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The Single European Sky (SES), a European Infrastructure 
in the Making
Matthias Finger *, Teodora Serafimova **, Engin Zeki ***

How It All Started (1999 – 2012) 

Conceived back in 1999, the Single European 
Sky (SES) initiative was the European Com-

mission’s response to reducing delays, increasing safety, 
mitigating the environmental impact and reducing costs 
related to service provision in the aviation sector. The 
SES sought to address these challenges by promoting the 
de-fragmentation of the European airspace and by creat-
ing a more efficient ATM system. 

Historically, airspace structures and ATM infrastruc-
tures have been developed along isolated national blocks 
within the territorial and aerial borders of sovereign states. 
Because ATM operates national legacy systems with little 
interoperability and develops capacity in isolation from 
one country to another, internationally available airspace 
capacity remains severely restricted, and resilience/re-
dundancy between the many ATM providers is almost 
inexistent. In 2013, the Commission estimated that the 
lack of standards and differences in procedures leads to 
roughly €5 billion in unnecessary costs each year, not to 
mention millions of tons in wasted jet fuel and excess 
CO

2 
emissions due to inefficient routes. Seven years lat-

er, this figure has more than tripled to €17.4 billion per 
year due to the continued absence of a seamless airspace 
structure.2 Most of these costs are being passed on to pas-
sengers in the form of higher ticket prices. 

In 2004, the Commission set four high-level objectives, 
committing itself to tripling airspace capacity in order to 
reduce delays, both on the ground and in the air, halving 
the costs of ATM services, improving safety tenfold, and 
reducing by 10 percent the impact of aviation on the en-
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vironment by 2035. To achieve these goals, a framework 
of five pillars was established based on technology, safety, 
performance, airports and human factors. 

From the very beginning, it was evident that technol-
ogy would play a key role in this process, not only as an 
enabler of a more efficient ATM, but also as a way to 
facilitate the transition to a more logical organisation of 
the airspace without compromising the politically un-
desirable closure of control centers. In view of this, in 
2007, the SESAR (Single European Sky ATM Research) 
Joint Undertaking was set up to manage the technologi-
cal and industrial dimensions of the SES. While SESAR 
has been largely successful and technology is no longer 
considered to be a barrier, progress on the political side 
has lagged behind.3 

The second SES package of 2009 created a so-called 
“performance scheme”, along with concrete indicators, 
as well as a refined Functional Airspace Blocks (FABs) 
concept. The FABs were set up so as to enhance the co-
operation across national boundaries and to lower the 
costs of ANS. Nine FABs were created in total, each 
of which was to set up common operating procedures, 
technologies and fee structures. This was initially seen 
as an intermediate step towards a fully integrated SES. 
But the plan was met with resistance from national gov-
ernments wary about sacrificing too much sovereignty 
over their airspace and giving up authority over their Air 
Navigation Service Providers (ANSPs). Also, and con-
trary to their initial intention, FABs have engendered 
an additional layer of bureaucracy, thus creating an ad-
ditional obstacle to realising the SES. As a result, people 
produced a series of novel ideas about how to centralise 
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some of the services ANSPs are providing, all somewhat 
based on the assumption that the various activities of 
the ANSPs could be decoupled and that some of them 
could be centralised and tendered out to private services 
providers. In parallel, the emergence of digital platforms 
– e.g., Google, Facebook, Amazon – has created an in-
tellectual climate, which led some people to ask whether 
the same evolution could not also happen or be actively 
promoted in ATM.

Virtual Centres

Enter the virtual centre model which had originated 
from Skyguide’s local need to consolidate its two Air Traf-
fic Control Centers (ACCs: Zurich and Geneva) into a 
single virtualised centre in 2012. Previously, cloud-based 
services and service-oriented architectures, the founding 
technologies of virtual centres, had already been exten-
sively used to increase cost-efficiencies and performance 
in other IT and network industries. Even though the vir-
tual centre model is not revolutionary from a technical 
point of view, it is nevertheless ground-breaking for the 
ATM sector. This is due to the fact that it implies a par-
adigm shift from legacy and geographically-based ATM 
systems to service-oriented and virtual, i.e., location-in-
dependent architectures. As Skyguide’s systems were at 
the end of their life cycle, the question arose whether the 
company should invest in existing (outdated) technolo-
gies or take the riskier path of the pioneer. The internal 
strategy discussions lasted over two years. In the end, the 
decision was clearly in favour of the virtual centre. 

