without reference to the route 
network but still subject to air traffic control. This results in 
more predictable traffic flows since the planned route in a 
free route airspace better reflects the actual trajectory. This 
can differ from the filed flight plan because often aircraft use 
direct routes given by MUAC controllers for tactical reasons. 
This is already saving 49,000 tonnes of fuel and reducing 
CO2 emissions in MUAC airspace by 163,000 tonnes  annually 
(2019). “The flight planning process is quite complex though,” 
explains Henn. “You need powerful flight planning software 
to prepare efficient flight plans.” This function is carried out 
by Computer Flight-Plan Service Providers (CFSPs) such 
as Jeppesen, Sabre and Lufthansa Systems (LIDO). These 
companies prepare over 90% of filed flight plans in Europe’s 
core airspace. Preparatory work with the airlines and CFSPs 
began two years previously and is still ongoing.  

Innovation 5757

EUROPE’S BUSIEST AIRSPACE
GEARS UP TO MEET 
2022 FREE ROUTE 
AIRSPACE DEADLINE

Introducing free route airspace in dense traffic areas demands careful planning 
and phased implementation
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Despite MUAC’s phased implementation programme, Henn 
says not all flight plans follow the shortest route, with many 
factors influencing airline route selection. In the first system 
of its kind, MUAC has developed a prototype which relies on 
big data analytics to analyse flight planning efficiency. “We 
are developing algorithms which help us to identify less efficient 
flight plans. We compare flight plans to similar traffic flows on 
the same day and single out the outliers with significantly above-
average route extension in order to share this with the airlines.” 
Starting on a case-by-case basis, the process will become 
more automated, and should be widely available from 2020. 
“We are highlighting the outliers, rather than criticising the 
route length,” explains Henn. Despite these outliers, MUAC 
estimates more accurate flight planning can contribute up 
to 2% capacity savings as a result of more predictable traffic 
demand and sector flight occupancy.

Some airspace is especially challenging, such as the busy 
sectors over Belgium. Here, there are fewer flight plan options 
available to airlines and fixed connecting or transition routes 
are used to transfer between adjacent centres. Transition 
routes also feed the airport arrival and departure streams to 
and from lower airspace, sometimes extending over 100km. 
This distance is required due to complex airspace structures 
and system or procedural requirements of the lower airspace. 
Military airspace restrictions add to the complexity, with 
a very dynamic airspace sharing process between civil and 
military airspace users. It is then down to the CFSP planning 
process to take advantage of more direct routes when military 
airspace is released for civil use. Instead of air traffic control 
informing the airlines about the unavailability of certain 
routes due to planned military activity, the airlines now have 
to consider the volume of each restricted airspace in order to 
plan the most optimum free route option.

Another issue limiting faster roll-out of free route airspace 
is legacy ground infrastructure which will be upgraded with 
new generation flight data processing capability. Centres in 
Switzerland and Germany will benefit from technological 
upgrades in the next two to three years, and over the next five 
years in France. In the meantime, the hybrid route structure 
will remain in place to ensure safe transition between flight 
information regions.

Next steps

Following Maastricht’s lead, other FABEC ANSPs are 
introducing free route airspace to support more efficient 
flight profiles. Marie-Christine Ouillade is coordinating a 
FABEC-wide programme to implement free route airspace in 
every State from December 2021, ready to meet the European 
deadline. “We manage a high volume of traffic in the core area 
so we are implementing small cells to start with,” says Marie-
Christine Ouillade. “We intend to maintain capacity while 
balancing this with the freedom that free route airspace can 

offer.” The individual “cells” are designed to connect together 
to support free route airspace at a national level. “The idea 
is to create one big cell in the centre of Europe once we have 
established the small cells.” The programme is supported by 
a series of expert workshops involving airlines, ANSPs and 
flight plan service providers, most recently meeting in Paris 
on 12 February 2020.

Switzerland is already preparing a single FRA cell, covering 
both centres at Geneva and Zurich. A technological upgrade 
by skyguide will introduce new flight data processing 
capability in 2020, enabling the ANSP to support free routes 
from December 2021.

France presents a more complex picture. Centre upgrades at 
Brest and Bordeaux will support free route planning across 
western France, with a small area under Paris control, from 
December 2021. The two free route cells will eventually 
connect to provide a single cell covering this part of the 
country. Two remaining area control centres at Reims and 
Marseille are due upgrade in 2022-2023, which will support 
the creation of a third cell in France, managing eastern and 
southern airspace a year after Europe’s implementing rule 
comes into effect.

