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RAISING 
THE BAR
Editorial by Raúl Medina,
Director General of 
EUROCONTROL

EUROCONTROL is in its 60th anniversary year – 60 years 
of European countries working together to improve 
aviation – and I am very pleased that this edition of Skyway 
really demonstrates that ideal. We have a very wide range 
of contributors, including Adina Vălean, the European 
Commissioner for Transport, who has provided her thoughts 
on the way ahead for the European aviation sector.

This is especially relevant now as the industry emerges 
from the impact of the pandemic – but is still affected by the 
horror of war in Europe. We stand in full solidarity with our 
Member State, Ukraine, and we are committed to help the 
country as well as its neighbours impacted by the Russian 
war of aggression. Indeed, my first official visit as DG was 
to Ukraine, to discuss in more detail the Solidarity Fund – 
which was voted by our Member States at the end of 2022, 
and which is intended to ensure operational readiness when 
air traffic recovers.

Several of the contributors in this edition identify Capacity 
and Decarbonisation as the two major challenges currently 
facing ATM in Europe. And while we should not ignore 
modernisation, cost-effectiveness and, of course, safety, I 
agree. 2018 and 2019 saw huge flow management delays in 
Europe and, while they largely vanished during the pandemic, 
the summer of 2022 again saw significant ATM delays on top 
of the extensive delays experienced as a result of problems on 
the ground – for example with security, baggage handling and 
crew availability.

For summer 2023 we hope and expect that many of these 
ground-based issues will have been resolved. But, with another 
million flights forecast for this year, the pressure on the ATM 
system to perform will be intense. The EUROCONTROL 
Network Manager is working very hard with airlines, airports 
and ANSPs across Europe to minimise delays, but it does seem 
that it will be an especially challenging summer season.

Moreover, some of the measures set out in our “Prepared 
for summer 2023” plan will mean longer routes to avoid 
congestion, which will have a negative effect on sustainability. 
So it is clear that we need to address both capacity and 

sustainability at the same time. Sustainability (which is wider 
than just decarbonisation) is a major priority, and rightly so.

There is much that is being done and can be done – for example 
on the introduction of Free Route Airspace and the move 
towards better vertical profiles – but these actions will not 
help if there is insufficient capacity in key parts of European 
airspace. We need to strengthen the system as a whole and 
work towards being able to handle not just the 11 million flights 
we saw in 2019, but also the 16 million predicted for 2050. 
These flights need to operate as efficiently as possible, both for 
cost reasons and also to help the move towards NetZero.

That means a paradigm shift in ATM, embracing digitalisation, 
sharing real-time data and taking European aviation to 
another level. I am committed to making sure that we at 
EUROCONTROL do all we can to help drive this, working 
with our partners. Here the move of the S3JU and the SDM to 
our Brussels headquarters will facilitate and strengthen the 
cooperation between all of us. We are also developing further 
our Innovation Hub and modernising the Network Manager 
and its systems.

Several of the articles in this edition address these key themes, 
as well as looking at the need for resilience and flexibility at 
this time of major changes. Particularly relevant and welcome 
is an article from Brigadier General Pliet of NATO on what the 
invasion of Ukraine means for military aviation in Europe; we 
are all working to make sure that the needs of both military 
and civil aviation can be met.

I am proud to be Director General of EUROCONTROL – an 
Agency and an Organisation that has done so much over the 
last 60 years to unite European aviation. Our focus must be to 
build on that success and to look to the future. I am convinced 
that if we work together, we will definitely raise the bar.  
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THE WAY 
FORWARD 
FOR EUROPE’S 
AVIATION SECTOR
There are challenging times 
ahead, says Adina Vălean, 
European Commissioner for 
Transport 

As we mark 30 years of the European Union’s internal market, 
I am struck by how much we have achieved in European 
aviation, and in such a short time. The replacement of a series 
of national rules by a single set of EU rules drove down ticket 
prices while making aviation safer and open to more people 
than ever before.

But that is not to say that our work here is done. And the 
current economic and political situations have compounded 
the challenges facing the sector in Europe.

AN INCREASINGLY COMPLEX AND 
CONSTRICTED AIRSPACE

It is encouraging to see that flight numbers in 2022 were 
almost back to pre-COVID levels; some parts of the European 
network even exceeded the numbers for 2019. I expect this 
trend to continue. Meanwhile our skies are also getting 
ready to welcome unmanned aerial vehicles, high-altitude 
operations and more space launches. I am excited about what 
these innovations will offer in terms of services and business 
opportunities, but we also need to prepare for increased 
congestion in our airspace.

Meanwhile the sector is still dealing with the capacity issues 
that were familiar before COVID-19 grounded planes and 
created today’s staff shortages. On top of this, we are seeing 
industrial action, including among air traffic controllers, 
which further hampers network capacity and means that 
passengers are facing flight cancellations, delays and re-
routings. 

I fully respect the right to strike, but we still need to make 
sure that people can travel freely across Europe. This is why 
the European Commission has always encouraged Member 
States to take measures to protect overflights. It is particularly 
important to ensure continuity of service for flights simply 
crossing the airspace of a Member State where workers are 
striking.

This pressure on capacity comes at a time when large parts 
of Europe’s airspace are closed. For some sections, this dates 
back to the forced landing of Ryanair Flight 4978 by Belarus 

“We are simultaneously 
facing increasingly complex 
and constricted airspace, and 
the situation will no doubt 
become more challenging”
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in May 2021. Russia’s war on Ukraine by Russia has extended 
the closures.  

Military operations have also tripled in our skies since 
February 2022, and while I hope that I am wrong, I see no 
sign of this changing any time soon. This new situation is 
challenging for our shared civil-military airspace and will 
require much closer civil-military cooperation going forward.

To sum up, we are simultaneously facing increasingly 
complex and constricted airspace, and the situation will no 
doubt become more challenging. 

The current patchwork of national air navigation service 
providers (ANSPs) do their best. But they are operating an 
airspace that remains fragmented, using systems that are 
often not interoperable, and have been unable to adapt to the 
recent fluctuations in traffic volumes. We could change this 
with the creation of a truly Single European Sky (SES).

SOLUTION ONE: REFORMING THE 
SINGLE EUROPEAN SKY

The Single European Sky was conceived to improve overall 
efficiency in how European airspace is organised and 
managed. Ten years ago, the Commission presented a proposal 
– SES2+ – to promote a more integrated Single European Sky. 
In 2020, we amended this proposal to address today’s air 

traffic management inefficiencies, but also to strengthen 
network management. We also took the opportunity to 
include incentives to reduce aviation’s environmental 
footprint, and to address gaps in the legal framework for the 
U-Space – the set of services and procedures that will ensure 
safe and efficient access to airspace for drones.

Our proposals for reform will enable the sector to adapt 
capacity quickly and efficiently to fluctuations in demand, 
and to varying geographical needs – and, crucially, without 
generating negative externalities such as extra cost, delays or 
emissions.

The positions of the Council and the European Parliament 
on our proposal diverge significantly, making negotiations 
complicated, and frustrating efforts to launch the much-
needed reform of regulations governing air traffic 
management (ATM) in the EU. We must however maintain 
momentum and send a signal to operational stakeholders. 
Non-reform would be detrimental to the environment, 
climate, passengers and future generations.

SOLUTION TWO: DIGITALISATION

In aviation as in all other transport sectors, digitalisation is a 
route to greater efficiency and lower costs – both of particular 
value to aviation at this time. For example, digital technologies 
can help us to automate processes and lead to greater 
flexibility. Our commitment to technological innovation and 

“Our proposals for 
reform will enable 
the sector to adapt , 
quickly and efficiently 
to fluctuations in 
demand, and to 
varying geographical 
needs – and, crucially, 
without generating 
negative externalities 
such as extra cost, 
delays or emissions”
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deploying that innovation in ATM is clear from our support 
for the SESAR JU (SESAR Joint Undertaking,) which amounts 
to several billion euros to date. 

The goal is a Digital European Sky, and SESAR has drawn up 
the roadmap that will take us there. It involves leveraging 
the latest digital technologies (“SESAR Solutions”) to 
increase levels of automation, cyber-secure data sharing and 
connectivity ATM, as well as enabling the virtualisation of 
infrastructure and air traffic service provision in all types of 
airspace, including for very low- and high-altitude operations.

With greater digitalisation, we can also shrink the 
environmental footprint of aviation, which will be the sector’s 
licence to continue growing. We know that aviation has a 
long way to go, and that the sector is comparatively difficult 
to decarbonise. But ATM offers us quick wins: if we can 
make our routes more efficient, we can cut CO2 emissions by 
around 10%. We need to seize this low-hanging fruit now, 
while we wait for more long-term and costly measures such as 
sustainable aviation fuels and new propulsion technologies to 
be developed and scaled up.

SOLUTION THREE: NETWORK 
MANAGEMENT

Our capacity and environment challenges extend far beyond 
national airspaces; they are tests for the entire network.

Today, EU Member States, via their ANSPs, make 
commitments to deliver a specific capacity to the network 
from their national airspace. Demand must match supply. 
The EUROCONTROL Network Manager presides over this 
cooperative decision-making process, which involves all 
operational stakeholders. 

Unfortunately, not all commitments have been honoured. 
This was most obviously the case in 2019, when we saw 
significant bottlenecks and the rerouting of traffic. While 
Network Manager was able to considerably reduce delays and 
cancellations, we should have been able to avoid getting into 
such a situation in the first place.

Going forward, we need a system that enables us to move 
capacity to where it is needed. We need service provision 
without local boundaries – enabled by data services and virtual 
centres, for instance, as part of our Digital European Sky. And 
we need to prepare for Network Manager’s operational role to 
become even more crucial for smooth and efficient aviation 
in Europe.

This is how I see the challenges for aviation in Europe. It is not 
an easy time for the sector. But as Henry Ford said: “Obstacles 
are those frightful things you see when you take your eyes off 
your goal”. So, let’s keep our eyes fixed firmly on our goals: 
greater efficiency within a Single European Sky; safe and 
reliable travel for passengers; sustainable growth, and world-
leading competitiveness for the industry.   

“We need a system that enables 
us to move capacity to where it is 
needed. We need service provision 
without local boundaries”
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“WE NEED 
MEANINGFUL 
TARGETS MONITORED 
BY A TRULY INDEPENDENT 
REGULATOR”
Willie Walsh, Director 
General of the International 
Air Transport Association, 
argues that the European 
Union needs an independent 
arbitrator to ensure the 
progress of Single European 
Sky ATM performance 
improving measures. 
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How would you characterise the industry’s 
recovery in 2022 and the prospects for 2023?

We have seen a steady recovery throughout 2022 in most 
regions of the world. North America was the standout 
performer, and the outlier was Asia-Pacific, which remained 
in the doldrums because of continued COVID restrictions. 
But we have a lot of optimism for Asia in 2023, especially now 
that China has announced it will relax its international travel 
restrictions – provided everyone is sensible about COVID 
restrictions.  

We are expecting airlines to generate an overall USD4.7-billion 
profit in 2023, but we can’t get carried away – that is only just 
over one dollar profit per passenger. And we need to put that in 
the context of collective losses of USD187 billion for the 2020-
2022 period. But I think 2023 is looking positive. We should 
see growth continue to rebound and the industry strengthen. 
The key challenge will be to stop politicians ruining it all. 
Mostly we will face what I call “business as usual challenges” – 
that is, relatively high oil prices, rising infrastructure charges, 
capacity bottlenecks, and so on. These are the sorts of things 
that airlines have dealt with on an ongoing basis for many 
years. There is a particular extraordinary circumstance that 
is more difficult – the continued closure of Russian airspace. 

What impact has the Russian airspace closure had 
on airlines?

The direct impact on passenger numbers has been quite 
limited. The Russian market and Russian travellers are a 
relatively small part of the global business. But the closure 
of airspace to many airlines looking to transit to Asia is a 
major challenge. The first problem is the extra time, cost, and 
environmental impact of rerouting south. But an even bigger 
problem is we are seeing a looming competitive imbalance. 
Airlines that Russia permit to overfly, for example Chinese 
carriers, will have a tremendous competitive advantage over 
airlines unable to use Russian routes. 

What is the solution?
There is no immediate solution while the war in Ukraine 
continues. We all want to see a just end to the war. Until 
that happens, it is important that the industry clearly sets 
out the problems that the airspace ban has caused, because 
I don’t think the public and policy-makers are aware of the 
competitive imbalance. The difficulty has been masked so 
far because China remained a closed market. But now that 
it is opening up, the impact is soon going to be obvious. So 
even though an immediate solution is not likely, I think it is 
incumbent on politicians to set out the frontiers of what a 
solution could look like. 

What about the performance of European ATM? 

It is a concern, there’s no doubt about it. Thanks to the 
excellent statistical monitoring published by EUROCONTROL, 
we can see that in 2022 the familiar delay problems started to 
return in exactly the way we were seeing them in 2019 and 
earlier. Unfortunately, it seems that the opportunity afforded 
by the pandemic to put in place better flow management has 
been squandered. We can expect delays and inefficiencies to 
increase as traffic rebounds. Not to mention the return of the 
old-fashioned air traffic control strike. So, costs are going up 
and performance is going down. Not an edifying combination.

“I see no reason why aviation 
can’t become the cleanest, most 
sustainable industry in the world”
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“Climate change is a global 
challenge. Aviation is a global 
business. And these issues are 

best tackled in a spirit of global 
cooperation and action”

What can be done about it?
We all know what can be done about it – the Single European 
Sky (SES). But since that seems as far away as ever, we have 
proposed two steps which would deliver a lot of what we need. 
The first is to set meaningful targets for efficient performance. 
These should include optimised flight trajectories so that 
there is a direct improvement in fuel burn and emissions. And 
the second should be for these targets to be monitored by a 
truly independent regulator that has the authority to sanction 
underperforming air navigation service providers (ANSPs). 
At the moment, States sit as judge and jury on their own 
ANSPs – a system which has been proven to fail, yet States 
are looking to entrench it even further. It is essential that the 
European Commission and Parliament continue to resist this. 
We must have an independent referee able to adjudicate on 
ANSP performance, and where necessary levy fines or use 
other means to improve performance. At the moment the 
system in Europe is all carrot and no stick.

You mentioned at the beginning that industry 
recovery would continue provided “politicians 
don’t ruin it”. Can you elaborate?

There’s the old Ronald Reagan line about government looking 
at something moving, and taxing and regulating it until it 
stops. That’s exactly what I fear we are seeing in Europe. A 
hugely successful 30-year period of deregulation which has 
opened up Europe and driven huge prosperity, is going into 
reverse. The cover story is the environment, but in fact it is 
a much older impulse, driven by a political fear of business 
success and the freedom it affords ordinary people. If it were 
genuinely concerned about the environment then politicians 
would be focusing all their energies on the Single European 
Sky, which could deliver a 10% emissions reduction almost 
overnight. But instead, they have stymied the SES, which tells 
you where their true convictions lie. Instead, we are seeing 
a plethora of taxes, and of threats to undermine CORSIA 
(Carbon Offsetting and Reduction Scheme for International 
Aviation), which is the only international agreement to 
manage global air transport emissions. We see a bizarre 
fixation to fiddle with the Slot Regulation – one of the better 
performing pieces of legislation – while failing to get a grip on 
the ineffectual Airport Charges Directive. And like Marley’s 
Ghost, we see ideas we thought had been killed off years ago 
for good reason – like compulsory bankruptcy protection – 
rattling their chains again.
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What is the role of regulation, especially on 
environment?

Good regulation helps all parties achieve desired goals. Safety 
regulation, for example, has worked very well. Aviation is 
the safest form of transport precisely because regulations 
have been constructed in consultation with industry and to a 
large extent been harmonised globally. That is the model we 
want to see for CO2 emissions. I see no reason why aviation 
can’t become the cleanest, most sustainable industry in the 
world. That’s the goal we have been patiently exploring with 
ICAO. It led to the CORSIA agreement in the past, and now it 
has produced the long-term aspirational goal to reach net-
zero by 2050. I understand why some people are frustrated 
by what might seem like slow progress. But frankly, there is a 
form of neo-colonial thinking on behalf of some in the West, 
who demand that the rest of the world must have exactly 
the same targets and the same regulations as, say, the EU. 
Climate change is a global challenge. Aviation is a global 
business. And these issues are best tackled in a spirit of global 
cooperation and action. 

So, it should all be left to ICAO?

No – there are some actions which can and should be taken 
on a national or regional basis. For example, the goal of the 
Fit for 55 legislation to promote Sustainable Aviation Fuels 
(SAF) is one with which we can all agree. But again, the way 
it is being pursued in Europe has some big flaws, especially 
when you look at the successful model in the United States. 
The EU model puts the cart in front of the horse, mandating 
airports to supply a set amount of SAF to all carriers. That’s 
going to create supply and transportation problems all over 
Europe. Not to mention, it makes little sense to mandate the 
use of something which doesn’t exist in sufficient quantity 
yet. It would be better to put the onus on the fuel producers to 
increase the supply of SAF and put in place a book-and-claim 
system so that airlines can purchase the SAF directly from 
wherever it is being most efficiently produced. 

Are you confident the net-zero target will be 
reached?   

The aviation industry works on the basis of science, and 
what is possible. When we toughened our environmental 
commitments to become the first global industry to commit 
to Net Zero CO2, we did so only because we had also done the 
background work to understand if it was feasible. The short 
answer is that it is perfectly possible to reach net-zero. However, 
the speed and efficiency with which we reach the target does 
depend on a number of factors not totally within the industry’s 
control. I have already spoken of the need for oil majors to step 
up SAF production. The same is true for governments and the 
promotion of the hydrogen economy. We think hydrogen and 
electric options will contribute only around 13% by 2050. That’s 
because apart from the technical challenges to power aircraft, 
there needs to be a massive step-change by governments to 
plan for a “green hydrogen” economy. I am not confident many 
governments are able to think that far ahead. 

But even without hydrogen, net zero CO2 is possible through 
SAF and offsetting, including carbon-capture, which is 
another nascent technology but one which even the IPCC says 
will be absolutely necessary if the world is to meet the Paris 
1.5-degree goal.

Are you an optimist about aviation?

