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Highlights 2021

-1 100 000 
Tonnes of CO2 emissions from IFR flights  
compared to 2019
Due to the sharp decline in air traffic as a result of 
the COVID-19 pandemic, CO2 emissions from ins
trument flights in Swiss airspace fell very significant-
ly compared to 2019. Skyguide remains committed  
to handling traffic as efficiently as possible to prevent 
unnecessary emissions. 

52 % 
Energy efficiency improvement in 2020  
compared to 2006
Skyguide has done its homework and increased  
its energy efficiency by 52 %. The Swiss air navigation 
service provider continues to participate in  
the federal government's “Exemplary Energy and  
Climate” initiative with the aim of improving even 
further.

100 % 
Of electricity used is renewable
Skyguide uses only electricity from renewable  
sources. Sustainability is a high priority in all areas  
of the company's business.

99.2 %
Flight efficiency within Switzerland
Within Switzerland, 99.2 % of the aircraft controlled 
by Skyguide follow the most direct trajectory.  
This proves that Skyguide manages air traffic ex-
tremely efficiently, despite the complexity and  
small-scale nature of the airspace shared between 
civil and military air traffic.
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Making a real difference 
by acting today for  
a sustainable tomorrow

Editorial

Involving our employees
We have been able to considerably reduce business 
travel for our staff while still ensuring communica-
tions between our 14 locations and with our custom-
ers and partners in Switzerland and abroad. We 
encourage our staff to travel by train and use public 
transport by issuing half-fare rail cards or subsidising 
local and regional season tickets. We lead three 
programmes to enhance our ways of working, our 
communications, and our ecological credentials. 
Our employees benefit from state-of-the-art 
conference rooms and all non-operational staff 
members are able to work remotely.

Engaging in Swiss and European environmental 
improvement projects
Skyguide is a key partner in strategic national and 
international initiatives which improve the ecological 
performance of the aviation industry. The European 
Commission’s plan for a Single European Sky (SES) 
and the European Green Deal include environmental 
targets and Skyguide is collaborating closely  
with partners in the SES Research and Development 
programme (SESAR) and the International  
Civil Aviation Organization’s Committee on Aviation 

Environmental protection is an integral part of our 
mission. We are implementing our environmental 
strategy in the two main action areas that make a 
real difference – our air traffic operations and  
our infrastructure. Additionally, the involvement of 
our employees is a key success factor. 

To support our programme of continuous environ-
mental performance improvement we are actively 
involved in key European research and implemen-
tation projects and in national ones such as the 
Federal Action Plan “Exemplary Energy and Climate”. 

Efficient operations
We strive to improve our Air Traffic Management 
(ATM) environmental performance while ensuring 
safety and capacity. To reduce fuel consumption 
and greenhouse gas emissions we offer airspace 
users the most fuel-efficient routes possible. We are 
also developing new approach procedures and 
climb procedures to reduce noise, fuel consumption 
and carbon dioxide (CO2) emissions.

Investing in our infrastructure
We are implementing new technologies and energy- 
optimised systems. We are global pioneers of the 
“virtual centre” concept, in accordance with green IT 
best practices, providing multiple, networked access 
to centralised data resources. We use energy- 
efficient drones to calibrate our ground-based 
navigational aids and our radars have been 
enhanced to reduce signal interference from wind 
farms and thus promote the expansion of renewable 
energies. We are sourcing all our electric energy 
from renewable sources and are part of the federal 
government's Guichet Unique Wind energy  
programme.

“To reduce fuel consumption
and greenhouse gas  
emissions we offer airspace 
users the most fuel-efficient 
routes possible.”
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“Skyguide has  
embarked on a strong 
and determined  
environmental policy 
in the main action 
areas of its operations, 
its infrastructure  
and the involvement 
of its employees.”Environmental Protection to reach these.

As part of the Functional Airspace Block Europe 
Central (FABEC), Skyguide contributes to cross-border 
environmental programmes to save fuel and 
optimise routings. For its work in this area FABEC 
won the Research, Innovation and Environment 
category of the ATM 2020 Awards for its package 
of environmental programmes.