Germany is also taking a step-by-step approach. Germany’s 
ANSP DFS started with a single FRA cell at Karlsruhe Upper 
Area Control centre offering FRA on a H24 basis above FL285 
in less complex north-eastern sectors in March 2018. This 
enables airlines to file more direct routes from London, Paris 
and Amsterdam to destinations in Turkey and the Middle 
East. DFS also introduced FRA at night (between 22.30-
04.00) above FL245 in the upper area centres of Bremen 
and Munich, which will eventually become additional FRA 
cells. These centres connect with a high volume of vertical 
movements, supporting arrival and departure flows to and 
from major airports such as Frankfurt, Munich and Zurich, 
contributing to airspace complexity in southern Germany.

Karlsruhe benefitted from implementation of new 
flight data processing capability in the months ahead of 
implementing FRA, and the same iTEC Centre Automation 
System (iCAS) software is being installed at other centres 
across Germany from 2021. DFS is also hosting workshops 
involving stakeholders including airlines and CFSPs to 
ensure pre-validation activity is carried out ahead of FRA 
implementation in December 2021.

“The FABEC programme will do away with the fixed route network 
in the airspace above FL195 in France and Switzerland and put in 
service FRA above FL245 in Maastricht and Germany,” explains 
Ouillade. “It represents a major change which will impact at 
least 50% of flight plans in December 2021.” It coincides with 
the introduction of FRA in the western part of the UK in the 
first measure by NATS to move away from fixed routes. By 
removing the airways, airlines are encouraged to file direct 
routes and to take advantage of improved horizontal flight 
efficiency optimised flights in line with their business needs. 
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A SESAR simulation project carried out in 2018 
demonstrated the feasibility of FRA in high and very high-
complexity environments and strengthened support for 
FRA implementation by FABEC ANSPs. The research 
showed savings of 1-2% in the distance flown, reducing fuel 
consumption and emissions. It also demonstrated increased 
flexibility for airspace users, for example by selecting routes 
which avoid crowded airspace and reduce congestion. 
The results also provided insight into future airspace re-
organisation in the absence of a fixed route network.

“December 2021 represents a major change, but by making the 
switch together it will be less complex” says Ouillade. 

In the longer term, implementation of national FRA paves 
the way to extend free routes beyond the border, with the 
first cross-border applications already in operation in south 
eastern Europe. Starting in low density airspace, Maastricht 
and Karlsruhe began offering cross-border FRA with Danish-
Swedish airspace in April 2019, and plan to extend these 
operations in the future. 

Maastricht is following the free route airspace projects of 
its western neighbour UK NATS, as well as Karlsruhe to the 
east, and looking at next development steps for cross-border 
FRA which would further improve network efficiency and 
significantly reduce environmental impact. The biggest 
losses of flight efficiency are a result of inefficient interfaces 
between ATC centres.

To unlock the full environmental saving benefits, aircraft 
need to access free routes along the full length of their flight 
path. By introducing a stepped and gradual implementation, 
ANSPs ensure free route airspace is implemented on the basis 
of a common concept of operations. The next developments 
will demonstrate the extent to which this can optimise 
operations and reduce the environmental impact in Europe’s 
busiest airspace.  ▪
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XMAN
CROSS-BORDER 
COLLABORATION
IS REDUCING EMISSIONS 
AT EUROPE’S 
MAJOR AIRPORTS 
 
Europe’s busiest airports are saving airlines millions 
in fuel and reducing emissions as a result of Extended 
Cross-Border Arrival Management (XMAN)
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Sequencing aircraft arrivals is the role of the approach 
controller, tasked with providing a stable stream of traffic 
to match runway capacity. By extending the arrival horizon 
beyond the terminal area, en route controllers can also play 
a part in this process, creating opportunities for further 
efficiencies where the primary objective to minimise the 
number of aircraft in holding patterns at congested airports to 
reduce fuel burn, carbon emissions, aircraft noise and costs.