Yes, I am an optimist. The human desire to travel is too strong 
to keep aviation down for long. But we have to accept that the 
age of ever-cheaper air travel is probably coming to an end, 
at least for now. SAF is more expensive than traditional fuel, 
but it is a price airlines and their passengers will pay, because 
it has a clear and direct line to reduced emissions and a more 
sustainable industry. But we have to be very careful to ensure 
air travel remains accessible to those on lower incomes. We 
mustn’t lose the progress of the last 30 years. So that means 
keeping regulatory costs in all other areas low. Passenger 
taxes, infrastructure fees, other costs – these should all be 
reviewed to ensure that air travel can be competitive while still 
meeting its environmental obligations. That can be achieved 
if regulators and industry work together for a common global 
vision of developing a strong, sustainable and accessible air 
transport industry.   “We have to accept that 

the age of ever-cheaper air 
travel is probably coming to 
an end, at least for now”
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COMETA:  
INDRA AND ENAIRE LEAD 
THE DIGITALISATION OF 
VOICE COMMUNICATIONS 
IN THE EUROPEAN SKY

The two companies have 
taken a decisive step 
towards digitalising the 
voice communications 
of Europe’s fourth largest 
airspace in terms of the 
number of operations, 
establishing a milestone in the 
technological transformation 
of these infrastructures on the 
continent.

Last November, ENAIRE and Indra completed the 
commissioning of the first phase of deployment of the new 
VoIP digital voice communications system (COMETA) at  the 
Approach Terminal Management Area (TMA) of the Madrid 
Air Traffic Control Centre.

This is the fourth centre to incorporate Indra’s cutting-edge 
system in Spain, after it was put into operation at the Canary 
Islands centre in 2014 and at the approach centres in Valencia 
and Zaragoza in 2018 and 2022, respectively. The company 
is now preparing to migrate the systems of the centres in 
Barcelona, Seville, Málaga and Palma.

According to José Luis Rodríguez Castro, ENAIRE’s Systems 
Director: “The project is committed to the future and 
capitalising on the major benefits brought by voice IP”, while 
Francisco Martínez Rico, the head of the Automation division 
of the Spanish navigation service provider, highlights 
ENAIRE’s interest in “integrating communications into the 
air traffic control system”. 
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As for Indra’s director for ENAIRE’s ATM Programmes, 
Francisco Sánchez Romero: “The digitalisation of the 
communications significantly enhances the audio quality of 
the radio and telephony communications and reinforces the 
resilience of the entire air navigation network”. 

Given the critical nature of this project, one of the established 
requirements was to secure a system that would ensure 
the constant availability of the service, for which purpose 
a redundant architecture was implemented, supported by 
elements allowing the controllers and technical personnel to 
select one of the two IP systems available, depending on their 
needs.

The migration had to be also smooth and allow each of the 
eight major control centres in Spain to be progressively 
modernised without invalidating the systems already in 
service. To do so, firstly, the data network was evolved and a 
series of perimeter gateways were then defined to allow the 
analogue protocols with which the legacy systems continued 
operating to be transformed into the new voice IP protocol.

Furthermore, the significant integration of the new voice 
communication system into the automation systems 
required having an experienced company capable of product 
development and the deployment of ATM systems. According 
to the Head of ENAIRE’s Automation division, one of the key 
factors in the success of this initiative has been “having a 
technological partner such as Indra, which has supported us 
throughout the process”. 

A PIONEERING SYSTEM

The COMETA system is one of the most advanced IP 
communication systems in existence and it adds functions, 
which were unimaginable until very recently, facilitating the 
integration of digital systems with legacy solutions.

The system can move the service to any location in the event of 
a contingency, thus ensuring the continuity of the operations 
and preventing safety from being affected.

This improvement also constitutes a major benefit when 
it comes to training new controllers, as it allows them to 
perform joint simulation exercises without the need to be in 
the same place or city, thus reducing time and costs.

In operational terms, the system incorporates safety measures 
such as the option of replaying the recording of the last 
communication with the pilot, a tool known as “Say Again”. 
It also facilitates parallel runway approaches by enabling the 
area centre controller (ACC) to “step on the frequency” of the 
tower controller if necessary in order to warn the aircraft of 
any risk, thereby increasing the airport’s safety and capacity. 

The maintenance of the infrastructure is greatly simplified, 
saving on significant costs, not only in terms of technical 
work hours, but also the maintenance of the operator lines. 

Finally, it is a system that can be scaled up rapidly and easily, 
which will enable the navigation service provider to absorb 
the increases in traffic set to occur in the coming years.

In the opinion of Indra’s director for ENAIRE’s ATM 
Programmes, Francisco Sánchez Romero, “the switch to voice 
IP systems will constitute a decisive step in the construction of 
a true European Digital Sky and lead to much more efficient 
and safe airspace management, helping to reduce delays and 
eliminate any unnecessary CO2 emissions”.

Indra is a pioneering company that has developed the ATM 
industry’s first fully digitalised (native IP) voice solutions. 
These are among the most mature and reliable ones in the 
market and they have been used by several navigation service 
providers for a number of years with excellent results.

COMETA is a project that forms part of the Technological 
Modernisation Plan of ENAIRE’s 2025 Flight Plan, in which 
Indra is playing a decisive role by facilitating, for example, 
the digitalisation of the control centres and towers of the 
country’s main airports, which already operate with the 
SACTA-iTEC automated management system. The company 
is also working on the implementation of the new iFOCUCS 
controller position, a system that puts the most sophisticated 
digital tools in the hands of controllers to give them a much 
clearer view of the situation for a more accurate and seamless 
control of each operation. 
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“Our members will continue to 
strive to have the human capital 
needed for future traffic growth. Staff 
recruitment, retention and training 
will be essential in this regard”

MANAGING DATA LINK 
INFRASTRUCTURE AND 
OPERATIONS
Equipped to transform Europe’s Data Link Experience
L3Harris provides safe, secure and reliable technology for air traffic management solutions. We design, build, operate and 
manage the systems and service providers that deliver data link, voice, video, surveillance and information management 
capabilities that ANSPs and the aviation community rely on everyday.  

For over 10 years, our networks have enabled Controller Pilot Data Link Communications for the FAA in the United States 
- revolutionizing controller-pilot communication in the continental U.S. airspace. CPDLC reduces communication time 
between controllers and flight crews, and is changing the way the aviation community collaborates to accelerate new 
capabilities and processes embraced by all. 

As a vendor-agnostic integrator with a mission-focused delivery, we work closely with ANSPs, airlines, and the supplier 
and service provider industry to ensure the air traffic mission is delivered, 24/7/365 and every millisecond in between.

To learn more, visit L3Harris.com/atm



HOW ANSPs ARE 
CHANGING  
WITH THE AVIATION 
MARKET
Post-COVID, the air travel 
market has seen a bumpy 
recovery. Tanja Grobotek, 
Director Europe Affairs, 
Civil Air Navigation Services 
Organisation (CANSO), looks 
at how the events of the last 
few years have changed air 
navigation service provision 
and what the future might 
hold.

In the last three years the European aviation industry has 
experienced two major crises from which it has still not fully 
recovered, yet at the same time we can also see opportunities 
for change in the years ahead. This is certainly true for air 
navigation services providers (ANSPs), which are represented 
by CANSO. What can they expect as traffic returns, and what 
can they do to meet the challenges of the coming years? 

Before we look at where we are going, we should recall where 
we are coming from. 

The COVID pandemic had a devastating impact on the 
European aviation market, with traffic falling by nearly 90% 
in April 2020. The entire aviation chain had to adapt rapidly 
to new realities. While airlines and, to some extent, airports 
could scale down their operations, for example by furloughing 
staff, our ANSP members had to continue to fulfill their 
mandate to always keep the skies open, even for minimum 
traffic operating levels, such as for cargo and medical flights. 

“Our members will continue to 
strive to have the human capital 
needed for future traffic growth. Staff 
recruitment, retention and training 
will be essential in this regard”
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To enable this, they quickly put in place strict health protocols 
at their Area Control Centres (ACCs), including separation 
of working teams. Thankfully, none of CANSO’s Europe 
members had to curtail their service provision due to an 
outbreak of COVID among their staff. 

Since February 2022, European ANSPs have had to cope 
with the new challenges of the war in Ukraine. This has had 
a significant impact on traffic patterns, which was already 
visible in March 2022. Poland, the Baltic states and Norway 
saw major falls in overflights, whereas countries in central and 
south-east Europe experienced increases. The war introduced 
new uncertainty at a time when we had hoped for a return of 
stable growth across Europe. EUROCONTROL foresees in its 
Forecast Update 2022-2028 (October 2022)1 that this will slow 
down traffic recovery through increasing energy prices and a 
negative impact on the economy, although the general trend 
will still be upwards. 

So where does this leave the air traffic management (ATM) 
industry? 

Taking account of the developments outlined above, 
EUROCONTROL’s Forecast Update foresees that, in the base 
scenario, traffic levels will continue to recover in 2023 and 
2024 and finally surpass 2019 levels in 2025. Our industry’s 
main challenges are to provide the necessary capacity to meet 
this, while also contributing towards the improvement of 
aviation’s environmental performance, in line with the EU’s 
climate goal of net zero carbon emissions by 2050. How will 
ANSPs approach this? 

During COVID, CANSO’s members resisted short-term 
financial pressures to making savings through cutting their 
workforce. It can take two to three years to train an air traffic 
controller (ATCO), and the role of air traffic safety electronic 
personnel (ATSEPs) is also highly skilled. Taking the long-
term view, our members decided instead to take on additional 
financing so that they could retain essential staff. This 
approach was vindicated in summer 2022, when ANSPs had 
sufficient capacity to service demand in most cases, whereas 
staff shortages elsewhere in the aviation industry caused 
many flights to be cancelled. 

1 https://www.eurocontrol.int/publication/eurocontrol-forecast-update-2022-2028
2 EUROCONTROL Aviation Outlook 2050 (April 2022)
3 https://www.eurocontrol.int/concept/free-route-airspace 

Looking further ahead, there could be 16 million flights in 
2050.2 Our members will continue to strive to have the human 
capital needed for future traffic growth. Staff recruitment, 
retention and training will be essential in this regard. 

As well as having highly skilled air traffic controllers and 
their supporting technical colleagues, our industry will also 
apply certain measures to support capacity and enable more 
environmentally optimal trajectories. 

The most important of these is Free Route Airspace (FRA), 
which allows airlines to plan a route between a defined entry 
point and a defined exit point rather than follow a route 
set in an air navigation plan. Aircraft can then fly exactly 
according to their filed flight plan, contributing to greater 
network efficiency both from a time and fuel burn/emissions 
perspective. 

FRA is already well advanced, covering more than three-
quarters of European airspace, and it will be fully implemented 
within countries by the end of 2025. The next stage will then 
be cross-border FRA, so that airlines can apply their own 
route planning across several countries. EUROCONTROL has 
estimated that, once fully implemented, FRA will save 1 billion 
nautical miles, 6 million tonnes of fuel, 20 million tonnes of 
CO2 and €5 billion in fuel costs.3 

Moreover, CANSO’s ANSP members can now demonstrate 
their environmental performance through GreenATM, 
CANSO’s new accreditation programme, which is the only 
one covering all environmental aspects managed within 
ANSPs. The programme uses the traditional maturity 
ranking models ranging from level 1 (informal arrangement) 
to level 5 (optimised). GreenATM will allow ANSPs to both 
communicate about their performance, and to identify how 
to improve it. 

Another element of efficient ATM provision is digitalisation 
and automation. Our members’ ambitious investments have 
great potential to enhance further efficiency and capacity. In 
France, DSNA is rolling out 4-FLIGHT, an ambitious, integrated, 
new generation air traffic control system, which will allow it to 
handle dense, complex traffic safely and efficiently. 4-FLIGHT 
is based on an enhanced flight data processing system, known 
as Coflight, which updates an aircraft’s flight plan trajectory in 
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real time. It is already in operation in the Reims and Marseille 
ACCs and will be operative in all of France’s ACCs by 2025. 
DSNA expects that this new system will enable it to provide 
up to 25% more capacity, depending on the characteristics of 
the sectors.4 

In Spain, ENAIRE will invest €107 million integrated into 
the actions for the Development of the Single European Sky 
(SES) of the Recovery, Transformation and Resilience Plan 
of the Spanish Government, subsidised by the Recovery and 
Resilience Mechanism of the NextGenerationEU funds, to 
modernise its air traffic control and surveillance (CNS) systems 
and over the period 2020-2026. This includes digitalisation 
projects in areas such as pilot-controller communication, 
voice communication in ACCs and the primary radar network, 
as well as U-space, among others.5 

And in Poland, in Q1 2022, PANSA finalised the technical 
part of a contract to transition from voice to digital departure 
clearance, using datalink services for data exchanges between 
ATCOs and pilots. This improved communication will give 
less scope for misunderstandings and help to improve safety 
and ensure timely departures. It will be rolled out at eight 
international airports starting from 2023.6

Buy-in by ATM staff for such projects is essential, and so it 
is important that the implementation is accompanied by 
dialogue with their unions to ensure a smooth transformation 
to new ways of working. 

In 2023, the European Commission is consulting with aviation 
stakeholders on the framework for the Fourth Reference 
Period (RP4) of the EU’s ATM Performance and Charging 
Scheme, which will run from 2025 to 2029. The assumptions 
and performance targets of the current Third Reference 
Period (RP3) were thrown up in the air due to COVID’s effect 
on entire air transport chain. This makes it an appropriate 
time to reflect on what we want from the scheme, and how we 
should shape it to capture performance in a more appropriate 
manner and to drive improvements. 

For all four Key Performance Areas (KPAs) – Capacity, Cost 
Efficiency, Environment and Safety – it is important to 
distinguish those factors which are and are not under the 
control of ANSPs. For example, for Environment, ANSPs must 
currently meet targets based on the deviation of the actual 
flown route (KEA) measured from the Great Circle Distance – 
but KEA can depend on airline routing choices and the local 
weather. 

4 Source: DSNA
5 Source: ENAIRE
6 Source: PANSA

Moreover, there are clear interdependencies between Cost 
Efficiency, Capacity and Environment – making financial 
savings in one Reference Period, for example by cutting back 
on investments in new infrastructure, recruitment or training, 
can be detrimental to provision of capacity in the following 
one. We hope that the EU can agree improvements to the 
scheme that will be satisfactory for all parties and ultimately 
deliver benefits to passengers. 

At the time of writing, the EU institutions are still deep 
in discussion to try to unlock their differences on the 
Single European Sky legislative proposals (SES2+). CANSO 
supports the European Commission’s ambition to realise a 
strengthened European network to provide greater resilience, 
more capacity and more environmentally optimal routing. 
Yet even if there is no agreement on SES2+, our members will 
remain firmly committed to the same vision and to delivering 
improvements in European airspace management, as set out 
above. 

A growing area of activity for our industry is in unmanned 
aircraft systems traffic management (UTM) and unmanned 
airspace (U-space). We are now entering an exciting era for 
aviation in which the speed of change and rate of innovation 
will be faster than they have been for decades. 

A wide range of vehicles are already or soon will be taking 
to the sky, including small drones and air taxis. The ATM 
industry needs to be ready for this as demand for new services 
continues to climb.

Safely accommodating new airspace users into our sky, 
without congestion or increased delay, will require new ways 
of thinking and increased collaboration among the broader 
aviation community.

CANSO’s members stand ready to play a key role in this 
exciting new chapter of aviation, namely being an important 
enabler to UTM/U-Space integration in ATM by providing 
critical U-space services to both manned and unmanned 
aviation.

To conclude, we should emphasise that in the years ahead, 
just as now, safety will always remain the number one priority 
of ANSPs.  

“We are now entering an exciting 
era for aviation in which the 

speed of change and rate of 
innovation will be faster than 

they have been for decades”
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“WE HAVE 
WITNESSED 
EXCELLENT 
CIVIL-MILITARY 
COOPERATION”
As a consequence of 
Russia's war of aggression 
in Ukraine, airspace 
operations have become 
increasingly challenging, 
reports Brigadier General 
Christoph Pliet, Deputy Chief 
of Staff Operations at NATO's 
Headquarters Allied Air 
Command, Ramstein Air Base, 
Germany.

Can you briefly explain what has been the impact 
of Russia’s war of aggression in Ukraine on 
airspace operations across Europe?

While not a party to the brutal war that Russia is waging in 
Ukraine, NATO stands united and in full solidarity with the 
Government and people of Ukraine in the defence of their 
country. NATO nations are providing unprecedented support 
to help Ukraine uphold its right to self-defence. At the same 
time, NATO remains vigilant, calm and closely coordinated, 
and will always do what is necessary to protect and defend all 
Allies. Following the Russian invasion of Ukraine, there has 
been an increased use of missiles, Unmanned Aerial Vehicles 
(UAVs) and combat aircraft close to the borders of NATO 
nations. This increases the air and missile threat to NATO 
territory and populations, primarily due to miscalculation or 
loss of guidance or control. 

For NATO, it meant increasing its presence along the eastern 
flank; more fighter and reconnaissance flights in a busy 
airspace. We set up a Joint Force Air Component to plan, 
organise, coordinate and control these missions, which are 
conducted in addition to our enduring Air Policing mission 
overseen by our two Combined Air Operations Centres. All 
measures are closely deconflicted and harmonised with 
civilian air traffic ensuring safety of the airspace and its users.

What can you tell us about the cooperation 
between civil and military authorities and the 
increased military requirements due to the 
ongoing conflict? 
Airspace operations have become increasingly challenging 
due to these additional activities. It has proven highly 
beneficial that close relations exist between both Allied 
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and national military control entities and their civilian 
counterparts. Russia’s war in Ukraine demonstrated the 
capability and willingness of EUROCONTROL and national air 
traffic control authorities to work together to protect NATO 
allies. During the last 10 months, we have witnessed excellent 
civil-military cooperation. With a clear direction to using 
airspace more flexibly, commercial civilian organisations did 
their best to support the Alliance’s endeavour to protect the 
nations. We should seize the initiative from this common 
experience and lessons learned and adopt this standard of 
cooperation for the future. 

Since the start of the operations across the eastern flank of 
NATO, we established relationships directly with the national 
airspace aviation authorities. We always have received full 
cooperation from them, also for any very short-notice airspace 
requirements. 