Elevating the Idea to EU Levels 

During the same period, but often at less advanced 
stages of development than the virtual centre, a series of 
other disruptive ATM operational concepts also start-
ed to be discussed in EU circles, and even to be devel-
oped by some of the established ATM players, such as 
“remote towers”, “sector-less ATM” and “flight-centric 
operations” as well as new upcoming “drone technolo-
gies”. While some of these technologies and operational 
concepts have the potential to disrupt operations, others 
may lead to the disruption of the entire aviation industry. 
But among all these new technologies, the virtual cen-
tre clearly offered the most immediate and most obvious 
solution to Europe’s fragmented airspace, something that 
became rapidly obvious to many of the actors involved 
in European ATM. Consequently, both in parallel and 
in collaboration with Skyguide, other ANSPs also started 

to explore its virtues. SESAR, furthermore, was investi-
gating where use cases could be explored. Many of the 
stakeholders, including major European ANSPs such as 
ENAV, NATS, DFS, ENAIRE, DSNA and COOPANS 
(a group of ANSPs), started projects to rationalise their 
infrastructure or to modify their flight data planning sys-
tems (FPDS) so as to adapt to cloud server functionality 
and to offer flight data planning (FDP) services. Within 
the SESAR framework, the idea of a virtual centre was 
and continues to be explored by way of three distinct 
types of use cases, specifically adapted to the operational 
and business needs of each ANSP. These are the ration-
alisation of the infrastructure, the delegation of airspace, 
and contingency. Additionally, these use cases all rely on 
the definition of an ATM Data Service Provider (ADSP), 
providing data and services to multiple Air Traffic Service 
Units (ATSUs), thus enabling cross-border operations. 
In addition, Eurocontrol and the A6 Alliance of ANSPs 
joined the effort by working on a “digital Backbone”, 
a shared data exchange infrastructure for the European 
ATM. This, among others, and together with SESAR, 
helped and continues to push stakeholders to move to-
wards virtualisation. 

The importance of transitioning towards virtualisation 
and towards progressively increased levels of automation 
in ATM made its way into the Commission’s 2015 Master 
Plan. Subsequently, in 2017, a joint European industry 
declaration stressed the need for a digital transformation 
of aviation. Virtual centres were particularly mentioned 
as a tool to enable the progressive decoupling of ATM 
service provision from the physical infrastructure. This, 
it was argued, could create both enormous efficiency 
and resilience gains since data and infrastructure can be 
shared between different centres, thereby enabling better 
use of existing resources and reducing investment costs. 
As a matter of fact, Skyguide’s virtual centre had already 
demonstrated important cost-saving potentials thanks to 
the elimination of systems’ and data centres’ duplication. 

However, many of these new technologies are not com-
patible with the current fragmented and nation-based 
institutional system of actors. For example, flight-centric 
operations, despite being at a mature stage of develop-
ment today, are only efficient in larger airspaces, thus 
calling for a cross-border approach. In short, and even 
though the virtual centre and other technological ATM 
innovations can lead to significant gains, notably in terms 
of efficiency, safety and resilience, they have direct and 
immediate economic, political, social, and legal implica-
tions. On the social side, the resistance might come from 

Network Industries Quarterly | Vol. 23 | N°2 | June 2021              13



dossier

Air Traffic Controllers (ATCOs) and operational staff due 
to their fear of losing jobs and incurring changes in work 
practices and salaries. Also, the virtual centre implies 
significant long-term investment, which typically only 
makes sense at the end of a legacy technology’s life-cycle. 
Additionally, at a political level, location-independent 
ATC could be perceived by Member States as a threat to 
national sovereignty over their airspace. Finally, the legal 
framework of European ATM must be modified in or-
der to allow for data sharing and service provision among 
ANSPs. No doubt, ATM is a conservative sector in which 
technological modernisation can be implemented, at 
best, in an evolutionary manner. And such evolution, if 
it ever to take place, must thus be accompanied and fa-
cilitated by a corresponding evolution in EU regulations. 