Alex Bristol
CEO Skyguide

Editorial
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Context and framework

In Europe, aviation is responsible for around 4 % of 
all human-related CO2 emissions and 14 % of CO2 

1 
emissions from all transport sources . The global air 
transport industry has adopted a long-term climate 
goal of net-zero carbon emissions by 2050 – the 
world’s airlines, airports, air navigation service 
providers (ANSPs) and manufacturers of aircraft and 
engines have committed themselves to reduce CO2 
emission levels to the targets of the Paris Agree-
ment. The Destination 2050 strategy details how 
this commitment will be fulfilled in Europe.

Industry commitments are part of a wider frame-
work of decarbonisation strategies which sit at the 
very heart of Skyguide’s environmental perfor-
mance improvement programme. The European 
Green Deal has set the blueprint for transformation-
al change within the European Union (EU). Skyguide 
and its ANSP partners have pledged to work towards 
the milestones of the Green Deal which will see  
all 27 EU Member States turn the EU into the first 
climate-neutral continent by 2050. To get there, 
they are reducing their emissions by at least 55 % by 
2030, compared to 1990 levels3.

Meanwhile, at a national level, in October 2021 
Skyguide and other Swiss federal organisations 
working within the government’s “Exemplary Energy 
and Climate” strategy underlined their commitment 
to further increase energy efficiency measures  
and expand renewable energies by 2030. During the 
first phase of the initiative from 2013 to 2020, 
Skyguide successfully implemented best practices 

The challenge: Our communities, our 
political leaders want urgent action

Our world is changing. Despite the best intentions of political and  
industry leaders, our global carbon emissions continue to rise at a rate 
far higher than the target of a global average temperature increase  
of 1.5 degrees Celsius above pre-industrial levels, agreed at the 2015 
Paris COP 21 meeting. We need to act.

and significantly improved its energy efficiency.  
For the second phase, 2021 to 2030, new ambitious 
goals and improvement measures have been set. 
Those specific to Skyguide are fully aligned with the 
commitment made by the European aviation industry 
to decarbonise aviation by 2050.

So Skyguide’s principal challenge in the environ-
mental domain is to turn these commitments into 
actions and achievements.

Most of the headline goals for environmental 
improvement have been recognised for many years 
and were highlighted in the 2019 Skyguide environ-
mental report4.

But since then, Europe’s aviation industry has 
undergone some seismic changes. Aviation-related 
CO2 emissions have drastically reduced with the 
reduction of industry activity during the COVID 
pandemic. Most of the heaviest-polluting twin-aisle 
aircraft will not take to the skies again. Improvement 
in route availability and in horizontal flight efficiency 
procedures – including the introduction of free route 

1 �bit.ly/3HmpL7j
2 �bit.ly/3LfhjJt
3 �bit.ly/3upwOZj
4 �bit.ly/3ug3dRT
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Context and framework

→

airspace in the core traffic areas – has meant that 
airlines can now fly far more fuel-efficient routes 
than ever before and only around 0.3 % of flights are 
subject to air traffic management capacity induced 
delays. Switzerland will introduce free route air-
space (FRA) in 2022 although the flight efficiency in 
our airspace is already close to the optimum. 

It must also be stated that despite a lack of air 
traffic, CO2 concentration in the atmosphere has 
remained stable. And demand for airline services 
has been steadily recovering. Most forecasters 
predict that 2019 levels of air traffic in Europe will 
will not be reached for several years.

So it is critical that the environmental improvement 
programmes already under way by Skyguide are 
added to and enhanced. 

Other things have changed over the last two years.
We now have much better information about 
aviation’s impact on the environment and the direct 
influence that ANSPs such as Skyguide can bring  
to bear. This new data means Skyguide can develop 
environmental mitigation strategies with more 
precision and with more measurable outcomes than 
ever before. 