One initiative we developed for the medium to long term 
with support from the Aviation Committee in NATO HQ is 
the implementation of a network of Operational Air Traffic 
(OAT) corridors.  This system connects military airfields 
in the central part of Europe with eastern NATO member 
countries to ensure we can fly missions without cross-border 
restrictions. In addition, we established dedicated portions of 
airspace within eastern NATO member countries for military 
air activity. The procedure to achieve this systematically 
included thorough coordination with the nations regarding 
air traffic safety and in application of the Flexible Use of 
Airspace (FUA) concept. In all cases, the responsiveness of the 
nations, both from the military and civilian stakeholders, was 
outstanding. We were able to implement and execute planned 
activities expeditiously and turn them swiftly into assurance 
and deterrence effects.

What would you say are the key challenges for 
European aviation in the short and medium term?

The main challenge is to deconflict military air traffic in 
European airspace, efficiently enabling air surveillance and 
protection of NATO nations without jeopardising civilian 
flight safety. At the same time, we need to grant a sufficient 
number of commercial flights enabling freedom of movement 
for people and goods.

For civilian aviation, the restrictions over Ukraine and Russia 
will continue to increase flight time and fuel consumption 
and, consequently, increase the cost of travel. 

The entry into service of next-generation fighter aircraft 
will change the way military aviation will train in European 
airspace. For some types of training and exercises, the air 
traffic management (ATM) system will be challenged by 
reservation requests for significantly larger airspace than 
today. Both civil and military ATM specialists and decision-
makers need to enhance their cooperation in order to identify 
optimal solutions to accommodate that need.

“The main challenge is to 
deconflict military air traffic in 
European airspace, efficiently 
enabling air surveillance and 
protection of NATO nations without 
jeopardising civilian flight safety”
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How do you see the cooperation between NATO 
and EUROCONTROL moving forward?

We have established long-time and lasting close relations, 
especially the ComLoss (communications loss) Task Force, 
but also coordination and cooperation to ensure we further 
enhance airspace safety; it is crucial we have exchanges 
between our two organisations, for example, EUROCONTROL 
leadership attending our biannual NATO Air Chiefs 
Symposium and other bilateral civil-military forums at NATO 
and national air force levels. Furthermore, since we activated 
the Joint Force Air Component (JFAC)  at AIRCOM (Allied Air 
Command), a EUROCONTROL representative participates 
in military flight activity planning and debriefing on a daily 
basis. This ensures constant awareness of evolving situations 
that may require liaison with the entire EUROCONTROL 
organisation to resolve upcoming issues.

The establishment of a permanent liaison between AIRCOM 
and EUROCONTROL will be instrumental for effective 
information exchange. This is especially essential when it 
comes to planning and conducting multinational exercises 

and to providing ATM advice on military decisions ensuring 
integration of military needs into the European ATM network.

NATO has initiated a series of working groups involving 
both civil and military stakeholders. We assess that these 
interactions need to continue and will set the ground for 
an enhanced civil-military cooperation that will provide 
outstanding results for both sides. Good examples are the 
establishment of the Civil Military Airspace Safety Team 
(CMAST) at the level of NATO HQ and the Military Airspace 
Users Meeting (MAUM) at AIRCOM.

What do you think is EUROCONTROL’s added 
value when it comes to supporting civil-military 
cooperation in Europe?

Close coordination and flexibility between civil and military 
authorities is essential to meet both sides’ expectations and 
needs. In this context, EUROCONTROL plays a crucial role 
especially in these very challenging times when we have to 
deal with a crisis situation in airspace management while 
we are formally in a peacetime airspace structure. All the 
airspace issues at national and international level between 
civil and military stakeholders are raised to EUROCONTROL. 
This requires an assessment on civilian air traffic and finding 
solutions to minimise this impact. Whenever an acceptable 
solution for military and civilian stakeholders has been 
found and verified, this new training airspace is published 
in national aeronautical information publications. The final 
product supports both needs, and the process itself is a good 
example of how civilian and military aviation can coexist and 
operate in the same airspace, applying the concept of Flexible 
Use of Airspace. With this unique civil-military international 
orientation, EUROCONTROL is best placed to enable effective 
cooperation among various civil and military, national and 
international players in European aviation.  A key contribution 
consists of solutions and guidance for harmonising ATM 
procedures among European States in support of both civil-
military and military-military interoperability.  

“With this unique civil-military 
international orientation, 
EUROCONTROL is best placed 
to enable effective cooperation 
among various civil and military, 
national and international 
players in European Aviation”
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The Air Traffic Control (ATC) industry is constantly evol-
ving. With the introduction of cloud-based ATC applicati-
ons in combination with remote tower control centers, the 
industry is entering a new era of full digitization with un-
precedented capabilities.

Designed for a wide range of applications in the ATC 
industry

With the newly released, innovative Phoenix WebInnova-
tion (PHXWI) suite, air traffic controllers and air navigation 
service providers (ANSP) can benefit from a powerful, 
configurable, and modular cloud-based system. Including 
a web-based radar screen and an electronic flight strip 
system, the PHXWI suite provides a complete solution for 
reliable and efficient air traffic control services. 

Web-based solution for the Bavarian Police Helicopter 
Squadron

Due to its technical and operational capabilities, PHXWI is 
suitable to be applied and operated easily in data centric 
scenarios, reducing the amount of hardware significantly. 
During the European Football Championship the Bavarian 
Police Helicopter Squadron successfully used the system 
to monitor the airspace in a restricted area without prior 
hardware and software installation.

Modular ATC system for Multi Remote Tower solutions

Especially in the increasingly popular Multi Remote Tower 
Control Centers, where controllers need to access multiple 
remote towers from one centralized location, the scalabi-
lity of Phoenix WebInnovation eases the addition of new 
airports and its customization. The Remote Tower Cont-
rol Center in Lower Saxony, planned to be in operation in 
2024, will use PHXWI as primary air situation display plus  

electronic flight strip system for the ATCOs.

Wide acceptance by German Regional Airports

Developed in close cooperation between air traffic cont-
rollers, engineers and UX designers, the Phoenix WebIn-
novation suite convinces with its user centric design and 
highly intuitive user interfaces. This allows for an effort-
less familiarization by new users. Therefore, a number of 
German regional airports have been able to reduce their 
need for extensive training and thereby resulting in lower 
training costs. 

Are you striving to streamline your operations and reduce 
costs without any compromises when it comes to safety? 
The PHXWI suite is the perfect choice for ANSPs aiming to 
modernize their infrastructure and move towards a multi 
remote tower control approach. 

Let us boost your efficiency with PHOENIX WebInnovation! 

More information at www.dfs-as.aero

“Cloud-based systems will 
positively shape the future of 
ATM.

Christian Dorge,  
Team Lead ATS Development

CLOUD-BASED ATC SYSTEM  
AVAILABLE ON THE GO
The Future of Air Traffic Control



4-FLIGHT is an ambitious, new generation air 
traffic control system for the 5 French en-route 
control centres (ACCs) and their embedded 
military units. It delivers high-level operational 
performance and provides solutions to the 
challenges of flight safety, capacity and air 
transport decarbonisation. A real benefit to the 
entire European network !

4-FLIGHT, THE COMBINATION OF HIGH 
TECHNOLOGY, PERFORMANCE AND INNOVATION !

Deployment in Paris ACC

9th JANUARY, 2024

Deployment in Brest and 
Bordeaux ACCs

WINTER 2025/2026

OUR NEXT STEPS

MINISTÈRE 
CHARGÉ 
DES TRANSPORTS

IN OPERATIONAL USE 
AT REIMS & MARSEILLE ACCS



AVIATION AS A CRITICAL 
INFRASTRUCTURE: 
CHALLENGES AND 
OPPORTUNITIES 
FOR A MORE 
RESILIENT SECTOR

Aviation is a complex 
interconnected “system of 
systems” reports Dr Georgios 
Giannopoulos, Head of 
the Technologies for Space, 
Security and Connectivity 
Unit and Deputy Director 
of the Space, Security and 
Migration Directorate in the 
Joint Research Centre of the 
European Commission. 

Today, the aviation sector is highly optimised, cost effective, 
extremely safe and is an enabler of the global economy. 
Citizens around the world take this for granted. Major 
disruptions in the aviation sector, although rare, are a stark 
reminder of its fundamental role in the global economy. 

Aviation is a complex interconnected “system of systems” 
consisting of infrastructures or systems such as ATM, ground 
services, telecommunications, etc. All these systems and 
infrastructures are interconnected and interdependent with 
different levels of criticality, threats, vulnerabilities and risks. 
Aviation depends on other infrastructures and systems such 
as energy, transport and telecommunications, and other 
infrastructures and sectors depend on aviation to provide 
services to citizens. 

Critical infrastructures and entities providing essential 
services have always been on the EU’s radar. The EU has 
made several efforts in the past with the ECI (2008/114/EC) 
Directive, NIS (EU 2016/1148) Directive and other sectoral 
measures to address a wide range of threats (including cyber) 
that could potentially affect critical infrastructures including, 
of course, aviation. In recent years, collective thinking on 
critical infrastructures and their protection has evolved, and 
the EU is taking additional measures to support Member 
States and operators to improve their security postures and 
the resilience of critical infrastructures, and protect the 
services they provide against all possible threats, including 
man made, natural hazards, cyber-attacks and terrorism. 
The CER (Critical Entities Directive) and NIS2 constitute the 
culmination of these efforts and both provide the necessary 
framework and measures in order to improve the security 
and resilience of such infrastructures and essential services 
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to EU citizens and beyond. Aviation is considered in the CER 
directive as a transport subsector and more specifically air 
carriers, airport management bodies and operators providing 
air traffic control.  

During the last years we have witnessed a paradigm shift 
in the protection of critical infrastructures and entities 
providing critical services by focusing on their level of 
resilience, rather than on a pure risk-management approach. 
Building resilience into complex systems of systems improves 
their response to unforeseen or unknown threats that might 
wreak havoc across the whole sector. Resilience is the 
capacity of a system to absorb, bounce back and recover from 
major shocks. Highly optimised systems tend to have little 
margin to absorb shocks, and this obviously reduces their 
level of resilience. The aviation sector is highly optimised 
– hence the need for improving its resilience will always be 
high on the agenda. Increasing the resilience of the aviation 
sector to address disruptions and shocks and at the same time 
maintain its highly optimised performance and affordable 
prices is certainly a very difficult equation. 

In addition to the acute shocks and disruptive events, the 
aviation sector will have to adapt to structural changes and 
megatrends that will affect all aspects of its operation. The 
twin green and digital transition is certainly one of the most 
important challenges, and it will affect the aviation sector in 
unprecedented ways. The European Green Deal launched by 
the European Commission aims at creating the world’s first 
climate-neutral bloc by 2050. It is no surprise that greening of 
the aviation sector is in the spotlight. Given that the amount 
of air traffic is expected to increase in future, reducing 
emissions from the aviation sector will rely on investments 
in innovative technology areas such as materials, more 
efficient engines and alternative fuels, to name a few, but also 

on more immediate actions such as the improvement and 
optimisation of ATC. 

In addition to these, climate change is expected to increase 
the number of extreme weather events, with obvious 
consequences. For example, extreme heat and high-density 
altitude can lead to delays in scheduled flights and payload 
reduction. Flight cancellations due to extreme events can 
become more frequent. Investments will be needed to 
upgrade aviation infrastructures such as airports, terminals, 
ATC and routes to cope with these challenges.  

The rapid digitalisation that is currently taking place in all 
sectors obviously touches aviation too. The positive aspect 
is that digitalisation can contribute to further optimisation 
of aviation, in particular in ATC. This, however, comes at the 
cost of new vulnerabilities in the digital domain across the 
whole value chain of the aviation sector. Addressing these 
vulnerabilities requires action in many areas from increased IT 
and OT security to training, education and raising awareness 
of involved personnel. The level of awareness of cyber risks 
is increasing in all industries and critical infrastructures, and 
to this end best practices from other sectors (for example in 
the energy sector) can be leveraged by the aviation sector to 
increase the level of security and cyber resilience. 

In addition, aspects related to personnel vetting, insider 
threats and foreign interference need to be thoroughly 
checked by authorities and operators. In other areas and 
domains, the debate about cyber certification as a means to 
improve resilience and security of critical infrastructures 
is currently high on the agenda. There are arguments both 
in favour of and against cyber certification; however, it 
constitutes a powerful instrument against cyber threats, 
although it cannot be considered as a silver bullet. 

“We have witnessed a 
paradigm shift in the 
protection of critical 
infrastructures and 
entities providing critical 
services by focusing on 
their level of resilience, 
rather than on a pure risk-
management approach”
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The need for new services, the existence of drones, future 
urban air mobility, will require the rapid development and 
implementation of new technologies on a scale that we have 
not witnessed over the last decades. A major challenge will be 
the co-existence of such technologies and services, especially 
when it comes to wireless communications, spectrum 
allocation and positioning and navigation technologies. 
In 2022 we had a sneak peek of such co-existence issues 
with the deployment of 5G communication networks and 
radar altimeters on board modern planes with obvious 
safety concerns, particularly in the US. The complexity 
and interdependence of modern technologies needs to be 
thoroughly considered when new services are deployed. 
This requires strong collaboration and interaction between 
authorities, operators and aviation stakeholders. The 
introduction of AI in mission-critical areas such as ATM which 
can provide a number of solutions for greening aviation, 
also brings new challenges. The safety performance of AI 
applications, as well as the transparency and understanding 
of the algorithms used (including the type of training datasets) 
will be a major challenge for the sector.  

At the Joint Research Centre of the European Commission, 
we are the forefront of science advice for policy. Our mission 
is to provide independent, evidence-based knowledge and 
science, supporting EU policies to positively impact society. 
Through our research work on security and resilience of 
critical infrastructures we provide input to EU policy makers 
for tackling man-made, geopolitical, environmental and 
hybrid threats which can have a huge impact on critical 
infrastructures and critical entities including the aviation 
sector. Through our foresight work we aim to pick up early 
weak signals of upcoming threats and challenges. We are 
also at the forefront of developing the necessary knowledge 
for new services in the domains of positioning, navigation 

and timing as well as in advanced communication networks 
which are important enablers for the aviation sector. The 
use of EGNOS (European Geostationary Navigation Overlay 
Service) by airports across Europe for safer, greener and 
less noisy landings is a great example – the Joint Research 
Centre has contributed significantly to the development of 
EGNOS services. Through our work in cybersecurity and in 
the areas of the skills needed, we are in a position to identify 
and share best practices with stakeholders in sectors where 
cybersecurity is mission-critical – aviation is one of these 
sectors. 

Despite the challenges the aviation sector is facing, I am 
optimistic about the future. The aviation sector has an 
impressive record of overcoming major challenges and 
bouncing back stronger, more resilient and more efficient. 
This can be attributed to the attractiveness of the aviation 
ecosystem for talented personnel. This is the key to the future. 
I think that like many other sectors, aviation will have to 
compete for talent, particularly when it comes to digital skills, 
data scientists and artificial intelligence experts, just to name 
a few. I strongly believe that attracting talent and investing 
in people will be the most important enabler to tackle future 
challenges and remain efficient and resilient and in offering 
even better and affordable services.  

“There are arguments 
both in favour of 

and against cyber 
certification; however, 

it constitutes a 
powerful instrument 

against cyber threats”

“The introduction of AI in mission-
critical areas such as ATM also 

brings new challenges”
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AIR TRAFFIC 
MANAGEMENT FLEXIBILITY: 
HOW CAN ANSPS 
CHANGE?
Air navigation service providers (ANSPs) have a range of 
options available to them to improve flexibility and build 
resilience, writes Dr Isabel Franke-Chaudet, Principal 
Consultant Aviation, Egis.

The COVID-19 pandemic challenged the aviation industry as 
no other crisis has before. A dramatic drop in traffic levels in 
2020 was followed by a faster than expected recovery to pre-
pandemic levels in 2022 in some areas, and slower recovery 
in others. In the years to come increased volatility is to be 
expected. Previous challenges, such as capacity shortages, 
have returned, as well as new ones related to a loss of 
experienced personnel. This combined with recruitment and 
training challenges creates a significant risk to operational 
resilience, capacity provision and also the ability of the 
industry to innovate.

If there is anything that should be learnt from the past three 
years then it is the importance of resilience and flexibility. The 
industry must be capable of both ramping up and ramping 
down, while continuing to become more environmentally 
friendly and remaining socially sustainable. This 
resilience and flexibility can in part be achieved 
through an elastic cost base, which can be ramped up 
or down depending on traffic demand. 

The Airspace Architecture study set out a vision for 
the future where operations are decoupled from 
geographic locations, based on common standards 
and architecture, thus resulting in resilience and 
flexibility in operation as well as cost. Although the 
industry is making progress and working towards 
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this vision it is still some way off. In this article we provide 
Egis’ views on practical steps that air navigation service 
providers (ANSPs) can make today to achieve improvements 
in the short-term, driving flexibility and resilience for the 
future.  

Opportunities to improve cost-base elasticity exist across 
all cost-base elements: from staff costs, non-staff costs, and 
capital investment provisions. This opens up a range of 
options for ANSPs to consider that can make a real difference 
in the short term.

Ranging from staffing to investment and organisation, ANSPs 
need to plan ahead to allow for more flexibility while aiming 
to meet clear strategic objectives. The tendency has been to 
set resilience margins and only start planning when these 
margins start to erode – for example because a system reaches 
its end of life. The result is firefighting, and a reliance on the 
status quo. Building flexibility and contingency into ANSP 
plans from the outset is essential and this can be done in 
several ways. 

Contingency planning and scenario planning are needed 
to enable organisations to be agile to changes in traffic or 
circumstances. This will inform operations and directly feed 
into strategic and investment plans allowing ANSPs to work 
towards a more efficient infrastructure while minimising 
their development costs.

Resource planning to ensure the right balance between 
external suppliers and in-house labour is also vital. External 
contracts can be more modular, allowing for a more 
proportional increase (or decrease) of the cost with the 
required output. A key to successful use of external services 
is that adequate service-level agreement provisions must be 
established, along with good supplier trust. This will then 
allow for ANSPs to set up an appropriate balance between 
external contracts and in-sourced labour, sharing the risk 
with the supplier and introducing flexibility in cost and 
operation.

There needs to be negotiating flexibility. Where there is a 
lack of staff availability, this can be done through negotiating 
overtime. Where there is too much staff availability, the 
concept of “negative-working” could be considered, where 
a given number of working hours will be deferred into the 
future. If negative working is not an option, it is key for staff 
to be redeployed within the ANSP to ensure that operational 
activities are supported when demand is high and business 
development/planning projects are accelerated when 
additional staffing capacity is present. 