Amsterdam Schiphol became one of the first airports to 
benefit from the procedure in 2012 when controllers began 
working with the EUROCONTROL's Maastricht Upper Area 
Control Centre (MUAC) to relay speed instructions to aircraft 
from the north and east when starting their descent into 
Amsterdam. This ‘Basic’ Arrival Management (AMAN) 
procedure involves just one upper area control centre up to 
180 km from the airport. Subsequently several airports have 
introduced more advanced XMAN operations which require 
collaboration between multiple upper area and approach 
control centres and rely on open exchange of information 
between partners.

Deployment accelerated since the European Commission 
adopted Implementing Rule 716/2014 which mandates 24 
airports to deploy XMAN procedures by January 2024. Posting 
among the biggest environmental gains, London Heathrow 
has reduced holding times by one minute for inbound aircraft 
since XMAN was introduced in 2015. This equates to annual 
savings of 15,000 tonnes of carbon dioxide (CO2), 4,700 
tonnes of fuel, or EUR4 million (based on 2014 fuel figures), 
as well as a reduction in noise for communities beneath the 
holding stacks. This first multiple cross-border arrival service 
involves air navigation service providers (ANSPs) from UK-
Ireland Functional Airspace Block (FAB) and FAB Europe 
Central (FABEC).

The procedure has also been operating at Zurich since 2017, 
where more than 75% of inbound traffic can benefit from 
XMAN actions involving en-route controllers at Reims, 
Munich and Langen; and London Gatwick (since December 
2019) where potential savings are estimated at 26,000 
minutes per year in airborne low-level holding, saving airlines 
about 1,200 tonnes of fuel and reducing CO2 emissions by 
3,800 tonnes according to NATS.  
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Expanding XMAN
Among airports planning to implement XMAN in 2020, 
Paris CDG and Frankfurt will conduct trial operations with 
neighbouring upper area control centres to extend their 
operational network of cross-border arrival management 
procedures. Paris anticipates fuel savings of 30kg per flight, 
which equates to 90kg of CO2, with flights receiving speed 
instructions about 250 nautical miles from the airport. 
Amsterdam also plans to apply XMAN to arrivals from the 
south during 2020 or 2021, and this will be supported by 
controllers at Reims, MUAC and Brussels. 

“We have yet to see the impact that XMAN operations for multiple 
airports will have on upper area control centres,” says Taverniers. 
“The aim of XMAN is to involve several centres in one flow of 
traffic, but this will depend upon the workload of the controllers. 
One crucial element is that XMAN is based on best effort.”  
MUAC achieves a high rate of approximately 90% of XMAN 
speed reductions, on average, a number which is increasing. 
“Our controllers are aware of the positive effect XMAN can have 
on the environment.” 

Anticipating the expansion of XMAN, SESAR partners carried 
out a very large-scale demonstration looking at four major 
airports located in the Functional Airspace Block Europe 
Central (FABEC) and UK airspace over several months in 
2019. The xStream cross-border trials for enhanced arrival 
management were conducted in live operations for Frankfurt, 
London, Paris and Zurich and involved arrival management 
information sharing with surrounding upper area centres 
including MUAC, Reims, Paris, Swanwick, Prestwick, 
Shannon, Karlsruhe, Zurich, Geneva and Milan. 

Participants also performed shadow-mode trials for the 
XMAN portal, a new collaborative tool to share information 
in real-time about extended arrival management and agree 
on XMAN scenarios. 

In order to explore wider adoption of XMAN procedures, a 
SESAR simulation led by French ANSP DSNA was conducted 
using EUROCONTROL’s real-time simulator at Brétigny few 
years ago. Controllers from Karlsruhe, MUAC, Reims and 
Zurich operated a generic upper area centre for eight airports. 
The results after three weeks’ simulation determined con-
trollers have enough capacity to handle up to seven XMAN 
actions per 20 minutes. “When the level rises above this, a 
strategy management needs to be in place to maintain network 
performance,” says Taverniers. XMAN actions may stop dur-
ing periods of bad weather, heavy traffic or military activity, 
and a coordinated response will help to minimise the impact. 
“Instead of taking measures in isolation, hence potentially dete-
riorating the XMAN service for several flows, we might all focus 
to continue XMAN Amsterdam and XMAN Paris for example but 
suspend XMAN London Heathrow for a certain period of time.” 
This information is shared using the XMAN portal and calls 
for close collaboration between the different facilities. “It 
shows the centres working together: Approach, local area control 
centres (ACCs) and en route control centres. It’s a good example of 
cooperation.”