Over 95 % of all aviation-related emission reduction 
measures are the responsibility of non- ATM related 
actions. For those measures which do fall under  
the umbrella of ATM we can start to understand with 
some granularity the exact contribution that 
individual stakeholders – including air navigation 
service providers, airlines, flight planners and 
airports – can make to reducing aviation’s global 
footprint in this particular domain.  

Source: Destination 2050: A route to net zero European aviation, NLR (Royal 
Netherlands Aerospace Centre), SEO (Amsterdam economics), 2021, p. i
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Decarbonisation Roadmap for European Aviation
Compared to others, operational ATM measures have a low but  
nevertheless significant climate-relevant improvement potential. Many 
individual measures, under the responsibility of different stakeholders 
such as airlines, airports and ANSPs put together will make an important 
contribution to the net zero target. The most significant drivers for 
reduced CO2 emissions are improved aircraft engine technology and the 
use of sustainable aviation fuels.

 � Hypothetical reference scenario
  Net CO2 emissions

  Improved technology (kerosene) 
  Improved technology (hydrogen) 
  Effect of hydrogen on demand 
  Improved ATM and operations 
  Sustainable aviation fuels (SAF) 
  Effect of SAF on demand 
  Economic measures  
 � Effect of economic measures  

on demand
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The key areas for further ATM environmental 
improvement will come from increased aircraft flight 
efficiency in en-route and approach phases.

So these two areas are the subject of Skyguide’s 
contributions to European-wide research and to 
day-to-day improvements in operational efficiency – 
such as extending free route airspace and flight 
coordination measures in cross-border areas. 
Reducing CO2 emissions in Swiss terminal manoeu-
vring areas (TMAs) is a particularly important target 
for Skyguide. Its participation in the Single European 
Sky ATM Research (SESAR) programmes has led  
to a better synchronisation of traffic approaching 
Zürich TMA, reducing holding times by 90 %.

Further substantial environmental improvements in 
ATM operations will require more detailed research5 
and political leadership. Environmental benefits 
need to be balanced with other factors – primarily 
safety but also noise, cost and punctuality. Increas-
ing traffic loads need to be accommodated and 
more adverse weather circumnavigated. A trade-off 
exists between environmental factors, with noise 
reduction prioritised at low levels over CO2 emissions, 
while there are other greenhouse gas aviation-relat-
ed impacts6 – most notably contrail cirrus clouds  
and nitrogen oxide – which potentially are more 
damaging than CO2 and need to be fully researched.

Skyguide has set itself a series of tough but achiev-
able carbon-reduction goals for 2030, centred 
around ATM operational improvements and in-
house emission reduction measures. Although 99 % 
of Skyguide’s carbon emissions originate from 
aircraft operations, the agency is also committed to 
reducing the environmental burden of the in-house 
operations over which it has direct control – and this 
work needs to continue.

The challenges therefore remain substantial. But 
they are not insurmountable, as the following pages 
will show. •

5 bit.ly/3Hl8tHB
6 �bit.ly/3rkqr7p

The three key areas for improvement 
By managing its air traffic as efficiently as possible, maintaining an 
eco-efficient energy budget for its infrastructure and business 
operations, and deploying green innovations, Skyguide is helping to 
reduce the carbon footprint of the aviation industry.

 Flight efficiency 
 Energy efficiency 
 Green innovation
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Context and framework

Aviation stakeholders and their 
contribution to reducing carbon 
emissions

According to the aviation industry’s Destination 
20507 study:

–– By 2050, the industry will connect over 10 billion 
passengers a year, with traffic growing 2.5 times 
higher than 2019, but also reaching net-zero  
CO2 emissions.

–– Radical new technologies such as new configura-
tions of aircraft, introducing hybrid power archi-
tectures or shifting to electricity or hydrogen  
as a source of power could contribute between  
12 % and 34 % of the needed emissions reductions.