Finally, airspace change is required. Today’s airspace in Europe 
is mostly fragmented and in some regions it is outdated. 
Changes have been largely piecemeal. Reviews of the airspace 
and plans to implement changes to terminal manoeuvring 
areas (TMA) as well as en route to improve traffic flow 
and allow for better connectivity between TMA, en route 
and airports can also play an important role in improving 
resilience. This can also be supported by better use of Flexible 
Use of Airspace (FUA) concepts.

“The industry must be 
capable of both ramping up 

and ramping down, while 
continuing to become more 

environmentally friendly and 
remaining socially sustainable”
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When ANSPs work together they can unlock economies of 
scale, benefit from sharing lessons learned and speed up 
innovation. There are various forms of possible cooperations 
ranging from alliances, such as illustrated by iTEC and 
COOPANS, to Service Level Agreements, and any ANSP could 
enter into several such arrangements depending on the cross-
border infrastructure similarities.

Through joint procurement by clubs of ANSPs or using new 
models offered by some vendors involving creating a joint 
stock of spares for a number of partners held at vendors' 
facilities, this type of collaboration can also reduce training 
and maintenance costs. Business collaboration enables the 
sharing of knowledge, resources and working together where 
projects cannot be delivered alone. 

Such collaboration will support innovation and will enable 
ANSPs to work together in implementing new procedures 
and concepts. Borealis has shown how this can be beneficial 
for all partners involved with the implementation of the 
Northern Europe Free Route Airspace (NEFRA) project. 
Operational collaboration and the ability to merge sectors 
has been commonplace for a long time, enabling airspace 
structures to be adapted to suit changing traffic patterns and 
staff redeployment. However real benefits can be achieved 
where capacity can be scaled across regions. 

One example of it already being applied is the Geneva 
approach, where depending on direction of wind in relation 
to the runway, the traffic is managed by either DSNA or 
Skyguide. This is an example of a truly flexible arrangement 
supported by infrastructure, but also backed by the 
operational requirement, which if scaled up could drive real 
benefits in terms of contingency and flexibility. The flexibility 
of external services can also be applied and further extended 
through ANSP collaboration. Whether another ANSP is 
contracted or whether the collaboration enables greater use 
of services from a third party, it will increase flexibility in the 
cost base and enable more resilient operations, as long as they 
are underpinned by good contractual principles and supplier 
trust.

Real operational flexibility can only be achieved when 
supported by an underlying flexible architecture. Investment 
in the technical infrastructure of air traffic services (ATS) has 
focused on sustaining existing systems, which were designed 
for a more monolithic way of working. This, combined with 
existing national regulations and practices, has meant that 
flexibility in ATS has been difficult to achieve – the service 
lacks scalability. Solutions which will support flexibility are 
already identified in the ICAO GANP (International Civil 
Aviation Organization’s Global Air Navigation Plan), Airspace 
Architecture study and European Master plan, and some have 
been implemented at least locally.

Data-sharing across flight information regions can ease more 
dynamic cross-border operations in the short term with a goal 
to move towards non-geographic ATCO licencing to enable 
sectors to be handled by different ACCs. Digital towers and 
virtual centres allow controllers to operate independently 
from their geographical location and deliver economies of 
scale, while providing more flexible staffing options as well as 
lower maintenance costs for new infrastructure. Automation 
and AI/machine learning can improve performance 
and ease the workload of ATCOs, also allowing for more 
effective rostering and flexible resource allocation. And the 
implementation of system-wide information management 
will enable better and faster decisions through information 
sharing and enhanced situational awareness. 

Although the ultimate goal of connecting all the actors in the 
ATM world both at the ground level, and seamlessly between 
the ground and the air, may be some way off, the initial 
implementations will enable a shift in the way data is shared 
and used and will open opportunities for other concepts and 
technologies.

The question is how far we can go and how fast? Will 
we be constrained by the importance of close controller 
communication in the delivery of ATS?  Important safety/
human factors issues would need to be addressed, and of 
course there are other risks. It exposes traditionally isolated 
ATC systems towards operating in a “cloud computing” space 
– with all the additional cybersecurity considerations that 
come with that.

The crisis has exposed limitations in the current approach to 
crisis management, contingency operations, infrastructure 
design and business planning but also showcased the benefits 
and opportunities of investing in new solutions. Perceptions 
of staff as well as management will have evolved, and system 
changes coupled with new ways of working and changes to the 
underlying regulation could result in a step change. As we face 
a new more uncertain future there is a need to build resilience 
into our business models, service offerings, physical and 
virtual infrastructure and importantly, our people. Proactive 
steps must be taken by ANSPs and the relevant supervisory 
authorities, to ensure the industry is well prepared for both 
traffic variability and unforeseen external shocks.   

“Real operational flexibility 
can only be achieved when 
supported by an underlying 
flexible architecture”
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UNDERSTANDING 
THE IMPACT 
OF CLIMATE 
CHANGE 
ON AVIATION

1 The study was carried out for EUROCONTROL by Egis Aviation and the UK Met Office

EUROCONTROL is working 
to understand the many ways 
in which climate change is 
disrupting aviation operations 
and how stakeholders 
can develop new levels of 
resilience, writes Rachel 
Burbidge, the Agency’s 
Environment Policy Officer.

In recent years the aviation sector has ramped up its 
decarbonisation efforts. Airports, airlines and States have 
implemented ambitious decarbonisation strategies and, in 
October 2021, the International Civil Aviation Organization’s 
(ICAO) General Assembly’s historic agreement set a goal of 
net zero carbon emissions by 2050 for the global civil aviation 
sector. 

But that is just one side of the story. Climate change is also 
having an impact on the aviation sector. Disruptive weather 
has increasingly caused delays over the last few years. The 
Network Manager and its European aviation stakeholder 
partners have progressively introduced measures to counter 
this problem, such as integrating cross-border weather 

forecasts into network operations. But at the same time, 
Europe has been experiencing unprecedented weather 
events such as devastating floods in Belgium and Germany, 
wildfires and extreme temperatures across the continent. 

In 2022 temperatures were so hot in summer that 
some runways melted. Storms caused delayed, diverted 
and cancelled flights and damaged communications 
equipment. Extreme precipitation caused a control tower 
to flood, temporarily closing an airport. At the end of 
2022, we saw heavy winter weather impacting airport 
operations, causing many more flights to be delayed and 
cancelled.  

According to the United Nations Intergovernmental Panel 
on Climate Change, such impacts will increase as climate 
change accelerates. So the aviation industry needs to 
take action to adapt and build resilience. In fact, as traffic 
recovers this will increase pressure on the network – because 
impacts are exacerbated when capacity is constrained. 
Our latest EUROCONTROL long-term forecast predicts 16 
million flights a year by 2050, an increase of 40% on 2019 
levels. So we have a double challenge ahead.

Storms are one of our biggest problems: they cause delays, 
rerouting and reductions in horizontal flight efficiency, all 
of which impact fuel burn and CO2 emissions. They can also 
damage infrastructure; one impact of climate change can be 
an increase in lightning strikes. 

To support the European aviation sector in adapting to 
climate change in 2021 EUROCONTROL produced a study1 
“Climate Change Risks for European Aviation” to better 
quantify the potential impacts. 
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From 2013 to 2019, on average, storms were responsible for up 
to 7.5% of total en-route air traffic flow management (ATFM) 
delays at network level, and the trend was increasing. During 
this period, if a flight was affected by a storm, then the average 
en-route ATFM delay was around 17-18 minutes. 

“It is therefore expected that the impacts of climate 
change will increase across the century. It is not just rising 
temperatures, but also the secondary impacts that are 
cause for concern. Higher temperatures are associated 
with increasingly unpredictable or severe weather events, 
whilst the melting of land ice and the warming of the oceans 
threatens coastlines around the world due to sea level rise. 
These impacts pose threats to infrastructure, transport, 
supply chains, communities and the resilience of the global 
economy” (Climate Change Risks for European Aviation).

FEWER STORMS – BUT MORE INTENSE

We wanted the study to provide an understanding of how the 
frequency and intensity of storms might change in the future. 
We found that by 2050, while in northern Europe the number 
of days with the potential for convective weather conditions 
and major storms might increase, in the south they would 
decrease, leading to an overall reduction. But when major 
storms do occur, they will be more intense. So, although 
overall delays due to major storms might decrease, if a flight 
were to be delayed by a major storm, the delay would be 
greater – an average of 20-22 minutes per flight up from 17-18 
minutes in 2019, although with some geographic differences. 
Regions around the Alps, southern Germany, western Czech 
Republic, northern parts of the UK and most of northern 
Europe are likely to experience an increase in the number of 
days with significant convective activity. 

SEA-LEVEL RISE COULD CLOSE 
AIRPORTS

We also looked at the potential impacts of sea-level rises for 
European airports. We looked at 270 coastal and low-lying 
airports in the European Civil Aviation Conference (ECAC) 
region and we found that, by the end of the century, over two-
thirds of them would be at risk of some coastal or marine 
flooding. This has an operational and economic impact. If a 
large airport with over 100,000 movements per year is closed 
for a full day due to flooding, then around 2-3% of overall air 
traffic movements in the ECAC region might be impacted 
with delays, cancellations and reroutings. From an economic 
point of view, if a large airport were closed for a full day then 
we estimate costs of about EUR 18 million and, for a medium-
sized airport, costs of around EUR 3 million (although that 
is an average so it could vary considerably). Moreover, if one 
airport were closed this would have a ripple effect across the 
network.

WIND PATTERN CHANGES

Changes in wind patterns can have several different impacts. 
Very strong winds can halt operations; changes to the 
prevailing wind direction can also impact operations if there 
is no crosswind runway, and changes to high-altitude winds 
can impact flight times and potentially cause issues for airport 
slot management.

Another aim of the study was to analyse how changes to high-
altitude winds might impact flight times. We studied three 
route groups – Europe to North Asia, Europe to North America 
and North Europe to the Canary Islands, in both directions 
and for both summer and winter. We found that for all routes, 
except from Europe to the Canaries in winter, average flight 
times decrease. 

Although the average impact of changing wind patterns on a 
single flight may look negligible, the combined impact (which 
considers all flights operating on the traffic flows considered 
in this study) is much more substantial. The overall reduction 
in flight times, as a result of stronger jet streams, is likely to 
bring savings of more than 55,000 tonnes of aviation fuel 
per year, which corresponds to roughly 175,000t of CO2 saved 
each year, with the greatest reduction expected on routes to 
and from Asia (although this must be taken in the context of 
potential increases in traffic and changes to fuel supply).

Projected change in extreme rainfall days by 2050

A one-day closure of an airport due to full 
or partial/severe flooding, could potentially 
impact 0.5% (medium airports) and 2-3% 
(large airports) of all air traffic movements 
per day in the ECAC area

In 2019, over 1 million km were flown as 
a result of avoiding a major storm. This 
corresponds to over 6,000t of extra 
fuel consumed, or over 19,000t of CO2 
produced
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HIGHER TEMPERATURES

Another major impact to consider arises from higher average 
and extreme temperatures. This can impact operational 
performance, because warmer air is less dense so more thrust 
will be required for take- off; more runway length or reduced 
payloads might be needed during the hottest parts of the day. 

There might also be climate-change-induced impacts on 
tourism demand. For example, some locations may become 
uncomfortably hot for tourism in the summer months, 
which may see tourists moving their holidays to the Spring 
or Autumn, or to relatively cooler locations. Conversely, 
new locations might start to have a more pleasant climate 
throughout the year, leading to an increase in tourism. This 
can all have an impact on the number of passengers passing 
through airports, and the number of flights, infrastructure 
and personnel required. And although we expect such 
changes to be gradual, it is something for airports to think 
about in their longer-term planning.   

“A coordinated approach is 
also essential to ensure that 
our response is timely and 
impacts are reduced for all”

TO PREPARE FOR THE FUTURE,  
RESILIENCE-BUILDING NEEDS 
TO START NOW
The European aviation sector has the potential 
to adapt to future climate conditions if it starts 
building resilience now so as not to be caught 
unawares further down the line. It will never be 
possible to be 100% resilient to every single event 
but taking proportionate and timely action can 
reduce future operational impacts, damages and 
costs. 

It is essential for all aviation organisations to 
carry out a climate change risk assessment and 
implement adaptation measures to build resilience 
for their own passengers, personnel, infrastructure 
and operations. But it is also important to recognise 
the interconnectedness of the wider European 
and global aviation system and that an impact 
in one location can have knock-on effects across 
the network. Therefore, a coordinated approach 
is also essential to ensure that our response is 
timely and impacts are reduced for all. In response, 
EUROCONTROL and ACI EUROPE have established 
the European Aviation Climate Change Adaptation 
Working Group to support operational stakeholders 
in adapting to the impacts of climate change. The 
group is developing guidance, providing peer-to-
peer support and identifying good practices to 
contribute to building a climate-resilient aviation 
sector. EUROCONTROL will continue to support 
European aviation in this collaborative effort.

Fuel and CO2 saved
(1,000 tonnes)

2050 traffic (= 2019 traffic) Expected 2050 traffic levels 
(+47%)

Expected 2050 traffic levels 
(+65%)

Fuel burn CO2 Fuel burn CO2 Fuel burn CO2

Europe to North America 9 28 13 42 15 47
North America to Europe 12 38 18 56 20 63
Europe to Asia 23 72 33 105 37 118
Asia to Europe 10 32 15 47 17 53
N. Europe to Canaries <1 <1 <1 <1 <1 <1
Canaries to N. Europe 1 5 2 7 2 8
Total 55 175 81 257 91 289

20 to 22 minutes
Forecast average en-route ATFM delay 
due to weather per flight delayed by a 
major storm in 2050

Fuel and CO2 saved per year as a result of changing wind patterns
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THE FRAMEWORK FOR 
OUTSTANDING AVIATION 
PERFORMANCE
Hannu Juurakko, Vice 
President ATM and Chairman 
of the ATM Executive Board at 
Frequentis believes in the open 
and integrated ATM ecosystem 
combining operational 
efficiency, business continuity 
for operational infrastructure, 
and the highest degree of 
safety. He shared his views 
ahead of Airspace World in 
Geneva.

Frequentis is redefining the world of ATM with its 
new integrated ATM ecosystem approach and its 
impact on the industry. Can you tell us more?

Over the years Frequentis has placed an enormous effort 
into the development of its portfolio. We have done this by 
introducing new innovations, acquiring new companies and 
forming partnerships with leading market players. This has 
allowed us to build up an impressive portfolio that addresses the 
key requirements of air navigation service providers (ANSPs), 
airports and, with our uncrewed traffic management (UTM) 
approach, public services. Our aim has always been to listen 
to our customers and to support them with their challenges. 
When it comes to integrating new technologies, this could 
involve moving to new operational models and securing the 
business continuity while implementing sustainable aviation 
initiatives. Following this, the next step in our strategy is to 
bring together market leading technologies as one integrated 

ATM ecosystem. This creates superior operational efficiency 
whilst still delivering the highest degree of safety and security 
blueprint. 

Are we right to say that the ecosystem can be seen 
as the collaboration model of the future? How do 
you define the ecosystem?

I do believe that the way we work together with ANSPs, 
airports or other aviation stakeholders is changing. The same 
can be said for a lot of players in the ATM industry, whether 
this is vendors that have been on the market for a long time 
or start-ups. We see the ecosystem as a collaboration model. 
Here, Frequentis can integrate third party solutions with 
its own set of solutions into one operational environment. 
This creates significant productivity benefits and reduces 
operational risks. A good example of this is digitalisation 
with artificial intelligence where multiple data sources can be 
combined into one comprehensive overview for the air traffic 
controller (ATCO). This makes their work more efficient, 
guiding them to the right decisions faster.  

Frequentis has always had a very solid focus 
on technology, are we right to say that there is 
a stronger willingness to become the leading 
integrator in the ATM world?
We have always had, and will continue to have, a solid focus 
on technology and engineering. Developing technologies and 
solutions for a safer world has been our goal for over 75 years 
and will remain a key aspect for our company. Just looking at 
the many projects we have delivered over the years, you can see 
that our role is to ensure that all components from technology 
to applications work perfectly, and we are known that we 
always complete our projects and deliver our obligations. This 
is to ensure that customers can start operations or move to 
new platforms within the agreed timeframe. 

One of the strongholds of Frequentis as a company is having a 
clear focus on the evolution of the technology, and the ability 
to integrate these into a complete offer that fully supports 
our customer goals. The result is that the customer can rely 
upon one company to assume full responsibility to optimise 
traffic, set up the digital tower or integrate all aspects of 
voice communications. Whatever the project, our ambition 
remains to deliver the optimal solution to the customer, 
maintaining full responsibility to make it work.
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What would you say are the foundations to realise 
this strategy? 

As I mentioned earlier, our experience with projects in safety-
critical environments has been ongoing since 1947. This has 
resulted in an extensive expertise and a deep understanding 
of customers’ needs, which will always be a solid basis for 
what we do. 

Part of this is also how we deal with innovation and the role 
it plays in any development, both in the operational aspects 
and the integration of products. We use innovation daily, in 
all projects, and do not confine it purely to an Innovation Lab 
setting. Customers then benefit sooner from state-of-the art 
technologies and solutions.  

Another aspect is our approach to products and solutions 
acting as an integrated portfolio, allowing products to be 
operated in a stand-alone solution but also integrated with 
third party products into one overall system. This creates 
more operational advantages and systems become more user 
friendly because of this harmonised operational platform and 
controller user interfaces. 

How will this one ecosystem adapt to the ever-
changing demands of the ATM industry?

We work with open interfaces to allow easy, fast and safer 
integration with systems installed within ATC, the operations 
centre and many others. The end goal should always be to 
help our customers seamlessly and efficiently move to new 
systems and operational models. This can only be achieved 
by collaborating both with customers and other players on 
the market in integrated project teams. Here we have a world 
where ANSPs, airports and other stakeholders being locked-
in to one vendor is a thing of the past. Now the provider that 
can bring all solutions together to create a unified end-to-end 
view with a choice, is the one that will be the most successful. 