How does XMAN work?
One of the main objectives of the European Commission’s 
Single European Sky (SES) initiative is to reduce costs for 
airspace users while maintaining safe and efficient operations 
and reducing the impact on the environment. Fuel accounts 
for a high percentage of airline costs and XMAN can cut the 
time aircraft spend in the fuel-intensive orbital holding phase 
of flight by reducing speed in the more fuel-efficient cruising 
phase of flight. The XMAN procedure takes the airport 
arrival sequence and shares this information with adjacent 
participating upper area control centres. This enables en 
route controllers in neighbouring centres to slow aircraft 
down sooner, up to 350 nautical miles from the airport. 
Previously this action was only possible in terminal airspace, 
within 100 nautical miles or less. Depending upon workload, 
en route controllers are free to decide whether to act on the 
XMAN information before issuing instructions to pilots.

Vincent Taverniers, MUAC XMAN Operational Coordinator 
explains: “The idea is not to extend the flight path or descend and 
lose time in lower airspace, but rather to absorb delay by a slight 
reduction in speed en route. MUAC achieves up to between 60-90 
seconds depending upon aircraft type and traffic flow.” On top 
of the speed reduction en route, the aircraft can also follow 
a slower descent profile by converting from Mach number to 
knots based on the speed reduction from top of descent.

A key aspect of XMAN is the way information is shared 
between centres. XMAN relies on commercial-off-the-shelf 
hardware and software to deliver XML (Extensible Markup 
Language) messages for easy conversion to other formats. 
Importantly, it uses Service Oriented Architecture and is 
designed to operate over a virtualised web service platform. 
This System Wide Information Management (SWIM)-enabled 
system uses open standards in the European operational 
environment. As a result, the same arrival management 
information is shared electronically between participating 
centres irrespective of human machine interface variations. 
It can also be adapted to display individual XMAN activity 
requests directly to controllers on the radar display labels.

SWIM extends the capabilities currently available with On 
Line Data Interchange (OLDI) message protocols by the use of 
web services. OLDI supports point-to-point communication, 
whereas SWIM allows distribution of information to all 
necessary stakeholders and coordination of actions with 
several centres upstream. Shared access to arrival messages 
becomes more important with the increase in number of 
participating centres. For example Zurich shares arrival 
information on three-quarters of inbound flights with 
Munich, Langen and Reims upper area control centres; while 
London Heathrow arrival messages are shared with Shannon, 
Reims, MUAC and Prestwick. 
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Common action
As MUAC airspace sits above or very close to Europe’s busiest 
airports, the centre’s controllers are due to provide XMAN 
actions for more than half the airports included under the 
implementing rule. Neighbouring Karlsruhe handles a 
similarly large percentage. As a result, the two centres will 
need to have a management strategy in place to prevent 
isolated degradation of XMAN. “Airlines play an active part in 
the process too,” says Taverniers. “Pilots need to understand the 
reason behind a speed instruction and the environmental benefits. 
It is up to the airlines, not the controller, to explain the procedure.”

MUAC benefits from already being equipped with Controller 
Pilot Data Link Communications (CPDLC) technology which 
enables controllers to uplink speed constraints directly to the 
cockpit instead of messaging via radio transmission. Data 
link reduces controller workload and frees up congested 
voice channels for essential communication. This technology 
is due deployment Europe-wide over the next five years, with 
system upgrades also adding the capability to include XMAN 
actions in the radar label, as at MUAC. When combined with 
cooperation between multiple ANSPs networks stand to 
benefit from more efficient travel and reduced environmental 
impact.  ▪
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of Air Traffic Control and C3 Communications, when 
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Jan-Dec 2019 Route charges in M€

Ryanair 696,6

easyJet 451,4

Lufthansa 380,8

British Airways 318,9

Turkish Airlines 293,8

Air France 272,8

Emirates 223,7

TUI Group 210,2

Norwegian Group 197,8

Qatar Airways 190,8

Jan-Dec 2019 Route charges in M€

France 1317,2

Germany 961,4

Italy 774,1

United Kingdom 736,6

Continental Spain 699,5

Turkey 397,3

Austria 225,9

Poland 201,9

Sweden 191,5

Netherlands 190,6

TOP 10 AIRLINES TOP 10 CHARGING ZONES

DATA

Source: CRCO
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FULL YEAR 2019 CHANGES vs. 2018

Total network traffic (million)