–– Sustainable aviation fuels could contribute 
between 53 % and 71 % of required carbon 
reductions. This is especially important  
for intercontinental flights which contribute to 
52 % of CO2 emissions.

–– Improving the way the sector operates and 
provides infrastructure could reduce emissions 
between 7 % and 10 %.

–– And carbon removals will through market-based 
measures likely be needed for around 8 % of 
residual emissions in 2050.

“As our understanding of  
aviation’s environmental impact 
grows, so do the questions”

In October 2021 Skyguide experts, along with other 
members of FABEC and academic specialists,  
met in Vilnius, Luthuania, to examine how Europe’s 
aviation industry in general and the ATM sector  
in particular should address the challenge of a net 
zero carbon industry by 2050. Participants highlight-
ed a number of key concerns:

–– Our scientific understanding of aviation-related 
environmental impacts is growing, but there are 
still high uncertainties over the impact of 
non-CO2 emissions. Trade-offs between short-
term and long-term effects of CO2 versus 
non-CO2 impacts are a subject of interest and to 

7 �bit.ly/34oavrQ

some extent controversy. There is a substantial 
lack of data and agreed metrics to drive further 
environmental improvements in a coherent  
and systematic way. While technological 
advances clearly reduce the footprint of individ-
ual flights, the historic growth of the number  
of aviation movements has overcompensated 
this by a large margin. 

–– There is a clear link between capacity, defined  
as a maximum number of flights passing through 
a sector, and environmental impact. A policy 
decision is required on whether to prioritise 
reducing emissions by limiting flight numbers or 
continuing to increase flight numbers but aiming 
for less environmentally damaging trajectories.

–– As long as airspace users prioritise cost over 
emissions by flying cheaper rather than fuel-effi-
cient routes, regulating ANSPs for horizontal 
flight efficiency will not improve the environmen-
tal impact of air transport.

–– ANSPs require a legal framework setting unam-
biguous and clear priorities concerning different 
aspects of efficiency and environmental targets 
ranging from noise abatement to air-quality 
improvement and reducing climate impact. 

–– There is a need to improve the reliability and ease 
of access to real-time and cross-border weather 
predictions, including estimates of achievable 
accuracy.

–– To reduce the impact of aircraft emissions on 
climate change a cross domain approach is 
required – incorporating policy makers, regulato-
ry institutions, climate researchers, flight 
meteorology (MET) providers and all partners in 
the aviation value chain: Airlines, aircraft and 
systems manufacturers, airports, the Network 
Manager and air navigation service providers.
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Meeting the challenge:  
Reinforcing the two-track approach 
to environmental performance  
improvement

Skyguide’s environmental improvement strategy is built on two pillars: 
reducing CO2 aircraft emissions through more optimal ATM operations 
and reducing the company’s own direct greenhouse gas emissions. 
This strategy is built on years of work developing emission-saving  
procedures which Skyguide has introduced as part of its wider overall 
performance improvement programme. 

Skyguide’s environmental strategy

IT servers are virtualised

95 % 2

Buildings are more energy 
efficient

10 % 2

Electric energy used  
is renewable

100 % 2

Energy consumption reduction 
for mobility

20 % 2

Skyguide’s environmental  
goals for 2030

  Aviation CO2 Emissions 
  Saving Resources

Efficient trajectories

97 % 1

Gate-to-gate  
CO2 emissions reduction

5 % 1
CO2

1 �Baseline 2018
2 �Baseline 2019
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Skyguide’s environmental strategy

Some of the gains of these individual programmes 
are substantial: 10.800 tonnes of CO2/yr will soon be 
saved through the introduction of expanded ap-
proach management procedures into Zurich airport.

Skyguide’s latest package of ATM operational 
environmental improvement measures include 
new ambitious goals for 2030, generating airspace 
user trajectories around 97% of optimal route 
lengths while reducing CO2 gate-to-gate emissions 
by 5%.