The other foundations are optimising operations and 
increasing performance through digitalisation. Here we 
think of a better data exchange and the combination of data 
from multiple sources. When we bring these together, and we 
use technologies like artificial intelligence (AI) we can help 
the controller make faster, fact-based decisions. 

Meet us at Airspace World in Geneva, stand F17 to find 
out more.

FREQUENTIS: 75 YEARS OF 
SUPPORT TO PUBLIC SERVICES
Frequentis’ safety-critical communication and 
information solutions leverage more than seventy-five 
years of cross-industry experience in civil aviation, 
defence, public safety, and public transportation 
markets. Frequentis ATM helps ANSPs worldwide 
deliver safer and more secure capacity for airspace 
users in a cost-efficient way.  Frequentis ensures the 
safety of 95% of the world’s passengers and aircraft.

Hannu Juurakko is Frequentis Vice President ATM and Chairman 
of the ATM Executive Board. His background includes more than 
two decades in the telecoms industry, holding various roles in high 
availability, mission-critical system development.
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A TIME 
TO INNOVATE

1 https://www.sesarju.eu/news/new-sesar-3-joint-undertaking-promises-be-bigger-bolder-better

Andreas Boschen is the 
Executive Director of the 
SESAR 3 Joint Undertaking 
and talks about the need for 
industry to adapt, transform 
and innovate. 

There is no doubt that we are living in unprecedented times. In 
aviation and air traffic management, this was already the case 
back in 2019 when Europe’s airspace management system hit 
its capacity limits. Now with post-COVID conditions, climate 
change and a war in Europe, the industry is dealing with 
a potent mixture of disruption, volatility and uncertainty 
combined with intense pressure to adapt and transform its 
operations for the better. 

Where does innovation fit into all of this? Einstein was not the 
first and will surely not be the last to observe that in the midst 
of every crisis lies great opportunity. A chance to problem-
solve, to do things differently, to unite around a common 
purpose, and above all, to drive meaningful change. In other 
words, innovate. Innovation and aviation are inseparable 
in my mind. Since the dawn of our industry, we have seen 
many leaps of faith, which have resulted in pioneering new 
developments. However, innovation can be the first to take 
a hit when financial and human resources are tight, as is the 
case for many aviation stakeholders right now.

Luckily, we have safeguarded these important resources 
through the SESAR (Single European Sky ATM Research) 3 
Joint Undertaking (SESAR 3 JU), which started its operations in 
late 2021 as a European public-private partnership1. With our 
55 founding members covering the entire aviation value chain 
including drones, I believe we have the creative intelligence 
and collective commitment to rise to the challenges facing 
air traffic management and aviation. Between now and 
2030, we will invest EUR 1.6 billion to accelerate, through 
research and innovation, the delivery of an inclusive, 
resilient and sustainable  Digital European Sky. Building on 
the achievements of the preceding programmes, we want to 
drive an ambitious programme to make Europe’s aviation 
infrastructure fit for the digital age, while offering quick wins 
to contribute towards the sector’s net zero ambitions.

Understanding the nature of, and then addressing, the 
challenges that loom over our industry demands action by 
multiple and diverse stakeholders across the aviation value 
chain. We have expanded the membership of the SESAR 3 JU 
to include, for the first time, operators of unmanned aerial 
systems (UAS), the direct membership of airspace users, 
as well as airports beyond the major hubs. In many ways, 
the membership reflects the diversity of today’s aviation 
landscape but also signals the growing will of stakeholders to 
join forces in order to deliver change.

Crises are time-critical. They require speedy reaction. In 
addition to a more diverse and enlarged membership, we 
have put in place mechanisms within the new programme 
to accelerate the innovation lifecycle and fast-track the most 
promising solutions through large-scale demonstrators, 
to encourage market uptake by emerging pioneers in the 
industry. The aviation sector has to accelerate its transition 
to a sustainable and digital future, and we believe that these 
structural changes to how we innovate should allow for 
greater agility, speed and ultimately the digital transformation 
on which we are all banking.

Collaboration is the linchpin to innovation. No single 
organisation or country can address alone the challenges 
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ahead, nor make the transformational changes that are 
necessary. It requires close cooperation between all the 
stakeholders that contribute to air traffic management, from 
the European and national decision-makers that regulate it, 
the organisations and staff that operate it, to the academic and 
industry stakeholders that research, design and manufacture 
it. This is where the role of the SESAR 3 JU comes into play. 

Through the institutional partnership model, we have the 
means to coordinate all the stakeholders, pooling the critical 
mass of resources and expertise needed. We are stepping 
up our cooperation with regulatory and standardisation 
bodies, notably the European Union Aviation Safety Agency 
(EASA) and EUROCAE, in order to accelerate solutions into 
implementation, while working closely with the SESAR 
Deployment Manager. Also critical will be creating new 
synergies between research and innovation activities at 
European and national level, in order to avoid any overlaps 
or duplication of effort. The newly established States’ 
Representative Group will facilitate these synergies, to 
connect Member States’ activities with progress made by the 
JU in line with the EU’s top priorities: the “Sustainable and 
Smart Mobility Strategy”, the “European Green Deal” and a 
“Europe fit for the digital age”.

We can distil these priorities into two words: decarbonisation 
and digitalisation. Decarbonisation because emissions 
savings can be achieved in the short term by introducing new 
technologies and procedures into air traffic management. 

We will investigate new greener taxiing techniques that could 
reduce aircraft fuel consumption on the ground by between 
50% and 85%, and the use of satellite-based technologies to 
reduce the carbon footprint of flights and aircraft arriving 
into airports. CO2 is not the only area of concern; evidence 
suggests that aviation’s non-CO2 emissions are in fact having 
a greater impact on the climate than CO2. Research shows 
that rerouting aircraft around climate-sensitive areas can 
dramatically reduce the warming effect of these emissions, so 
we are looking at models and applications that can support 
such operations.

Digitalisation because with advances in technology, we 
can make a fundamental shift from today’s bespoke and 
physically-based systems, towards more modular, service-
oriented  applications, enabling greater data exchange and 
connectivity between air and ground, air traffic control 
centres, airports and other actors in the transport system.  

Over the coming years, we will explore multiple technology 
pathways, from satellite technologies, supported by EGNOS/
Galileo, and virtualisation, to artificial intelligence and 
augmented reality, in order to develop solutions that can really 
bring about the transformation change that we are looking to 
achieve. One standout innovation which we will continue to 
advance will be virtual centres, which we see as a real game-
changer for making air traffic management more resilient 
to uncertainty and disruption. By unbundling services that 

“No single organisation or 
country can address alone 
the challenges ahead, nor 

make the transformational 
changes that are necessary”

Caption
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make up air traffic control and decoupling them from the 
physical location of the control centre and the controller 
working position (CWP), air navigation service providers 
can pool more easily services and resources, and in doing so 
increase capacity while improving cost efficiency. Sharing 
also means being able to deal more flexibly with traffic 
fluctuations, virtually allocating controllers and resources 
where and when needed, and scaling capacity up or down 
according to demand. 

It is no surprise then to find decarbonisation and digitalisation 
at the heart of our new Digital European Sky programme and 
its nine flagships2. 

2 https://www.sesarju.eu/sites/default/files/documents/reports/SESAR 3 launch brochure.pdf
3 https://www.sesarju.eu/AirspaceWorld_2023
4 https://www.sesarju.eu/news/green-deal-and-u-space-digital-sky-demonstrators-officially-get-going
5 https://www.sesarju.eu/news/onwards-and-upwards-new-projects-invest-eur-350-million-digital-european-sky

The beauty of the SESAR 3 JU is that the partnership is building 
on results from the 70 projects within our legacy research and 
innovation programme (SESAR 2020). Altogether, they have 
delivered more than 150 digital solutions, many of which 
are already in deployment. The successful outcomes of these 
projects will be showcased at Airspace World in Geneva3 (8-10 
March) at a dedicated SESAR Showcase theatre. Considering 
the urgency of the situation, our aim is to accelerate the 
digital transformation so our initial focus will be showing at 
scale, through very large-scale demonstrators, the benefits of 
a number of quick wins and engaging with stakeholders to get 
moving on their implementation. 

In this respect, in 2022, 5 Digital Sky Demonstrators got going 
thanks to funding from the Connecting Europe Facility4 
managed by the European Climate, Infrastructure and 
Environment Executive Agency (CINEA). The demonstrators 
are a key tool to support the SESAR vision of delivering the 
Digital European Sky, matching the ambitions of the European 
Green Deal and the “Europe fit for the digital age” initiatives. 
With combined funding to the tune of EUR 45 million 
between now and 2025, the selected projects aim to accelerate 
the market uptake of SESAR Solutions for greener aviation 
and urban air mobility. In addition, under our first calls for 
exploratory and industrial research, we have selected 48 
projects for a total investment of 350 million EUR covering all 
nine flagships.5 We are now preparing the grant agreements 
with the selected projects, so that they can start in the near 
future. These project consortia will be tasked with fostering 
new and innovative ideas, as well as fast-tracking the uptake 
of innovations across Europe as of 2023. More calls will be 
opened between now and 2027, as the programme progresses. 
  

“Our aim is to accelerate the digital 
transformation so our initial 
focus will be showing at scale the 
benefits of a number of quick wins 
and engaging with stakeholders”

Caption
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“AVIATION STAKEHOLDERS 
WILL RESPOND SUCCESSFULLY 
TO THIS AMBITIOUS 
DECARBONISATION 
CHALLENGE”
The time has come to make 
the European Green Deal 
a reality, says Paloma 
Aba Garrote, Acting 
Director of the European 
Climate, Infrastructure and 
Environment Executive 
Agency (CINEA).
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The European Climate, Infrastructure and Environment 
Executive Agency (CINEA) was officially established in 
February 2021, successor to the Innovation and Networks 
Executive Agency (INEA).  Its mission is to support 
stakeholders in delivering the European Green Deal 
through high-quality programme management that helps 
to implement projects contributing to decarbonisation and 
sustainable growth. Consequently, CINEA plays a key role 
in supporting the European Union (EU) Green Deal through 
the efficient and effective implementation of its delegated 
programmes: the Connecting European Facility; Horizon 
Europe; Innovative Fund; the LIFE programme; the EU 
Renewable Energy Financing Mechanism; the European 
Maritime and Fisheries and Aquaculture Fund, and the Public 
Sector Loan Facility under the Joint Transition Mechanism.

The European Green Deal is a package of policy initiatives, 
which aims to set the European Union on the path to a green 
transition, with the goal of reaching climate neutrality by 
2050. It supports the transformation of the EU into a fair and 
prosperous society with a modern and competitive economy. 
All the programmes delegated to CINEA aim to address the 
EU Green Deal Objectives from different angles (research, 
deployment, studies, works) and for different sectors (all 
modes of transport as well as energy and environment, to 
name a few).

The European Green Deal has the potential to play a key role 
not only in ensuring in the short term the much-needed 
economic recovery after the COVID-19 pandemic crisis, but 
also in addressing long-term climate change threats. Project 
promoters in all modes of transport including air transport 
are therefore taking advantage of EU funding opportunities 
available under the various programmes managed by CINEA 
to address these challenges and make change happen. CINEA 
is pleased to regularly promote all the efforts and success 
stories of its beneficiaries in doing so.

Is the European Green Deal a wake-up call for 
transport and in particular air transport?

With transport contributing around 5% to EU GDP and 
employing more than 10 million people in Europe, the 
transport system is critical to European businesses and global 
supply chains. At the same time, transport brings costs to our 
society in the form of greenhouse gas and pollutant emissions, 
noise, road accidents and congestion.

Today, transport emissions represent about 25% of the EU's 
total greenhouse gas emissions, and these emissions have 
increased over recent years. We also all know that a significant 
part of CO2 emissions come from aviation. So, if the EU wants 
to be the first climate-neutral continent by 2050, this requires 
ambitious changes in transport including air transport. The 
involvement of all actors is necessary if we want to achieve a 
90% reduction in transport-related greenhouse gas emissions 
by 2050.

Because the European aviation sector has taken on the 
challenge of achieving carbon neutrality by 2050, by making 
every journey as environmentally friendly as possible and 
aiming to fly the optimal green flight, the only way forward 
is to deliver all the expected improvements. The aviation 
sector has clearly shown its resilience, its capacity to react 
and to innovate during the COVID-19 pandemic crisis. All 
aviation stakeholders have worked together to overcome 
the difficulties, so there is good reason to believe that 
aviation stakeholders will again respond successfully to this 
ambitious decarbonisation challenge. We can already see 
very promising and exciting projects focusing on sustainable 
fuels, redesigning aircraft and the airports of the future, 
improving existing technologies for take-off and descent, 
reducing CO2 emissions and noise, developing drone 
services and integrating drones into European air traffic 
management. 

Concretely what EU funding opportunities are 
available to help the aviation sector address the 
European Green Deal objectives?

Several EU programmes are relevant to air transport. As we 
are now fully in a new funding cycle 2021-2027, there are lots 
of new funding opportunities available. Moreover, part of 
CINEA's mission is also to foster synergies and natural links 
between its different funding programmes. 

First, from a research point of view, Horizon Europe supports 
research projects developing and testing new clean energy and 
transport technologies. In particular, the societal challenge on 
smart and sustainable transport aims at developing solutions 
and services for clean, competitive, smart and resilient 
transport and mobility. More concretely, CINEA supports 
state-of-the-art research on various aviation domains, such 
as propulsion, eco-materials, aerodynamic noise, and safety, 
among others. The Horizon 2020 Framework Programme 
supports projects conceiving breakthrough technologies up 
to validating prototypes in the real environment. All these 
projects are contributing to designing the aircraft of the 
future.

Second, the Connecting Europe Facility (CEF) focuses on 
building modern EU infrastructure (transport, energy and 
telecoms) and more precisely on deploying innovative 
solutions on a large scale.

More particularly relevant to air transport is the SESAR 
(Single European Sky ATM Research) priority which aims 
to improve the performance of  air traffic management 
(ATM) in Europe by modernising and harmonising ATM 

“If the EU wants to be the first 
climate-neutral continent by 
2050, this requires ambitious 
changes in transport 
including air transport”
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systems, synchronising the deployment of essential ATM 
functionalities, enhancing civil-military interoperability, 
reducing fragmentation and consolidating the provision 
of air navigation services. Furthermore, the Programme’s 
“Urban Nodes” priority provides funding for studies to link 
airports and urban centres.

A new set of CEF Transport calls were published last 
September with a deadline of 18 January 2023 and are 
currently being evaluated. There will be other CEF Calls 
published in the second half of 2023 and on a yearly basis. It is 
worth noting that the 2022 CEF Transport Calls included four 
topics related to SESAR. 

Out of the four SESAR topics mentioned above, the 
topic ‘’Common Project One” focused on short-term 
implementation needs resulting from the SESAR Deployment 
Programme. 

For this specific topic, applicants had to coordinate their 
applications with the SESAR Deployment Manager (SDM) 
who advised them on the relevance and compliance of their 
proposals with the SESAR Deployment Programme and the 
priorities of this Call. The SDM also consolidated the relevant 
implementation projects into several project clusters to ensure 
the effective and optimal synchronisation of the projects in 
accordance with the SESAR Deployment Programme.

Moreover, there was also another topic focusing on “Other 
SESAR Projects” that aimed to support projects that 
implemented Communications, Navigation and Surveillance 
(CNS) ground and airborne infrastructure, routes and 
procedures, which are not addressed by the Common Project 
One. The Other SESAR Projects included more specifically 
works related to Performance Based Navigation, Datalink 
Services and Automatic Dependent Surveillance-Broadcast.

The 2022 Call also included the possibility to support further 
digital sky demonstrators. It followed the five grants recently 
signed for digital sky demonstrators resulting from the 2021 
Call.

What is expected from such demonstrators? The 
demonstrators must be closely connected to standardisation 
and regulatory activities. The projects need to take place 
in live operational environments, demonstrating services, 
technologies and standards necessary to deliver the digital 
European sky. The supervisory authorities should be 
involved at an early stage, providing tangible evidence of 
the performance benefits in terms of environment, capacity, 
safety, security and affordability. These activities should cover 
Technical Readiness Level 7 and 8. 

The Digital Sky Demonstrators under the 2022 Call contribute 
to two research and innovation flagships, namely the gradual 
transition towards higher levels of automation, and virtual 
centres and ATM data service providers. 

1 https://cinea.ec.europa.eu/index_en
2 https://ec.europa.eu/info/funding-tenders/opportunities/portal/

These above are new opportunities to fund projects for 
European aviation under the SESAR programme and I would 
like to encourage aviation stakeholders to continue seizing 
these funding opportunities and apply.

Next to the SESAR programme, CEF is also supporting aviation 
projects though other funding priorities. 

We are for instance supporting the greening of airport 
operations through our Alternative Fuel Infrastructure 
Facility. 

We are also supporting a growing number of aviation projects 
– this is perhaps less well known – through our military 
mobility envelope.

Military mobility actions are an important tool that can 
contribute to the modernisation of air transport for civil and 
military use. They provide an excellent opportunity to create 
and increase synergies between defence and civil air transport 
infrastructures and support the needs of both by complying 
with dual-use requirements.

It is worth stressing that opportunities for synergies can 
emerge at any stage of a Horizon Europe or CEF project lifetime. 
Active participation in thematic events attended by both the 
CEF and H2020/Horizon Europe communities is valuable 
for project promoters allowing them to find opportunities 
for synergies. Considering other funding and support 
instruments made available by the European Commission 
and other EU institutions is another key approach to tap into 
the potential of synergies.

Further information on all programmes managed by CINEA 
and all open calls for proposals are available on CINEA's 
website1 and the EU Tender and Funding Opportunities 
Portal2. Now is really the time to act to make change happen 
and make the European Green Deal a reality for us and our 
future generations.  