Average per day and change

11.11 million

30,427

 
0.9% 

CO2 generated (million tonnes)4 210 2.7%

En-route charges3 €7.9 billion 2.66%

Average delay on arrival (all causes, per flight)

Av. arrival punctuality (all causes)2

Av. ATFM delay (en-route) per flight

Av. ATFM delay (airport) per flight

Av. ATFM delay (total) per flight

(rounded figures) 

12.2mins

77.4%

1.57mins

0.60mins

2.18mins

11.6%
1.8%

9.0%
0.8%

6.5%

Comparatives relate to the same period in 2018

ENVIRONMENT

Number of flights in EUROCONTROL network (41 Member States plus Israel and Morocco, the two Comprehensive Agreement States)
Proportion of flights arriving no more than 15 minutes late, as reported by airlines; changes in percentage points 

Route charges billed by CRCO for all EUROCONTROL Member States, except Ukraine, Israel & Morocco
CO2 generated for the entire flight for all flights departing EUROCONTROL Member States, except Ukraine

1

2

3

4

CHARGES

FLIGHTS1

DELAYS
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Top 5 airports 
per market 
segment
Total Arrivals & Departures 
in 2019
(% growth on 2018)

1 Helicopter flights were removed for this ranking and out of area airports include only European flights

1 0.4%London Heathrow  453,000

2 Frankfurt 439,000 0.3%

3 Paris CDG 388,000 2.8%

4 Amsterdam 361,000 1.1%

5 Munich 339,000 0.7%

1 -7.0%Paris Le Bourget  47,000

2 Nice 32,000 -5.3%

3 Geneva 30,000 -6.3%

4 Farnborough 28,000 4.5%

5 London Luton 26,000 -4.1%

Business aviation

Traditional scheduled

1 0.9%Leipzig  47,000 

2 Paris CDG 33,000 2.3%

3 Cologne Bonn 30,000 6.7%

4 East Midlands 27,000 3.4%

5 Liege 26,000 -0.4%

All-cargo

1 20.8%Antalya 69,000

2 Sharm El Sheikh 21,000 44.0%

3 Hurghada 19,000 29.1%

4 Kiev Borispol 19,000 34.0%

5 Tel Aviv Ben Gurion 14,000 17.8%

Charter1

1 2.7%Barcelona 230,000

2 London Gatwick 190,000 -1.1%

3 London Stansted 166,000 -0.9%

4 Istanbul Gokcen 140,000 3.6%

5 Manchester 137,000 3.7%

Low-cost
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MAIN CHANGES IN EUROPEAN
FLIGHTS IN 2019 (TOP 20)
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AIRPORT ATFM DELAYS
Top 10 delay locations 2019
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* For more information on the different types of delay in this graph, please refer to the CODA Digest 
 https://www.eurocontrol.int/publication/all-causes-delay-and-cancellations-air-transport-europe-2018
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Major European Airline First to Use Iris
The Iris programme, led by ESA and Inmarsat, brings powerful benefits to European aviation by enabling 
high-bandwidth, cost-effective satellite-based data link communications over Europe. Now, after 
accomplishing key Iris milestones, a major European airline will be the first to use the Iris satellite datalink 
to communicate with air traffic management, optimise flight paths, save fuel and reduce emissions.  
 
Delivering Unprecedented Environmental Benefits for Europe 
SESAR Joint Undertaking estimates that 5 to 10% of CO2 emissions generated by flights are avoidable due to 
outdated aviation infrastructure, which generates unnecessarily long trajectories and congestion in the air. 

So where does Iris fit in? Simply put, ATM modernisation cannot be implemented without an efficient data-
link service like Iris to share data to and from the aircraft. This is critical to achieving the promised benefits 
of reduction in delays and more efficient air navigation. Perhaps best of all, use of Iris technology reduces 
fuel burn and emissions, lessening aviation’s impact on the environment. That’s the power of satellites. And 
it’s here now, the first technology of its kind, in use today.  

Delivery of Service Underway with major European ANSPs 
In 2019, we delivered on the Iris programme’s many promises, including commencing the 
Implementation Phase and conducting successful commercial flight trials. Major European ANSPs are part 
of the Iris programme, most recently joined by Romanian Air Traffic Services Administration (ROMATSA). 
And now 2020 is shaping up to be an even bigger success with more ANSPs on the way.