Airspace Architecture Study 

Enters the Airspace Architecture Study (AAS) in March 
2019. Developed by SESAR-JU, it aims at reaching a 
Single European Airspace System thanks to digitalisation 
and virtualisation of ATM, along the lines initially pro-
posed by Skyguide’s virtual centre. In order to implement 
such a Single European Airspace System, the current air-
space architecture is to be modified, more precisely du-
plicated by the addition of data and application services 
layer in between the ground infrastructure and air traf-
fic services. Ultimately, decoupling the provision of raw 
data and air traffic services, it is argued in the study, will 
improve airspace organisation, notably thanks to higher 
levels of automation and the active use of common ATM 
data services. This new model for ATM data service pro-
vision would be supported by the creation of dedicated 
ATM data services providers (ADSPs), who would pro-
vide flight data, Aeronautical Information Services (AIS), 
Meteorology (MET) and Communication, Navigation 
and Surveillance (CNS) services to ATSUs regardless of 
flight information regions (FIR) boundaries. 

The AAS considers virtual centres as one, if not the 
key technology to enable a Single European Airspace 
System. Specifically, virtual centres, it is argued, make 
a geographical decoupling between ADSPs and ATSUs 
possible. This, in turn, allows for location-independent 
ATC service provision: in its virtualised configuration, a 
single ATSU might use ATM data services from multiple 
ADSPs, and, inversely, one ADSP might be able to serve 
multiple ATSUs. Such flexibility is expected to increase 
competition for the provision of services, hence increas-
ing cost-efficiency and scalability. The AAS anticipates 

that the implementation of virtualised services could be 
implemented by 2030. 

Wise Persons Group

2018 saw the creation of the Commission’s “Wise Per-
sons Group” on the future of the SES. Motivated by the 
persistence of airspace inefficiencies and their negative 
impacts on the travelling public and the airspace users, 
the group was charged with producing recommendations 
as to the direction that European ATM should take. In 
April 2019, the group published its Report, issuing a set 
of ten recommendations. 

The Report reinforces messages of the AAS, among 
which, the need to optimise airspace by embracing new 
technologies and automation. Building on the AAS, the 
Report calls for transforming its recommendations into 
an actionable roadmap to be reflected in the ATM Mas-
ter Plan, thus lifting the concept of ADS onto the EU 
policy agenda. The Report underlines the need to ensure 
that the right governance be put into place to drive this 
transformation, which in turn is to be overseen by the 
European Commission.

The European Green Deal and the Sustainable and 
Smart Mobility Strategy 

Digital technologies have been consistently acknowl-
edged as critical enablers for reaching the EU’s climate 
and sustainability goals. In December 2019, the Com-
mission published its action-plan towards a climate neu-
tral economy, the European Green Deal, which identi-
fies the modernisation of the SES regulatory framework 
as one of the key measures to “help achieve significant 
reductions in aviation emissions”. This is reiterated in 
the Commission’s subsequent Sustainable and Smart 
Mobility Strategy (SSMS), which highlights the role of 
digital ATM infrastructure in reducing bottlenecks and 
in enabling flights to depart and arrive more punctual-
ly. What is more, the Commission’s post-COVID-19 
stimulus package, the Resilience and Recovery Facility, 
is framed as an opportunity to transform the transport 
sector, whereby green and digital spending are its guiding 
principles. 

SES II+ proposal 

Building on the above, in September 2020 the Com-
mission proposed the long-awaited upgrade of the SES 

Network Industries Quarterly | Vol. 23 | N°2 | June 2021              14



dossier

regulatory framework, in order to modernise the man-
agement of European airspace and to establish more sus-
tainable and efficient flightpaths. Among other things, 
the amended SES II+ proposal calls for the creation of an 
EU market for agile ATM data services provision and in-
centives. The proposal was originally tabled already back 
in 2013, but culminated in a dead-end during the subse-
quent negotiations. One of the main blocking points of 
the unsuccessful 2013 reform attempt was the propos-
al for a mandatory vertical unbundling of ANSPs (i.e., 
mandatory separation of en-route air navigation services 
from other air navigation services, such as air traffic data 
services, communication services and meteorological 
services), which was deemed politically unacceptable by 
Member States. 