“Now is really the time to act to 
make change happen and make 

the European Green Deal a reality 
for us and our future generations”
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SAMPLE:  
AN INNOVATIVE,  
COST-EFFECTIVE WAY 
TO MANAGE OBSTACLE 
CLEARANCE AT AIRPORTS

1 SAMPLE – pl. System Automatycznego Monitorowania Przeszkód Lotniczych i Ewidencji 

To ensure the safety of aircraft and compliance with 
international regulations (such as ICAO Annexes 14 and 15), 
internal legislation established by civil aviation authorities 
(CAAs) mandate that airports and air navigation service 
providers (ANSPs) identify, evaluate, and mitigate air 
navigation obstacles in the vicinity of an airport. There are 
still numerous challenges associated with the management 
of these obstacles - such as properly identifying them, 
accurately evaluating the risks associated with them and 
balancing safety with operational efficiency.  There are also 
challenges facing ANSPs and airport operators in providing 
electronic terrain and obstacle data (eTOD) data sets, such as 
the high costs of implementation and maintenance, a lack of 
standardisation across different countries and difficulties in 
integrating the eTOD data with legacy systems. Moreover, due 
to dynamic changes in cities’ skylines and the rapid growth of 
uncrewed air vehicle (UAV) operations, the need for a reliable 
digital terrain model source is likely to grow significantly.

To address these issues, a new automatic air navigation 
obstacles monitoring system named SAMPLE1 is being 
developed by a Polish consortium formed from the Polish 
Air Navigation Services Agency (PANSA), AP-Tech and 
Creotech Instruments. SAMPLE is an innovative system 
which uses cutting-edge technology to automatically derive 
accurate data on air navigation obstacles (and terrain), based 
on high-resolution Earth Observation satellite imagery and 
supplementary data for further advanced visualisation, risk 
analysis, reporting and automatic notifications.

Following extensive R&D activities SAMPLE is equipped with 
an innovative mechanism for efficiently processing multi-
source data and providing a digital terrain model and other 
complex sets of information on objects and their parameters 
for any given area. Depending on the nature of the final 
customer - ANSP, CAA, airport operator, UAV operations 
manager, local administrative units, real-estate investors and 
so on - SAMPLE allows for the selection of required input data 
and the formatting of output data.

www.ap-tech.pl
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The innovative importance of this breakthrough solution lies 
primarily in its ability to integrate data from multiple sources 
generated via various technologies. The basic set of input data 
includes satellite images, synthetic aperture radar images, 
Point Clouds, video surveillance and UAV scans, including 
photogrammetric and LiDAR products. Furthermore, 
additional information such as NOTAMs or air navigation 
obstacle databases from local ANSPs can be added and cross-
checked.

Novel machine learning and other proprietary artificial 
intelligence techniques are implemented in the analysis 
process to detect, measure, and categorise objects, as well as 
to anticipate the emergence of new air navigation obstacle  
- for example, tree growth analysis and prediction. Very 
complex analysis of a large area can take from a few seconds 
to several hours, which is significantly faster than traditional 
field surveying methods. Moreover, the system lowers the 
cost of data acquisition and increases its overall availability.

The outcome of the analytical process is essentially a digital 
terrain model providing information regarding all objects 
with the source data resolution. The output data can be 
provided to the customer in various formats, including 
AIXM 5.1, custom database or API, air navigation obstacles 
survey or a digital terrain model. SAMPLE can provide the 
documentation needed to report air navigation obstacles to 
the CAA and even execute such a report autonomously.

Air navigation obstacle data provided by SAMPLE complies 
with all formal requirements concerning integrity, resolution, 
and accuracy (considering the minimum confidence level 
specified in ICAO regulations for vertical and horizontal 
measurements). Achieving such high values for these 
parameters is possible due to the fusion of different high-
accuracy data sets that cross-validate each other. The 
operational readiness of the system is being validated by the 
Polish ANSP - PANSA.

SAMPLE’s automatic analysis can be performed at any 
requested time. The system identifies air navigation obstacles 
based on the dimensions of the obstacle limitation service 

(OLS) defined in ICAO Annex 14 as well as the eTOD defined 
in ICAO Annex 15 and can also analyse any surfaces required 
by the customer. This allows flexibility in adapting to future 
regulations and analysing other restricted areas (such as 
building restricted areas). 

SAMPLE, in addition to its basic functionality, also involves 
several complementary modules. One of them is the Airfield 
Remote Safeguard System (ARESS), an advanced system 
installed at an airport to detect real-time presence of air 
navigation obstacles within the runway approach surface. 
This module is primarily designed for instantaneous real-
time temporary obstacles detection. It uses a dedicated optical 
system to provide a comprehensive analysis of objects within 
an 18 km range. Detected objects are automatically classified 
and stored in the SAMPLE database.  

During the development process, SAMPLE consortium 
members regularly consulted with the Polish CAA to ensure 
that the system's output meets all formal requirements 
and are practically useful for the CAA, ANSP and airports. 
Furthermore, a meeting between the SAMPLE project 
consortium and representatives of all the Polish airports took 
place in Warsaw in January 2023. The goal of the event was 
to present the project concept and adapt the final product's 
assumptions to the real needs of the customers, such as airport 
operators. It is assumed that SAMPLE can successfully support, 
modernise or even replace the current processes for detecting 
and cataloguing air navigation obstacles in the future.

The system’s creators expect that the cost of the service will 
be comparable to the expenses currently incurred by airport 
operators to effectively manage air navigation obstacles 
around airports, including commissioning surveys and 
creating detailed documentation. It is anticipated that the 
main SAMPLE  services will be available for users in Q4 2023.

Authors: Monika Karpińska, Samer Bou Habib

For more info: www.info.sample.aero
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ATM: 
NAVIGATING THE 
CHALLENGING 
CYBERSECURITY 
LANDSCAPE

With the exponential increase 
in digitalisation of our society 
we have witnessed over 
the past two to three years, 
all sectors of our economy 
need specific attention, and 
this is, of course, also the 
case for the aviation sector, 
explains Juhan Lepassaar, 
Executive Director of the 
European Union Agency for 
Cybersecurity.
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ENISA, the EU Agency for Cybersecurity, engages with 
all the actors of the different economic sectors, together 
with Member States and EU institutions and bodies, to 
issue recommendations and ensure the highest level of 
trustworthiness in command, control and supervisory control 
systems used in all critical infrastructure networks. 

However, as multifold as it is, the role of ENISA goes far 
beyond this high level of action. The Agency supports 
cybersecurity policy development and implementation and 
helps Member States with their cybersecurity strategies. It 
also gives its support to address challenges at national levels 
by issuing recommendations and best practices. We work 
here to strengthen cooperation between Member States and 
EU institutions, bodies and agencies. This can be through 
operational cooperation with joint situational awareness 
activities or through capacity-building activities such as co-
organised cyber exercises. ENISA acts, therefore, as a lead 
management coordinator between technical actors and 
political decision-makers in the event of a large-scale, cross-
border cyber crisis.

ENISA also supports Member States with the organisation 
of cyber exercises such as Cyber Europe, designed to test the 
cybersecurity levels, business continuity processes and crisis 
management capabilities of specific sectors. In 2022, the 
Cyber Europe exercise tested the resilience of the EU health 
sector.

The Agency also issues a yearly threat landscape report to 
identify trends. The ENISA Threat Landscape report gives 
some essential insights into the evolution of threats. With 
more than 10 terabytes of data stolen monthly, ransomware 
remains one of the two top threats, alongside attacks against 
availability (Distributed Denial of Service (DDoS) attacks). The 
analysis of threat actors and threat trends help support better 
preparedness across the EU and among relevant EU bodies 
and sectors.

Defined by the Cybersecurity Act, the activities of ENISA 
play a central role in meeting the objectives of the EU's 
Cybersecurity Strategy in the Digital Decade1.

ENISA has been encouraging and facilitating cybersecurity 
developments for a number of economic sectors such as 
telecommunications, finance, health, energy and transports, 
including aviation. The COVID-19 pandemic accelerated 
several drivers in many industries, forcing companies into 
a “no return” digital transformation path. In the process, as 
end users flocked towards online channels, organisations 
increased the pace of innovation and adoption of more 
advanced technological solutions across the supply chain. 
If we observe that the aviation sector, like most sectors, is 
also embracing digital transformation, then maintaining 
a high level of safety remains especially vital in this sector 
considering our current context of volatile and highly 
impactful global events, such as the pandemic and climate 
change.

1 https://digital-strategy.ec.europa.eu/en/library/eus-cybersecurity-strategy-digital-decade
2 https://www.cnet.com/news/privacy/report-hackers-broke-into-faa-air-traffic-control-systems/

Air traffic management (ATM) systems are one of these many 
other critical systems, which are complex by nature as they 
are part of a large ecosystem of services. Connectivity and 
capacity, even for the latest generation of aircraft, can become 
specifically challenging when it comes to managing an array 
of legitimate functions from operations to performance, 
maintenance, traffic and safety.

Such integration is often challenged by the necessary links 
between information technology and operational technology 
(OT) environments. Even if information technology is 
typically known to be more mature when it comes to 
cybersecurity, a breach of IT systems is a risk to consider. 
It could have significant impacts, such as causing service 
disruption, delays, reputational or financial damage even if it 
typically does not or may not impact the safe operating of the 
aircraft, for instance. On the other hand, cyberattacks or cyber 
physical attacks that target OT systems may result in harm, 
injury or ultimately loss of lives.

The aviation sector is also known to have engaged efforts in 
order to address incompatibilities in ATM’s legacy systems, 
known vulnerabilities, performance requirements and the 
emerging availability of off-the-shelf solutions to make its 
systems more flexible, connectable and scalable. And while 
the established use of practices such as system redundancy 
or “failsafe” and fall back procedures ensure that safety is the 
primary concern in ATM, this new complex digital ecosystem 
inevitably paves the way to new and additional threats and 
cyber risks.

But attacks on ATM infrastructure are not new. We can go as far 
back as 2008 when the US Federal Aviation Administration 
saw the integrity of its systems corrupted and hackers gained 
access to critical networks servers.2 The tampering with 
satellite navigation signals has also been widely reported over 
recent years, and within the particular context of the Russian 
invasion of Ukraine.

Cybercriminals deploy increasingly sophisticated tools and 
are fine tuning their tactics, techniques and procedures (TTPs) 
aiming at more efficient and effective attacks. As the attack 
surface widens proportionally to the number of Internet of 
Things (IoT) devices used and connected among others, the 
playground for malicious actors also expands just as much. 
Nation state actors make extensive use of zero-day exploits to 
achieve their operational and strategic goals, and the hacking-
as-a-service business model continues to gain traction.

“Maintaining a high level of 
safety remains especially vital 
in this sector considering our 

current context of volatile and 
highly impactful global events”
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This evolving threat landscape is obviously now a concern of 
all sectors providing essential services such as the aviation 
sector which operate with complex infrastructures in place.

The Russian invasion of Ukraine has defined a new era for 
cyber warfare and hacktivism. It is a whole new game for 
unlocking and bringing the potential of cyberattacks into 
the physical war front, to disrupt critical infrastructures, 
establish pre-positioning activities, engage in cyber influence 
operations and disinformation and propaganda, to mention 
but a few.

In this new era it is paramount to understand that without 
cybersecurity there will be no trust to be able to fully reap 
the benefits of a digital economy and society in Europe. If we 
don't invest in those benefits and technologies, we won't be 
in the position to strengthen our digital autonomy. So what 
measures can we take to increase the resilience of critical, 
safety-of-life infrastructures such as ATM?

The European Union has developed and is still developing 
a number of legislative measures in order to implement the 
its EU Cybersecurity Strategy. Major policies developed so far 
include the Directive on measures for a high common level 
of cybersecurity across the Union3 (known as NIS2), the Cyber 
Resilience Act4 (CRA), or the Digital Operational Resilience 
Act5 for the financial sector. 

3 https://eur-lex.europa.eu/eli/dir/2022/2555
4 https://digital-strategy.ec.europa.eu/en/policies/cyber-resilience-act
5 https://eur-lex.europa.eu/eli/reg/2022/2554/oj
6 https://www.easa.europa.eu/en/newsroom-and-events/press-releases/easa-publishes-opinion-management-information-security-risks

Latest developments in legislation show a tendency to focus 
on and address the needs of specific sectors. The EU has 
therefore pioneered a set of inter-linked legislative initiatives 
which are unprecedented worldwide.

As for the aviation sector, in particular opinion Nº 03/2021 
proposes “the introduction of an information security 
management system (ISMS) for the competent authorities and 
for organisations in all aviation domains and requires them 
to report incidents and vulnerabilities related to information 
security,”6 (Horizontal Rule Part-IS).

The Horizontal Rule Part-IS text has been developed in 
consultation with the European Strategic Coordination 
Platform (ESCP). ENISA is a Member of ESCP and has 
contributed to the consultation process by participating in 
two expert working groups.

In addition, under the recently adopted NIS2, ENISA has 
established a service-oriented sectorial strategy, under which 
ENISA’s “service catalogue” is delivered in the format of a 
package (according to a sector’s specificities) that aims to 
boost capability and overall resilience. Aviation is one of such 
sectors targeted by the service package.

“It is paramount to understand 
that without cybersecurity there 
will be no trust to be able to fully 
reap the benefits of a digital 
economy and society in Europe”
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But our work does not end here. Given that attackers are 
sector-agnostic, when it comes to critical infrastructure – as is 
the case of the aviation industry – targeted cooperation among 
sectorial bodies and agencies, public and private sectors can 
help fill gaps in the digital autonomy of strategic sectors, help 
foster and promote initiatives and ensure common responses 
to common threats. 

ENISA has had a close collaboration with EUROCONTROL 
over the past years, sharing relevant information and analysis 
under the threat landscape and EUROCONTROL/EATM-CERT 
reports respectively, thus boosting overall threat knowledge 
and situational awareness. In addition, EUROCONTROL 
experts are part of the ENISA ad hoc working group on cyber 
threat landscapes, and they regularly exchange know-how 
with ENISA on aviation threats.

ENISA also actively participates in the Aviation Cybersecurity 
Working Group and liaises with the European Union Aviation 
Safety Agency7 (EASA) on multiple initiatives as a catalyst 
for collaboration and exchange in the aviation sector. These 
include, but are not limited to, information sharing (e.g. 
threats and incidents), disseminating good practices (e.g. 
incident reporting, taxonomies), and work with stakeholders 
to achieve EU-wide harmonisation.

7 https://www.easa.europa.eu/en
8 Gartner, Emerging Technologies: Top Trends in Security for 2022. Referenced on ENISA’s NIS Investment Report 2022

In conclusion, first we need to gear up collaboration and make 
full use of the tools in our hands in an effort to strengthen 
resilience and trust.

Secondly, we need research, innovation, foresight and looking 
at emerging technologies8 (e.g. passwordless authentication, 
AI-based security operations, decentralised identity, cloud 
native application protection platforms, etc.) as the key to 
getting ahead of the cybersecurity game. But we also have to 
make sure that the technologies of tomorrow are deployed to 
make our internal market more cyber secure and not less so.

Thirdly, we need responsibility. The newly adopted directive 
introduces now accountability for top management for non-
compliance with cybersecurity risk management measures. 
This accountability is an important tool as it is designed to 
direct the attention of operators of critical infrastructures to 
strategic investments in the necessary cybersecurity and risk-
based solutions and approaches.

The pandemic has made it clear just how much of our critical 
infrastructures and economy depend on an open and secure 
access to the internet. As a community, we need to come 
together to cooperate and prepare to respond to a future large-
scale cyber incident.   
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MODERNISING 
AIRSPACE FOR 
A NEW ERA 
OF AVIATION  

Juliet Kennedy, Operations Director 
at NATS, outlines how increasing 
resilience is an integral part of 
the UK’s airspace modernisation 
programme from the UK air 
navigation service provider.
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Over a century ago, when the feet of early aviation pioneers 
finally – fleetingly – left the ground, little did they realise that 
they had defined the future of world travel, trade and tourism. 
Wind the clock forward 100 years and much that defines 
modern life depends on aviation. Now we face another 
paradigm shift as a new generation of airspace users, with 
uncrewed and remotely piloted vehicles, electrification, and 
extremely high-altitude platforms among others, mark the 
next chapter in our aeronautical journey.

Given the advances of the last century in airframes and 
propulsion, airspace is one notable element of our industry 
that has been much slower to embrace radical change. Of 
course, it has undergone incremental adaptations to meet 
growing demand; but the hallmarks of its original design 
back in the 1950s are still very much in evidence. And what 
provided resilience in the past will not provide us with the 
resilience we need for the future.

Today in UK airspace we safely and efficiently handle more 
than two million flights every year – more than those pioneers 
could ever have imagined (and with one of the lowest delay 
rates in Europe). NATS is very future-focused because we have 
to be. We handle a quarter of Europe’s traffic despite having 
only 11% of its airspace; we are a major transatlantic gateway 
with one of the world’s premier hub airports at Heathrow, 
scheduled to 98% of its capacity, and we operate one of the 
most complex networks in the world in the London TMA 
with five major airports within a tight geographic radius. 
Resilience is key to what we do, and we know only too well 
what happens when we don’t have enough. 

Aviation has always been an interesting bellwether of 
the global economy, inherently cyclical with peaks and 
troughs throughout the year becoming more pronounced as 
economies grow or recede – aviation is used to dealing with 
uncertainty.  COVID-19 took this to a new extreme as the world 
closed down. Traffic dropped to less than 10% of normal levels 
in 2020 and recovered in 2022 to more than 80% of 2019 levels. 
The story of what happened during those two years has tested 
the resilience of our industry to the maximum as markets 
around the world have opened and closed at different times 
and in different places, in response to unfolding events. And 
of course, even though commercial traffic may have stopped, 
airspace remained open and fully resourced to support cargo, 
PPE and emergency flights.

Coupled with the situation in Ukraine, which has put 
additional strain on adjacent airspace, this has translated 
into probably the biggest challenge ever to the industry’s 
resilience and its ability to adapt and flex as circumstances 
have changed. 

We have seen shifting traffic flows across Europe and in the 
UK, with pinch points emerging in both the airspace and the 
schedule as normal traffic patterns and busy periods have 
flexed to deal with constraints. There has never been a more 
critical time to address the network challenge by cracking on 
with airspace modernisation and accelerating it wherever we 
can, to build in resilience for the future. By 2050, when the 
industry has committed to delivering net zero, the new era 

of airspace users will be operating, and we’ll be providing 
a service that meets their needs. Put simply, modernising 
airspace is essential. 

UK airspace is considered critical national infrastructure 
and is one of the most complex networks in the world. As 
the volume and types of aircraft that use it continue to grow, 
achieving greater efficiency requires new airspace concepts 
and technologies that can simplify the way it works. Direct 
trajectories from take-off to boundary, continuous climb 
and descent, less (and higher) airborne holding, and Free 
Route Airspace (FRA) are concepts already in place, many of 
them developed with European colleagues in SESAR (Single 
European Sky ATM Research) research programmes and 
which are crucial to enhancing efficiency, reducing emissions 
and minimising delay not just within our own airspace, but in 
service of developing the ultimate goal of a single European 
sky. 