Advancing the European Green Deal
With Europe’s skies growing more congested all the time, Iris is a vital component in advancing the 
European Green Deal, Europe’s effort to make its airspace the most environmentally friendly in the world. 
Making Europe climate-neutral and protecting our environment will benefit passengers, the planet and the 
economy. 

A Breakthrough in Satellite Technology
ESA and Inmarsat are proud to offer this unique technology to transform Air Traffic Management and 
deliver the benefits of the digital age. The congested skies over Europe will be the first to benefit from Iris, 
with a global rollout coming over the next decade. Iris will provide the vital bandwidth to reduce air traffic 
delays, emissions, and open up the skies. And most importantly, Iris will reduce aviation’s carbon footprint 
– creating a better world for all of us, for generations to come. 

To keep up to date with the latest on the Iris programme,  visit www.inmarsataviation.com/iris

Inmarsat Skyway Advertorial 2-10-2020-final.indd   1Inmarsat Skyway Advertorial 2-10-2020-final.indd   1 2/10/2020   8:10:51 AM2/10/2020   8:10:51 AM
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NEWS
FROM THE AVIATION NETWORK

 
5 February 2020 

SKEYES DOUBLES AVAILABLE 
SPACE FOR WIND TURBINES 

Belgian’s air navigation service provider skeyes plans to 
double available space around its radio beacons for the 
erection of wind farms, thus enabling the industry to 
build more wind turbines while still ensuring air traffic 
safety and efficiency. The ANSP has developed a new 
way of measuring wind-turbine disturbance to sensitive 
ground-based navigational aid beacons which will 
allow for more installations of wind farms. 

 
5 February 2020  

NATS PRESTWICK CELEBRATES TEN 
YEARS OF SUCCESSFUL OPERATIONS  

The opening of the Centre in 2010 completed NATS’ 
transition from four centres (Swanwick, West Drayton, 
Manchester and Prestwick) to two, Swanwick and 
Prestwick.  NATS Prestwick now handles 80% of North 
Atlantic air traffic, as well as traffic over Scotland, 
Northern Ireland and northern England.  Controllers 
at Prestwick manage around 3,400 flights every day, 
totalling around one million flights per year, with peaks 
of well over 4,000 during the busy summer months.  

 
4 February 2020

UK AVIATION COMMITS TO NET 
ZERO EMISSIONS BY 2050
 
Members of the UK Sustainable Aviation coalition have 
united behind a commitment to achieve net zero carbon 
emissions by 2050. The new “Decarbonisation Road-
Map: A path to Net Zero” published on 4 February sets 
out exactly where reductions can come from, including 
through smarter flight operations, new aircraft and 
engine technology, modernising UK airspace, the use 
of sustainable aviation fuels, and high-quality market-
based policy measures.  

 
4 February 2020  

SESAR JU LAUNCHES CALL 
FOR VERY LARGE SCALE 
DEMONSTRATION PROGRAMMES
 
SESAR Joint Undertaking has launched an open 
call for very large scale demonstration projects 
within the framework of the SESAR 2020 research 
and innovation programme. The call covers a wide 
range of topics aimed at boosting the performance 
of aviation in Europe, with a focus on sustainability, 
capacity and urban air mobility. A total of EUR 19.5 
million is earmarked for the research from the 
EU’s Horizon 2020 budget. The call is for project 
proposals addressing four specific topics: optimised 
use of airspace; integrated trajectory management; 
U-space capabilities and services to enable urban 
air mobility; environmental sustainability. The 
deadline for submissions is 29 April 2020.
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News from the Aviation Network

 
26 January 2020 
 
BELGIAN ANSP SKEYES CREATES 
NATIONAL UTM COMPANY – PLANS 
FUTURE PRIVATE PARTNERSHIPS 

On 24 January, skeyes created a subsidiary in which it 
will pool all its drone-related activities. In this way the 
company has taken another step forward in its strategy 
for drones and wants to remain a prominent service 
provider in an emerging sector.

 
25 January 2020 
 
NEW BOEING 777X COMPLETES 
SUCCESSFUL FIRST FLIGHT  

The new Boeing 777X airliner took to the skies on 
25 January for a three-hour 51 minute flight over 
Washington State, entering the next phase of its 
rigorous test programme. Boeing expects to deliver the 
first 777X in 2021.  