These goals will be accomplished through several 
initiatives:

–– Enhanced airspace design and management 
–– Improved traffic synchronisation
–– Improved ATM service delivery management

In October 2021 Skyguide and partners signed  
an agreement to further increase the corporation’s 
drive for energy efficiency and expansion of 
renewable energies by 2030 via the Swiss govern-
ment’s “Exemplary Energy and Climate” strategy. 
Since 2013, Skyguide, as part of this programme, 
has implemented best practices in the fields of 
renewable energies, buildings, mobility and green IT, 
thereby improving its energy efficiency by 52 % in 
2020 in comparison to 2006.

Skyguide’s targets for this programme include:
–– 10 % buildings are more energy efficient
–– 100 % electric energy used is renewable
–– 20 % energy consumption reduction for mobility
–– 95 % IT servers are virtualised

The Green Team keeps Skyguide’s environmental 
programme on track
Skyguide has created its own interdisciplinary 
“Green Team” to ensure that all national and 
international environmental targets are duly and 
fully respected. The team, which was established 
in 2014, meets regularly and reports directly  
to the Skyguide Executive Board. With the team’s 
broad-based approach, Skyguide can ensure  
that environmental concerns and responsibility 
are firmly anchored in all parts of the company 
and its activities.

Skyguide actively supports the initative by the Swiss Confederation 
“Exemplary Engergy and Climate”. Further information under  
bit.ly/3Hm8mLV

“With this signature, we are  
happy to renew our commitment 
to actively contribute to the 
implementation of the Energy 
Strategy 2050 and the achieve-
ment of the net zero climate  
goal by 2050.”

Alex Bristol, at the signing  
of the new federal action plan
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More efficient routes  
and optimised flight paths

Skyguide manages around 1.3 million civil and 
military flights safely and efficiently through Europe’s 
busiest airspace every year, in Switzerland and 
adjacent airspace. The sharp downturn in traffic 
brought about by COVID-19 is fast receding as 
passengers return to the skies in volumes estimated 
to reach pre-pandemic levels by 2024. Skyguide  
is focused on ensuring this recovery is accompanied 
by actions and measures that help to reduce 

Topics and measures: operations

What is environmentally friendly air transport? Direct flight routes? 
Ideal flight altitudes? No delays? Skyguide is involved on many 
fronts, together with the airlines, the airports, nationally and  
internationally, to provide airspace users with the best conditions  
for handling their flights.

aviation’s environmental footprint and deliver  
more sustainable airspace management services 
for the future.

To reduce fuel consumption and greenhouse gases 
in air traffic, Skyguide has implemented optimised 
en-route and approach procedures and continuous 
descent operations to reduce noise, fuel consump-
tion and CO2 emissions.

Operational improvements reduce CO2 emissions
In recent years, the aviation community has succeeded in significantly 
reducing CO2 emissions per flight. Shorter flight routes and optimised 
approach and departure procedures mean lower kerosene consump-
tion. Skyguide is working hard to make its flights as efficient as possible.

300 m

Final approach

Continuous descent 
on approach

Level flight

600 m

900 m

1200 m

En-route  
flight phase

Approach  
flight phase

Continuous descent 
from high altitude

  Later start of descent saves fuel 
  Earlier start of descent
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Free Route Airspace (FRA) project 
Skyguide provides a network of optimised routes 
that enables airlines to fly the most fuel-efficient 
flightpath. The number of direct routes increased  
to 63 in 2017, and with the implementation of FRA in 
2022 more direct routes can be flown. The differ-
ence between the actual flight path flown and the 
direct route over Switzerland is now less than 1 %, 
higher than the horizontal flight efficiency target set 
by the European Commission performance scheme 
and just 1.1 km longer than they can possibly be. 
The next step is the start of free route airspace in 
2022, enabling airspace users to plan their own 
flight paths between defined entry and exit points, 
adding further to fuel efficiency.

Optimised approach and departure routes
The energy efficiency of an aircraft varies with its 
cruising altitude, and Skyguide is constantly looking 
to improve vertical flight profiles, especially on 
descent, to minimise both fuel consumption and 
noise emissions. Competing interests between 
managing noise levels and avoiding excessive fuel 
use have a direct impact on these measures. 