The UK’s Airspace Modernisation Strategy (AMS), co-
sponsored by the Government (the policy maker) and the Civil 
Aviation Authority (CAA, the regulator) is currently being 
updated to reflect the latest developments and factor in new 
users.  

Like all Air Navigation Service Providers (ANSPs), NATS has 
a duty to accommodate safely and efficiently any user that 
has a legitimate demand on our airspace, whether that is a 
commercial passenger aircraft, a private recreational aircraft, 
an eVTOL taxi or a high-altitude, long-range drone that 
delivers 5G services from 60,000ft. The challenge is doing 
so without airspace access becoming a blocker or negatively 
impacting decarbonisation efforts.  

While this is still a major work in progress, we know that 
integrating new types of aircraft, rather than segregating 
them into their own pockets of airspace, will be crucial if the 
airspace is to remain accessible to all users and enable all 
types of aircraft to fly where they want, when they want, and 
on demand. Achieving that level of integration will require 
ANSPs such as NATS to modernise the service we provide and 
the way we manage the airspace.

“There has never been a more 
critical time to address the network 

challenge by cracking on with 
airspace modernisation and 

accelerating it wherever we can, to 
build in resilience for the future”
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NATS continued our network modernisation programme 
throughout the pandemic because it has never stopped being 
the airlines’ top priority. We all know that sustainable fuels 
are still a decade away at commercial scale, while airspace 
modernisation will deliver within the next decade significant 
carbon savings in support of the aviation industry’s 2050 net-
zero goal.  Estimates vary up to 20% but we know that once 
they are in place, improvements generally deliver more fuel 
savings than the usually conservative expectations built into 
project plans.  

In December 2021, we delivered the biggest airspace change 
we have ever done, introducing Free Route Airspace over 
Scotland, the North Sea, the North Atlantic, Northern Ireland 
and some of northern England. It has enabled a reduction 
of 12,000 tonnes of CO2 per year – equivalent to the carbon 
emissions of 3,500 family homes. Up to 2,000 flights using 
this airspace every day now fly the route they want between 
a defined entry and exit point, rather than having to fly along 
demarcated corridors between navigation beacons.

Over the past two years, our Operational Service Enhancement 
Programme (OSEP) has deployed six small tranches of change 

to airspace across the UK, delivering some big benefits. In 
all, they are saving some 30,000 tonnes of CO2 annually 
throughout the European and UK network, equivalent to the 
emissions from the energy usage of over 8,000 homes. OD6, 
the most recent in December 2022, was a change to Humber 
Sector, currently the second most regulated high-level sector 
at Prestwick. With a new flexible boundary allowing us to 
split the sector dynamically, we expect to reduce delay and 
emissions, and improve routings through both Scottish and 
London Upper Information Regions (UIR). The change adds 
extra route connections between Prestwick, Copenhagen, 
Maastricht and London Area Control and links Scottish and 
Maastricht FRA. There are new conflict areas, different traffic 
flows and new procedures with Copenhagen and Maastricht. 
OD6 alone is expected to deliver substantial fuel savings, 
enabling up to 18,000 tonnes of annual CO2 reduction 
throughout the European network.

And this month we will introduce our most complex 
modernisation project so far, including the second 
deployment of FRA in the high-level network (above 
24,500ft) over the west of England and Wales, together with 
a systemised lower network (above 7,000ft). This project will 
introduce large-scale systemisation for the first time in UK 
airspace, with a more efficient and direct route structure in 
this busy section of UK airspace expected to enable savings of 
over 12,000 tonnes of CO2 per year. 

But airspace modernisation isn’t just about the structures. 
Hand in hand with new design concepts is technology 
transformation and tools and our 10-year, £1-billion 
technology roadmap which underpins our airspace 
modernisation programme. 

The Deployment Point (DP) En Route and Voice programme 
is key to this transformation, consolidating multiple aging 
systems into a single platform for upper airspace. The new 
adaptable technology platform will enable the full benefits 
of redesigning airspace, such as cross-border Free Route 
Airspace, and support innovation into the future. Our Second 
Voice System (SVS), a backup communications system in 
the event of a main voice system failure, is set to be in full 
operation later this year and provides enhanced resilience 
and capability. 

Other tools are already proving their value. One example 
is the Extended Arrival Management (XMAN) tool in 
operation at Heathrow and Gatwick. Working cross-border 
with neighbouring ANSPs, XMAN helps avoid conventional 
holding by slowing aircraft and absorbing any forecast delay 
into the more fuel-efficient cruise phase of flight. At Heathrow 
alone this saves around 8,000 tonnes of fuel each year.  

Another is Intelligent Approach, an arrival spacing tool that 
means we can improve the consistency of spacing between 
aircraft based on their wake vortex, optimising runway 
efficiency and delivering better on-time performance. We 
developed this with Leidos and with airport customers, and 
first introduced the time-based separation module of the tool 
at Heathrow in 2015, which has reduced headwind delays by 
about 60%, making the operation more resilient.

“The breakthroughs in technology 
are changing both the way we 
use the skies and the types of 
aircraft that take to them”
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So, the breakthroughs in technology are changing both the 
way we use the skies and the types of aircraft that take to 
them. Before 2030 we can expect the return of supersonic 
flight (only this time without the carbon cost), electric air 
taxis moving people between and within urban centres, 
and remotely piloted drones delivering goods, connecting 
communities, and performing complex tasks.  

A greater level of digitalisation and automation of the services 
we provide today both inside and outside controlled airspace 
will be one of the fundamental building blocks required for 
this new way of managing airspace, as will the need for every 
aircraft to see and be seen by other airspace users using tools 
like electronic conspicuity and detect and avoid systems. 
Research is gathering pace into how data science and artificial 
intelligence can be used in air traffic management to support 
next-generation ATC systems and use automation to reduce 
controller workload. 

As the aviation ecosystem evolves and expands, the role of 
an airspace manager will also remain critical in areas of busy 
airspace to ensure all aircraft are safely separated, and able to 
enjoy the benefits of an integrated and modernised airspace. 
As the UK’s leading provider of air traffic control services, and 
with decades of experience in this industry, we are confident 
we can do that. 

This is the beginning of a new era for aviation across the 
world, and certainly in the UK.  Working with partners 
across government and industry, our airspace modernisation 
programme is driving forward new tools, technology and 
airspace design to deliver a sustainable and modern network; 
one that continues to make air travel in the UK as safe, quick 
and resilient as possible, and fit for whatever the future might 
bring.   
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A NEW TYPE OF 
AVIATION INNOVATION: 
FAST, AGILE AND 
TARGETED 

The world of aviation 
innovation is rapidly changing 
and EUROCONTROL’s 
Innovation Hub is at the 
forefront of supporting new 
stakeholder-driven research 
initiatives, reports Laurent 
Renou, Head of Air Transport 
Innovation.

In November 2022, the EUROCONTROL Innovation Hub 
organised the Air Transport Innovation MeetUp, bringing 
together innovation leaders across the European aviation 
ecosystem to share their research experiences and collaborate 
on new programmes. Projects were explained, successes and 
failures highlighted, synergies and partnerships forged to 
reduce duplication and refocus activities on those projects 
which offered the most successful outcomes for airspace 
users, air navigation services providers (ANSPs), airports and 
others.
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“It is an integral part of the EUROCONTROL Air Transport 
Innovation Network (EATIN), which started almost three 
years ago, to complement the Single European Sky ATM 
Research (SESAR) programme, and address the immediate 
operational needs of stakeholders,” said Laurent Renou, Head 
of Air Transport Innovation at EUROCONTROL. “This is a very 
agile six-month process where the operational stakeholders 
propose their challenges and prioritise among themselves 
the most promising ones. Last November, we launched the 
fifth cycle, bringing together airports, airlines and ANSPs; six 
projects were selected.”

Rapid prototyping and stakeholder collaboration are 
key elements in the Agency’s Innovation Hub EATIN 
strategy (see box “Results of EATIN activity”). Although 
supporting the SESAR programme remains the main 
focus of EUROCONTROL’s Innovation Hub, this new work 
programme is an important catalyst in helping accelerate 
the development of niche aviation stakeholder ideas from 
concept to operational prototypes.

Before an individual stakeholder can pitch an idea for 
Innovation Hub support it confers with other stakeholders to 
see if this is a generic problem which needs solving. So pitches 
represent the needs of several organisations, with typically 
between four to seven operational stakeholders joining one 
project. This does not preclude others from joining or gaining 
from it – what the Agency calls an “Easy In, Easy Out” approach 
– but the earlier proponents join, the closer the solution will 
be to their operational needs. 

“We’ve seen partnerships come together where a project 
has been pitched by an airport but two or three airlines have 
also decided to join,” said Laurent Renou. “Twice a year we 
organise open pitch sessions online, in March and October. We 
then do the feasibility assessment, which is quite a thorough 
exercise. Based on the topic proposed, EUROCONTROL 
assigns an Expert Panel, which evaluates the feasibility of 
those proposals, and we develop what we call an Innovation 
Trifecta which includes a feasibility, desirability and viability 
assessment. We do not want to be managers, we are the doers, 
so the teams are agile and very light. We focus on producing 
tangible solutions.”

According to Peter Choroba, Head of Innovation Programme 
at EUROCONTROL: “The target is to go from idea, prototype 
development up to testing in an operational environment – 
bringing the prototype into live trials within six to 12 months. 
We develop the prototype, rather than an industrial product.”

Since its launch, the new innovation strategy has gathered 
increasing interest from across the aviation value chain and 
by the start of 2023 had launched 24 new projects. “There 
are many means of innovating,” said Peter Choroba. “The 
operational stakeholders work with local start-ups, with 
venture capitalists, with universities to present on how they 
innovate, and we put ourselves in listening mode so we can 
better adapt our innovation service offering. The innovation 
world is rapidly changing, and we must adapt as well. In 
the past, we were doing primarily top-down research, not 
working closely with operational stakeholders. We reversed 
our approach since end-users needs faster solutions.”

“We joined the EATIN initiative because we wanted to speed 
up innovation,” said Marie Carré, Manager Operations 
Research and Air Traffic Management at Swiss International 
Air Lines, “especially for smaller projects which really targeted 
our needs. We wanted to support and benefit from the EATIN 
developments through these six-month partner-tailored 
projects. EATIN is doing a lot of work on predictions, for 
which we do not have the resources nor the right data to look 
across the whole range of predictions from all stakeholders. 
Thanks to EATIN, we benefit from prediction models based on 
very good historical and live data sources and built iteratively 
thanks to the expert knowledge of all involved stakeholders. 
This is one of the strengths of EATIN.” 

In May 2022 the first face-to-face demonstration meeting 
began, where over 100 people saw the outcomes of the 
research and had a chance to talk with the teams about the 
projects – before they were handed over for operational 
deployment. 

Unsurprisingly, most of the proponents for new innovation 
areas come from private sector organisations rather than 
public entities. In the post Covid era, airlines and airports in 
particular are looking at new digital solutions to deliver better 
services, save costs and optimise revenue streams. 

“So many solutions are linked to reducing delays from 
weather disruptions, for example, where there is a huge cost 
impact for airlines, passengers, as well as negative PR,” said 
Peter Choroba. 

Another initiative called "Innovation MeetUp initiative" was 
launched last November.  It has been a particular success for 
the Agency's Innovation Hub.

“Rapid prototyping and 
stakeholder collaboration are 
key elements in the Agency’s 
Innovation Hub EATIN strategy”

“The product developed within 
this project uses machine-

learning techniques to predict 
potential curfew infringements 

for a given flight at a given 
airport; this has now been 

integrated into EUROCONTROL’s 
MIRROR platform”

55 FOCUS



“More than 40 stakeholders have sent us their feedback on 
the event, giving suggestions about what we could do next 
year,” said Peter Choroba. “We organised innovation sessions 
for airlines, airports, ANSPs and public organisations. We also 
wanted to include regulators and other research agencies so 
we invited ICAO, the UK Civil Aviation Authority, IATA, DLR, 
NLR and SESAR3JU. Project leaders outlined their innovation 
story, talking about aspirations and bottlenecks and what 
they could do better. Together, we worked on an agenda – 
identifying what we should be doing together and how we 
should work.”

EUROCONTROL offers aviation innovators a neutral place 
to share their innovation experiences – processes, content, 
successes and failures.  “Failure is also an interesting result 
because it means there is no need for the others to try it,” said 
Laurent Renou. “So ANSPs, airports and airlines get a unique 
opportunity to talk with each other about their innovations 
initiative and they learn from each other. We want to create 
an open and stimulating environment where these users 
could freely focus on their needs and exchange on solutions.” 
  

RESULTS OF EATIN ACTIVITY
There have been four cycles of research deliverables since the start of the EATIN programme. Examples of completed 
programmes include:  

 � Curfew collaborative management – The product developed within this project uses machine-learning techniques 
to predict potential curfew infringements for a given flight at a given airport; this has now been integrated into 
EUROCONTROL’s MIRROR platform. 

 � Dashboard of airborne delays – This project, initiated by airlines, aims at supporting fuel planning by providing 
information regarding airborne delays at arrival (i.e., in the terminal area) resulting from holding and sequencing. 

 � Forecast of the ATFM delay evolution for a regulated flight – This project has developed a prototype tool which 
uses AI to better forecast delays. It provides airlines with a set of indicators, including ATFM delay evolution trend 
and predicted delay, that should deliver economic, operational and passenger experience benefits.

 � Optimisation of airport resources with more accurate traffic and passenger prediction – The objective of the 
project was to improve the operational performance through the development of a predictive tool providing pre-
tactical and tactical predictions of in-block and off-block time deviations supported by predictions on passenger 
demand (load factors). 

 � Predicted Runway in Use – Driven by the requirements of participating airspace users, the project identified 
operational benefits to having advance notice of the predicted runway in use and runway configuration at an 
arrival airport. 

 � Runway allocation - minimising CO2 – This project, initiated by Paris CDG airport, aims at going a step further 
than current operations, with a runway allocation minimising CO2 emission for both the airborne and the taxi 
parts. 

 � Verification of military aircraft performance for GNSS approaches – This project has developed a tool that uses 
AI to verify the performance of military aircraft during the approach and landing phase of the flight, in order to 
demonstrate the compliance of military capabilities on board the aircraft, namely GPS Precise Positioning System 
(GPS PPS) receivers.

 � KORI - Knock-on regulation impact – Due to a late arrival of the previous leg, a flight can suffer a knock-on delay, 
and worse, it may be then pushed into a regulation, giving it an additional delay. Using real time data, KORI will 
calculate the total delay that will affect the flight and explore the delays that would be incurred using alternative 
routes.

 � OPTT – Machine-learning prediction of turnaround times – The OPTT (Optimisation of Turnaround Times) project 
uses machine learning to predict turnaround duration at CDM airports.

“EUROCONTROL offers 
aviation innovators a neutral 
place to share their innovation 
experiences – processes, content, 
successes and failures”
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CRISIS FUNDING: 
EUROCONTROL AND 
MEMBER STATES AGREE 
NEW WAYS TO SUPPORT 
THE ATM NETWORK 
DURING VOLATILE TIMES
The COVID pandemic and 
the war in Ukraine have 
challenged the economic 
model of funding air traffic 
management services 
through route charges 
alone – the Agency has been 
working with Member States 
to develop new funding 
mechanisms to support 
Member States and their 
ANSPs during times of crisis, 
says Bhev Chandrasena, 
EUROCONTROL Chief 
Financial Officer responsible 
for the Central Route Charges 
Office and Finance.

On November 24, 2022, the 41 EUROCONTROL Member States 
gave the organisation a new task: the creation of voluntary 
solidarity funds to help Member States during air traffic crises 
created by factors beyond their control. On that same day, on 
the basis of this newly given task, the Member States asked 
the Agency to establish and manage two funds : a donation-
based Fund for Ukraine and Moldova and a loan-based fund 
for Estonia, Latvia, Lithuania and Poland. These Funds have a 
potential maximum  amount in excess of €90M.   The monies 
collected will be used to cover staff and training costs as well 
as any other costs needed to ensure operational readiness for 
Ukraine and Moldova and continuity of services for the four 
Frontline States (Poland, Estonia, Latvia and Lithuania).

Arguably one of the biggest questions facing Europe’s air 
traffic management service providers (ANSP) today: how to 
ensure the continued funding of vital safety-of-life services 
where fixed costs constitute a huge percentage of overheads 
and when traffic volatility is high during periods of crisis.
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EUROCONTROL is becoming an important facilitator for 
ensuring the continuation of ATM service provision during 
these times of upheaval. While Member States will always 
have the final say, the Agency is now playing an increasingly 
critical role as a creative, independent “honest-broker” in 
helping States fund ANSP services when traditional route-
charge income dries up.

“The key part to this,” said Bhev Chandrasena, 
EUROCONTROL’s CFO responsible for the Central Route 
Charges Office (CRCO) and Finance, “is the umbrella decision 
giving this new task to the organisation to establish voluntary 
solidarity funds. This lends itself to our core role, supporting 
airspace management services within the Single Sky ethos – 
‘we are all in it together.’  This financial lever is one way to 
provide support to stakeholders during crises. As crises are 
coming more and more frequently than in the past, we have 
had to develop new policies and financial solutions to meet 
these requirements.”

This new role for the Agency grew out of EUROCONTROL’s 
actions during the COVID pandemic to ensure the financial 
support to ATM service provision when airline traffic all 
but disappeared – though concerted solidarity action at a 
EUROCONTROL level began as early as 2014, when Member 
States had agreed to cover Ukraine’s contribution to 
EUROCONTROL because of the first Russian invasion. 

“When COVID struck, the Agency received calls from airlines 
who said they would be unable to pay their charges because 
they lacked income,” said Bhev Chandrasena. “Some States 
and ANSPs were worried that without flights and route charges 
funding they would not be able to ensure the minimum 
services needed to support repatriation, humanitarian flights 
of cargo and medicines. So EUROCONTROL proposed two 
schemes – one to help the airlines and one to help the States 
and their ANSPs.”