 
27 January 2020  

MUNICH AIRPORT RECOGNISED FOR 
REDUCING ITS CO2 EMISSIONS 

The international climate protection organisation 
CDP (Carbon Disclosure Project) has recognised 
Munich Airport for its climate protection efforts.  
For the third consecutive year, Munich airport 
has achieved "Leadership Level" and earned an 
"A" rating in the Climate Change Category.

 
4 February 2020 

NEW ARRIVAL PROCEDURE SIMULATION 
VALIDATES SRAP CONCEPT 

In a recent simulation, EUROCONTROL and ENAV 
validated the Secondary Runway Aiming Point 
(SRAP) concept using the Milan Malpensa Airport 
environment.  The simulation resulted in an increase 
of up to 5% in runway throughput, reducing total daily 
taxi time by around 40 minutes.  That means lower 
fuel consumption and emissions, an annual saving of 
around 150 tonnes of fuel burn, and around 450 tonnes 
of carbon dioxide (CO2) emissions, as well as noise 
reduction. 

 
31 January 2020  

TOULOUSE AIRPORT, DSNA AND 
EUROCONTROL TEAM UP TO 
TEST INTEGRATION OF DRONES 
INTO AIRPORT TRAFFIC  

EUROCONTROL, DSNA (the French air navigation 
service provider) and Toulouse-Blagnac Airport joined 
forces to validate the safety aspects associated with 
using drones to inspect the airport manoeuvring 
area with one runway remaining active.  Tests were 
successful, making this a pioneering effort that paves 
the way for the future safe integration of drones into 
airport operations, which has the potential to bring 
important efficiency improvements.  

 
28 January 2020 

NORWAY ENHANCES SAFETY 
BETWEEN MILITARY AND CIVIL 
AVIATION THROUGH EUROAT
 
Norway has become the 19th State to implement 
EUROAT, EUROCONTROL’s Specifications for 
harmonised Rules for Operational Air Traffic (OAT) 
under Instrument Flight Rules in ECAC’s controlled 
airspace. The EUROAT specification is an important 
safety facilitator for military and civil flights. 

 
27 January 2020  

AÉROPORTS CÔTE D’AZUR 10-YEAR PLAN 
TO END GREENHOUSE GAS EMISSIONS 
 
France’s first 100% carbon-neutral airport group has 
revealed its programme to emit zero greenhouse gases, 
without any compensation, 20 years earlier than was 
previously announced.  It also intends to show the way 
forward to the entire aeronautical sector, by proposing 
concrete measures to limit the impact of air transport 
on the environment.
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News from the Aviation Network

 
24 January 2020 
 
IMOTHEP: INVESTIGATING THE POTENTIAL 
OF HYBRID ELECTRIC PROPULSION TO 
HELP AVIATION GO CARBON-NEUTRAL  

The IMOTHEP project is an ambitious research project 
funded under Horizon 2020, with 33 key aviation 
industry and research stakeholders working together to 
investigate the potential of hybrid electric propulsion to 
help aviation go carbon-neutral, with EUROCONTROL 
bringing to the table its unique ATM modelling and 
simulation expertise. 

 
24 January 2020 
 
LOT POLISH AIRLINES PARENT 
AGREES TO BUY CONDOR  

The owner of LOT Polish Airlines has agreed to 
purchase former Thomas Cook Group subsidiary 
Condor. “Together we will serve twice as many 
passengers, thus forming one of the largest aviation 
groups and the leading leisure airline group in Europe”, 
says Condor chief executive Ralf Teckentrup.

 
24 January 2020 
 
ROME AIRPORT TESTS PIONEERING 
ECO-FRIENDLY TARMAC 
 
Rome Fiumicino airport is testing a pioneering tarmac 
developed by an Italian company, made of a material 
that has twice the lifespan of traditional asphalt and is 
better for the environment as it uses a waste plastic. 

 
20 January 2020 
 
EUROPEAN PLAN FOR AVIATION 
SAFETY 2020-2040 PUBLISHED 
 
EASA published the ninth edition of the European Plan 
for Aviation Safety which emphasises the importance 
of identifying and mitigating risks at European 
level and worldwide, while at the same time taking 
account of changing societal demands in areas such as 
innovation, security, capacity and environment.  

 
17 January 2020 
 
INDRA TO CHAIR EUROCAE WORKING 
GROUP DEVELOPING STANDARDS 
FOR COUNTER DRONE SYSTEMS 
 
Indra has been appointed chair of the new EUROCAE 
working group tasked with developing standards that 
will support the safe and harmonised implementation 
of anti-drone systems in airports and other 
environments.  