Bearing this in mind, the Commission’s new SES II+ 
proposal takes a softer approach whereby monopolistic 
ANSPs would be allowed to voluntarily procure air navi-
gation services necessary to control air traffic, in particu-
lar data services. This, in other words, means that ANSPs 
are free to continue providing all the services in an inte-
grated manner, but they cannot hinder other providers 
from offering competing services. The Commission also 
proposes a modification of the rules governing the avail-
ability of and access to air traffic data, so as to facilitate 
the provision of air traffic data services on a cross-border 
and EU-wide market. The creation of such a data market, 
where providers can purchase data as opposed to produc-
ing it themselves, is hoped to enable cost savings along 
the lines of the AAS. Conversely, only the air navigation 
services that are not provided under market conditions 
would be subject to economic regulation, and have their 
costs and service quality levels scrutinised.

… and now in the hands of the co-legislators and the 
Commission 

There is firm agreement within the aviation sector 
that European ATM needs to be reformed to cope with 
both the sustained air traffic growth over the last decade 
and with significant, unforeseen traffic variations, such 
as those caused by the COVID-19 pandemic. This, in 
turn, calls for regulatory changes that promote a safe, 
cost- and flight-efficient European ATM system that will 
support the measures outlined in the European Green 
Deal and reduce aviation emissions. Once the pandemic 
is contained, it will be even more crucial to increase resil-
ience, scalability and sustainability in the management of 
manned and unmanned air traffic.

Clearly, important momentum has built up over the 
past years, notably through the AAS, and the subsequent 
Wise Persons Group Report, on the need to overhaul Eu-
ropean ATM with a key role attributed to digitalisation. 
In its subsequent European Green Deal and SSMS, the 
von der Leyen Commission pledges to progress work on 
its proposal towards a truly Single European Sky in order 
to help achieve significant reductions in aviation emis-
sions. After having developed a clear vision and tabled 
the promised proposal for the upgrade of the SES, how-
ever, the Commission now needs to steer the co-legisla-
tors and the different technological actors into the right 
direction, as negotiations between the EU Member States 
and the European Parliament on the SES proposal basic 
are still ongoing.

Enormous technological progress has been achieved to 
date. However, technology alone will not suffice in get-
ting us to this efficient European ATM system. Rules and 
institutions will have to evolve to accommodate or sim-
ply to allow these technologies to be deployed. Indeed, 
the pursuit of the SES has been a big European laborato-
ry which has given rise to all kind of technological inno-
vations, but if the rules of the game do not change now 
and do not allow at least some of these technologies to 
be rolled out, this will hamper the development of many 
innovative European firms and ultimately the European 
air transport industry altogether.4 

ANSPs, in particular, will be decisive in driving the 
technological change, yet the barriers and risks they cur-
rently face will have to be addressed. While it is becoming 
increasingly clear that public funds will not be used for 
incentivisation purposes, early adopters will have to be 
rewarded by means of direct financial support or via links 
to the performance and charging regimes. Conversely, 
disincentives for late movers will also have to be envis-
aged. A future performance scheme should only allow 
cost levels that are equal to or below that of the corre-
sponding data services in Europe. ANSPs whose systems 
are at the end of the life cycle should be motivated to 
switch to service-based technology. This could be en-
couraged by supporting the purchase of services (OPEX) 
more than the investments in own systems (investments). 
The European Commission will have an important role 
to play in overseeing progress and in ensuring interop-
erability. In this respect, the performance and charging 
schemes along with the role of the Network Manager will 
have to revisited, with a view to facilitating new capacity 
for on-demand services and improving the system’s effi-
ciency and resilience. 
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Back in 2010, air travel across Western and Northern 
Europe was severely disrupted as a result of volcanic 
eruptions in Iceland. The absence of a coordinated Eu-
ropean response to the crisis, leaving millions of air trav-
elers stranded, was a clear illustration of the insufficient 
progress towards an efficient ATM system and a truly 
single European airspace. While the event built up mo-
mentum for an overhaul towards a unified ATM system, 
it was short-lived in nature. Ten years later, today, the 
COVID-19 crisis offers a second chance to redesign the 
system by taking advantage of the low traffic period to 
invest in the necessary technological and infrastructural 
changes and, most importantly, to put into place a con-
ducive regulatory framework.
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