To support the airlines, States agreed to defer EUR 1.1 billion 
in route charges. To support the States and their ANSPs, 
EUROCONTROL organised a loan to be made available to the 
States to cover the loss of route charges income. The Agency 
negotiated with a consortium of banks for a loan of up to EUR 
1.3 billion, to be repaid from the route charges collected on 
behalf of the States by EUROCONTROL when traffic levels 
gradually returned. Ten States took up the offer, allowing 
ATM services to be funded, with money dispersed to States 
and the loan paid back in full in March 2022. EUROCONTROL 
took on responsibility for the legal and administrative 
process, simplifying and speeding up the transaction process: 
participating States had to only sign a simple document to 
access this funding.

“The whole world was in shock and we needed a fast 
sustainable solution,” said Bhev Chandrasena. The speed 
with which the Agency reacted and managed to raise EUR 
1.3 billion, a significant amount of money, was remarkable. 
It allowed EUROCONTROL to support States and their ANSPs 
in sustaining operations throughout the continent for a 
considerable period. 

“The COVID action was a leap forward with respect to the 
role of the Organisation; the States have now built on this 
with a new role for EUROCONTROL to act in times of crisis,” 
said Bhev. “We know the funding of ATM services is within  
a specific framework; we know there are different schools 
of thought on the role of the States in terms of crisis and 
that there are different mechanisms in place. But States 
and their ANSPs need to ensure that air navigation services 
are provided. Following the COVID crisis, the world went 
straight into the Russian war in Ukraine. This forced the 
States to reassess their initial ideas of the role EUROCONTROL 
could play: providing a mechanism where solidarity can be 
expressed via its position in the aviation value chain as an 
independent, neutral entity.”
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The new solidarity funds will be financed through voluntary 
contributions from States, either through their route charges 
or via direct transfer. The States have agreed to finance 
the Funds with what represents a small (on average 0.6%) 
percentage of their 2022 route charge revenues. This will 
ensure the entire network can continue to always operate, 
or more precisely in the case of Ukraine, ensure operational 
readiness when air traffic recovers. “Through the fund,” said 
Bhev Chandrasena, “money will be made available for Ukraine 
to help them rebuild their ANSP capacity, keep paying and 
training their controllers, retaining them while ensuring they 
are operational when the time is right.” 

He added: “EUROCONTROL’s position is that we have a 
collective responsibility for our airspace. Any country’s 
air travel market is interconnected to what’s happening in 
neighbouring states, so by keeping the airspace open and 
working, we are contributing to the economy and wellbeing 
of all Member States. This has only been possible by taking 
the initiative and finding solutions for our Member States.” 

The debate in Europe about optimal ways to fund ATM services 
is already complex and will become increasingly more so over 
the next few years. But the COVID pandemic asked some 
fundamental questions about role the State should play if 
route-charge income is not enough to cover ANSP costs.

“During COVID, the option of doing nothing was simply not 
available to States,” said Bhev Chandrasena, “which is why 
so many of them were happy that EUROCONTROL creatively 
proposed solutions.”

With the establishment of new solidarity funds, 
EUROCONTROL will have more flexibility in helping the 
network remain operational during periods of crisis – with 
the States defining the limits of what can be funded.

“The logic of the fund is to deal with an air traffic crisis beyond 
a State’s control,” said Bhev Chandrasena, “so they could not 
be used in the event of a controller strike, for example. If 
there is a crisis in one country, then that State can liaise with 
neighbouring or even other Member States. This will then go 
to a decision-making process, as any new fund will be subject 
to the approval of the States. But the contributions will always 
be voluntary and monitoring will always ensure that money 
goes to the right place.

“The common goal is a safe European airspace and we hope 
that the Funds can be a solidarity mechanism allowing 
Member States to help each other.”   

“The common goal is a safe 
European airspace and we 
hope that the Funds can 
be a solidarity mechanism 
allowing Member States 
to help each other” 
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FROM CRISIS TO CONTINUITY: 
EUROCONTROL’S EVOLVING ROLE IN 

AVIATION CRISIS 
MANAGEMENT

The Agency and its partners 
have been developing new 
tools and procedures to ensure 
that all aviation stakeholders 
will be better prepared to 
manage the next crisis , says 
Steven Moore, Head of 
ATM Network Operations at 
EUROCONTROL.

Europe’s citizens rely on a highly complex aviation 
ecosystem for the safe transport of people and essential 
cargo. But over the last few years it has become increasingly 
clear just how vulnerable this ecosystem is to unforeseen 
disruptive events which can suddenly shut airports and 
airspace, threatening vital services. A global pandemic. An 
erupting volcano spreading a blanket of ash across parts 
of the continent. A war. Descending space debris. They all 
pose unique challenges not just to ensuring the safety and 
comfort of passengers and citizens on the ground, but also 
to the aviation industry as it seeks to calculate the most 
appropriate responses. Do we have to ground our entire 
fleet or can the crisis be contained more locally? How can 
we get the most accurate and up-to-date information from 
colleagues on which we can base our recovery decisions? 
What will traffic be in two weeks’ time – so we can allocate 
the right level of resources?

EUROCONTROL’s role as an “honest broker” of crisis 
information is a relatively new one but, in these volatile times, 
it has become a pivotal one for Europe’s entire aviation sector.

“Before 2010 and the eruption of Eyjafjallajökull there was 
no full European-wide aviation crisis management and 
communication mechanism,” said Steven Moore, Head of 
ATM Network Operations at EUROCONTROL. “There were so 
many different stakeholders involved and it ended up being a 
communications nightmare with everyone making their own 
uncoordinated decisions. So the European Aviation Crisis 
Coordination Cell (EACCC) was created to ensure clarity and 
some consistency.”

Airspace in the north-west area of Europe was closed for 10 
days as a result of the volcanic eruption, which challenged 
aviation’s safety community as never before. New metrics had 
to be developed to understand the level of threat involved and 
new ways found of communicating and coordinating with 
colleagues. Out of that was born the framework for managing 
crises – and an understanding on where the limits were to 
data-sharing and decision-making, which would always have 
to remain with States.

But since Eyjafjallajökull – and especially since the COVID 
pandemic – the role of the crisis cell and the Network Manager 
(NM) has evolved to provide a more effective service for all 
stakeholders. 

“What changed in COVID was the need to share information 
on a much more consistent and confidential level,” said 
Steven Moore. “In one sense the EACCC is primarily a vehicle 
to handle communication and information sharing across 
all actors in the aviation industry during times of crisis. It 
does not take decisions. It is co-chaired by EUROCONTROL 
NM and the European Commission and has many rules and 
regulations around what it can and can’t do.”

As successive waves of pandemic hit the continent, the roles 
of the EACCC and NM had to adapt to take account of each 
new challenge. The EACCC was launched to deal with a short-
term crisis but during the pandemic remained activated for 
18 months.
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For the first four to six weeks of COVID and the lockdowns, 
the essential task was to share as much information as 
possible via the Network Directors of Operations (NDOPs) 
and the airlines so air navigation service providers (ANSPs) 
could de-risk their operations by reducing staff numbers (and 
therefore the threat of infections) to an optimal level. Airlines 
entered signed non-disclosure agreements (NDAs) with NM 
to share day-by-day, minute-by-minute their schedules for 
the next four weeks – later extended to six. Enlarged NDOP 
meetings were established weekly and in preparation of the 
plans NM also collated sector opening plans from the ANSPs 
so capacity levels could be balanced, as far as possible, with 
traffic demand, and shared with other stakeholders such as 
airports, who became fully integrated into the planning cycle. 
These regular NDOP conference calls were scheduled for 
every Monday and continue to this day.

As the pandemic went on, there was a new imperative – to 
ensure the network could provide enough capacity for the 
transport of vaccines, personal protection equipment and 

medical supplies.  Pre-2019 traffic patterns disappeared and 
as restrictions were lifted and capacity had to be added into 
the system in a structured and coordinated way to meet the 
sudden demands. “At the nadir of that first lockdown we were 
down to just under 2,200 flights a day in April 2020,” said 
Steven Moore.  “And we peaked later that year in August at  
18,800 flights in a day.”

Then, when the Omicron wave arrived in November 2021, a 
new set of challenges emerged as different States applied 
different travel restrictions. 

“There was much more demand in the system; there were 
lockdowns in various countries around Christmas and the 
New Year and there were various travel restrictions, with 
paperwork and testing required. At times there were areas 
where the demand was greater than the capacity,” said Steven 
Moore. “Demand often bled away as airlines had to reduce 
their schedules as a result of lockdowns or the increased 
paperwork requirements.”

“EUROCONTROL's role as 
an 'honest broker' of crisis 
information is a relatively 
new one but it has become 
a pivotal one for Europe's 
entire aviation sector”
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The aftershocks of COVID continue to this day. ANSPs are 
still recovering from the pandemic as they work to increase 
their controller-training and roll out new systems, so when 
demand exceeds 2019 levels, which it does regularly, capacity 
continues to remain constrained. Traffic at the end of 2022 
was around 85% of 2019 levels, but delays were also at 85% 
at 2019 levels.

“We continue to run the weekly conferences and we still find 
demand in excess of capacity,” said Steven Moore. “But I think 
it’s very clear there would have been much more confusion 
and less co-ordination without the actions of the EACCC and 
its network and many more delays in the recovery without 
the enlarged NDOP meetings running weekly with critical 
information sharing.”

For airports, this new level of information sharing has proved 
particularly important. Via the weekly meetings, Europe’s 
airports now have a clearer view on likely demand over the 
next week or so and a longer term view on the strength of 
the recovery, which has allowed them to allocate resources 
accordingly. But during the recovery phase of the COVID 
pandemic not all airports had the resources available or 
sufficient belief in the more optimistic forecasts of airline 
recovery coming out of the weekly meetings and consequently 
ended up with long queues airside and landside with not 
enough ground handling staff available.

Then in February 2022, with the invasion of Ukraine, another 
crisis hit the network. The closure of Ukraine-Belarus-
Russian airspace reduced potential network airspace capacity 
by 20% and pushed traffic flows south and west, increasing 
flight numbers by more than 100% over 2019 levels in some 
localised areas, a complex picture made more complex still by 
significantly increased military activity.

But by the start 2022 the role of EACCC had become more 
clearly defined: it was there to manage the initial crisis but 
beyond that first shock NM and stakeholders would use the 
NDOP communications channels developed during COVID to 
collaboratively balance demand and capacity.

So although the cell was activated on the invasion of Ukraine 
it only remained active for two weeks.  

“The focus of how NM is involved in a crisis has changed from 
EACCC’s inception to today,” said Steven Moore. “Now it is 
activated for a short period to gather and share information, 
to bring the relevant aviation stakeholders together to share 
and discuss. But thereafter, there’s a mechanism available to 
NM, as the trusted broker, to work with the directors of ANSP 
operations, airlines and airports to bring them together to 
share information to ensure the capacity is available wherever 
possible for the demand. And that means dealing with the 
initial communication and collaboration around a crisis, be it 
a loss of airspace due to military activity or a volcanic eruption 
in exactly the same way.”  

PREPARING FOR THE NEXT 
VOLCANIC ERUPTION, CYBER 
ATTACK OR PANDEMIC
The EACCC and partners run regular exercises to 
prepare the network for the next crisis: a volcanic 
eruption, a terrorist incident, a pandemic or a 
cyber attack which would take out the entire 
communications network. Lessons from the exercises 
are shared among stakeholders with the understanding 
that each crisis is different and will always require 
tactical management because there will inevitably be 
unforeseen challenges.

But the industry has taken to heart the lessons of that 
first Icelandic volcano crisis.

EACCC stakeholders partake in annual ash-crisis 
simulations as part of the ICAO Volcex programme 
and have developed a comprehensive reaction plan. 
The EACCC would be activated as soon as immediate 
alert was raised – all volcanic activity from potential 
sources is now monitored – with communications and 
information-sharing to the relevant stakeholders. 

Airlines now have their own strategic risk assessment 
procedures in place, but in the event of a volcanic 
eruption, airspace would remain open across 
all Member States of EUROCONTROL and the 
critical information around the forecast location, 
concentration and actual reports are available and 
disseminated to allow airlines to make the risk-based 
assessment as to where and when to fly. NM has new 
tools available to support these decisions. For example, 
EUROCONTROL has developed the EVITA collaborative 
online tool which allows users to visualise the impact 
of a volcanic ash crisis on air traffic and on the available 
air traffic network capacity in Europe. In the event of 
another crisis the tool will display to users:

 � ash concentration data received from VAAC 
London or VAAC Toulouse on the NOP Portal 
map;

 � the coordinates of danger areas, as declared by 
States via NOTAM, on the NOP Portal map;

 � local areas defined by aircraft operators, 
 � and detect sectors, aerodromes and flights 

impacted by either ash concentration data or 
danger areas, or areas locally defined by aircraft 
operators.
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DATA
Traffic Evolution 
between worldwide regions (number of flights) 
2022 vs 2021

REGION 2022 2021 Change
Intra-Europe* 7,338,262 4,876,585 51%
Europe<->Asia/Pacific 196,079 161,863 21%

Europe<->Mid-Atlantic 63,394 41,020 55%

Europe<->Middle-East 438,221 277,262 58%

Europe<->North Atlantic 392,760 215,065 83%

Europe<->North-Africa 314,297 184,473 70%

Europe<->Other Europe 111,785 170,730 -35%

Europe<->South-Atlantic 53,406 30,508 75%

Europe<->Southern Africa 101,146 77,807 30%

Non Intra-Europe 1,671,088 1,158,728 44%

RANK COUNTRY PAIRS AVERAGE DAILY 
MOVEMENTS IN 2022

CHANGE VS 2021  
MOVEMENTS

DOMESTIC FLOWS WERE THE MAIN DRIVERS OF EUROPEAN TRAFFIC DURING THE YEAR 2022

1 France France 927 11%
2 Italy Italy 812 33%
3 UK UK 760 42%
4 Türkiye Türkiye 750 5%
5 Norway Norway 747 15%
6 Spain-Continental Spain-Continental 711 33%
7 Germany Germany 576 29%
8 Spain-Continental UK 516 142%
9 Germany Spain-Continental 385 55%
10 Greece Greece 325 21%
11 Germany Türkiye 315 57%
12 Germany Italy 306 63%
13 France Spain-Continental 301 62%
14 France Italy 289 78%
15 France UK 284 137%
16 O Region* Türkiye 278 62%
17 Italy UK 270 188%
18 Germany UK 266 100%
19 Italy Spain-Continental 263 82%
20 Ireland UK 260 181%

*O Region refers to Middle-East countries

Top 20 Traffic Flows 
* Europe = ECAC 44 Member States
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Share of Total Flights 
Mainline

Low-cost

Regional 

Business aviation

All-cargo 20212022
32%

29%

32%
26%

13%

14%

9%

11%

4%
7%

4%
6%

4% 5%

+64%

Mainline

Total flights 2022 2,983,204 

Total flights 2021 1,816,909 

+12%

Business aviation

Total flights 2022 793,108 

Total flights 2021 709,398 

-8%

All-cargo

Total flights 2022 387,818 

Total flights 2021 419,824 

+48%TOTAL FLIGHTS 2022 9,237,693 

 2021 6,230,752 

+42%

Regional

Total flights 2022 1,220,308 

Total flights 2021 861,587 

Market Segments 
2022 vs 2021

+85%

Low-cost

Total flights 2022 2,984,060 

Total flights 2021 1,610,239 

+5%

Military

Total flights 2022 153,540 

Total flights 2021 145,699 +7%

Charter

Total flights 2022 325,180 

Total flights 2021 303,384 

+7%

Other types

Total flights 2022 390,475 

Total flights 2021 363,712 

2%2%Other types

Charter

Military
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1

Ryanair Group

Operated 

2,535 
flights 

 +92%of same period in 
2021

2

easyJet Group

Operated 

1,334 
flights 

 +120%of same period in 
2021

3

Turkish Airlines

Operated 

1,244 
flights 

 +33%of same period in 
2021

4
Lufthansa 
Airlines

Operated 

1,057 
flights 

 +71%of same period in 
2021

5
Air France 
Group

Operated 

952 
flights 

 +47%of same period in 
2021

6
 

KLM Group

Operated 

703 
flights 

 +40%of same period in 
2021

7
 

Wizz Air Group

Operated 

672 
flights 

 +72%of same period in 
2021

8
British Airways 
Group

Operated 

644 
flights 

 +135%of same period in 
2021

9
 

Vueling

Operated 

542 
flights 

 +77%of same period in 
2021

10
 

SAS Group

Operated 

531 
flights 

 +67%of same period in 
2021

11
 

Pegasus

Operated 

423 
flights 

 +15%of same period in 
2021

12

Tui group Eurowings Volotea
Eurowings 
Group

Operated 

414 
flights 

 +102%of same period in 
2021

13

Tui group Eurowings Volotea

 
TUI Group

Operated 

355 
flights 

 +109%of same period in 
2021

14
Norwegian 
Group

Operated 

346 
flights 

 +138%of same period in 
2021

15
 

Iberia Group

Operated 

337 
flights 

 +58%of same period in 
2021

16
 

SWISS Group

Operated 

337 
flights 

 +86%of same period in 
2021

17
 

Wideroe

Operated 

325 
flights 

 +10%of same period in 
2021

18
 

TAP Group

Operated 

295 
flights 

 +75%of same period in 
2021

19
 

AEGEAN Group

Operated 

282 
flights 

 +35%of same period in 
2021

20
 

ITA Airways

Operated 

272 
flights 

 +537%of same period in 
2021

Top 20 Aircraft Operators 
Average daily flights 
2022 vs 2021

66 DATA



FEAST 
First European Air Traffic 
Controller Selection Test
EUROCONTROL’s tool FEAST supports air navigation service providers 
(ANSPs) and air traffic control training institutes in selecting the most suitable 
applicants for the challenging job of an air traffic controller. 
It provides a selection of high-quality tests to assess the knowledge, 
skills and abilities of applicants relevant to the job of an air traffic controller. 
Flexible and cost-effective, FEAST will optimise also your selection decisions.

For more information, please visit www.feast.info 
or contact marc.damitz@eurocontrol.int
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Organisations 

worldwide 
use FEAST

140,000+
Candidates 

tested



Our holistic approach to address 
current and future ATM needs.

Frequentis OneATM

DIGITAL. 
SUSTAINABLE. 
SAFE. 
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