 
10 January 2020 
 
REAL SAFETY AND CAPACITY GAINS 
AT HEATHROW FROM ARTIFICIAL 
INTELLIGENCE INITIATIVES 

The introduction of an artificial intelligence (AI)-
based airfield monitoring system, via the NATS Digital 
Tower Laboratory, at London/Heathrow could help the 
airport reclaim up to 20% of lost capacity caused by 
low cloud and reduced visibility. 

 
10 January 2020 
 
EUROCONTROL NOW USES 
ACTUAL ROUTE FLOWN WHEN 
CALCULATING ROUTE CHARGES 

From 1  January 2020, EUROCONTROL began 
using the actual route flown as recorded by the 
EUROCONTROL Network Manager to establish the 
distance factor used for the calculation of route 
charges. This is in contrast to the previous practice, 
whereby the distance factor was calculated based on 
the last filed flight plan. This change will ensure that 
ANSPs receive revenues for those flights that have 
actually passed through their airspace.

 
10 January 2020 
 
SWEDAVIA’S TRAFFIC STATISTICS FOR 
DECEMBER AND THE FULL YEAR 2019 
 
In 2019 more than 40 million passengers flew to or 
from Swedavia’s 10 airports, representing a 4% decrease 
compared to the 2018 all-time high record of more 
than 42 million passengers. The decrease was primarily 
in domestic travel, while international travel overall 
decreased to a lesser extent.  
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News from the Aviation Network

 
2 January 2020 
 
NEW COMMUNITY-POWERED 
UPGRADE OF ARTAS  

EUROCONTROL launched a new release of ARTAS, 
our air traffic management surveillance tracker and 
server. After two years of development and successful 
trials, ARTAS version 9.0.0 brings many new 
community-sourced features while addressing over 
60 issues reported by users.  

 
17 December 2019 
 
2020 EDITION OF THE EUROPEAN ATM 
MASTER PLAN SETS A CLEAR DIRECTION 
TOWARDS A DIGITAL EUROPEAN SKY
 
The Administrative Board of the SESAR Joint 
Undertaking formally approved on 17 December 
the 2020 edition of the European ATM Master 
Plan, signalling strong consensus across Europe’s 
aviation sector to move ahead swiftly with the digital 
transformation of Europe’s aviation infrastructure, 
making air transport smarter, more sustainable and 
accessible to all.

 
10 December 2019 
 
CROSS-BORDER ARRIVAL 
MANAGEMENT PROCEDURE GOES 
LIVE AT GATWICK AIRPORT
 
An innovative cross-border arrival management 
system, known as XMAN, has gone into operation at 
Gatwick airport following a successful SESAR trial 
run by NATS and partners across Europe, which has 
demonstrated multiple benefits, including a saving 
in fuel and CO2 emissions, as well as reduced holding 
times. 

 
9 December 2019 
 
PODIUM CONSORTIUM 
PUBLISHES CONCLUSIONS AND 
RECOMMENDATIONS FOR U-SPACE
 
The SESAR Horizon 2020 PODIUM project consortium 
published its conclusions and recommendations for 
U-space in addition to all the supporting material.  The 
project performed demonstrations of U-space services 
and technologies across five sites in Denmark, France 
and the Netherlands. 

 
5 December 2019 
 
MAASTRICHT UAC IMPLEMENTS 
H24 FREE ROUTE AIRSPACE 
 
EUROCONTROL’s MUAC is now offering H24 free route 
airspace in its area of responsibility including cross-
border options with Germany and with the Danish-
Swedish functional airspace block. This development is 
part of the common Functional Airspace Block Europe 
Central (FABEC) concept of operations, which complies 
with standards defined by the Network Manager.  

 
3 December 2019 
 
CIVIL AND MILITARY AIR TRAFFIC 
CONTROL IN BELGIUM NOW 
MANAGED USING A SINGLE AIR 
TRAFFIC MANAGEMENT SYSTEM  
 
The Shared Air Traffic Services System 2 (SAS2) 
has been put into service by the Belgian Ministry of 
Defence. The Belgian military air traffic controllers and 
the civil air traffic controllers at Maastricht UAC are 
now working with a single ATM system, which is fully 
in line with SES objectives.
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