Since 2019, Skyguide has worked with airports and 
airlines to eliminate 33.5 kt of carbon dioxide  
emissions annually as a result of improved arrival 
management procedures. By minimising level- 
offs from the top of descent to the runway, Continu-
ous Descent Operations (CDO) have led to fewer 
variations in engine speed and reduce noise and 
fuel consumption. Continuous Climb Operations 
(CCO) introduced on departure routes result in more 
fuel-efficient flight paths. 

The procedures are influenced by several factors in 
busy terminal airspace and depend upon the 
participation of both pilot and controller. Safety is 
never compromised, and there is a fine balance 
between capacity, environmental performance, and 
costs. For example, noise can determine whether  
a longer route is used to avoid flying over inhabited 
areas in the Terminal Manoeuvring Area (TMA),  
while at higher altitudes, fuel consumption becomes 
more important. 

Arrivals management also extends beyond the TMA 
to optimise arrival flow while still in the airspace  
of adjacent control centres, often several hundred 

Topics and measures: operations

→

kilometres away from the airport. This cuts the 
aircraft’s holding time at airports by adapting their 
cruising speed at an earlier point in the flight, 
reducing fuel burn and carbon dioxide emissions. 
Less airborne congestion in terminal areas also 
helps to limit noise and improves operational safety 
by reducing the workload of pilots and air traffic 
controllers. Holding at Zurich Airport has fallen by 
90 % as a result of eXtended Arrivals Management 
(XMAN) and other initiatives developed jointly with 
the airport and airspace users.

Decisions taken at local level inevitably have an 
impact at network level, and Skyguide collaborates 
with the Network Manager and with neighbouring 
ANSPs to ensure that the overall network is optimised 
for its environmental impact.

Skyguide also works closely with airport operators 
and airlines to ensure efficient operations continue 
even when the aircraft is on the ground, for example 
ensuring that departing aircraft taxi to the holding 
point with the minimum of environmental waste, and 
arriving aircraft reach their stands by taking the 
most efficient route.

Reduced noise on approach to Geneva Airport
In a joint project between Skyguide and the 
French air navigation service provider DSNA, a 
revised flight path into Geneva Airport has 
reduced the noise over populated areas caused 
by arrivals from the French side of Lake Geneva. 
After repositioning the interception by aircraft  
of the Instrument Landing System (ILS) axis, noise 
measurements were carried out at Haute-Savoie, 
Chans-sur-Léman and Thonon-les-Bains to 
demonstrate reduced noise levels for some 10 
daily flights from this direction. Local authorities 
have given their support to the revised procedure.
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Topics and measures: operations

527 t/year
kerosene consumption

1.7 kt/year
CO2 emissions

  Previous situation
  Direct route

I

2.1 kt/year
CO2 emissions

iStream

Previous situation

Trajectory optimisation in the Geneva area 
Skyguide has introduced dozens of optimised routes since 2015. One 
example: the route section between Pontarlier (Jura) and Chambéry via 
the Geneva region saves more than 1700 tonnes of CO2 annually.

Improved arrivals in the Zurich area 
Optimal approach sequences or the allocation of arrival slots make 
traffic more fluid and reduce holdings. Together with SWISS and  
Zurich Airport, Skyguide has developed procedures that save over 
2000 tonnes of CO2 every year .

700 t/year
kerosene consumption

AMIKI

MOSIT

ZRH
L

MOSIT

ZRH

AMIKI

L
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Greener Wave project
In an example of closer collaboration between aviation 
partners, the Greener Wave project has reduced  
early morning delays for long-haul arrivals at Zurich 
Airport to a fraction of former levels. Annually, this 
saves 2.100 tonnes of carbon dioxide emissions, or 
half a tonne of CO2 emissions per flight.8

Skyguide, Zurich Airport, Swiss International Airlines 
and the Network Manager worked together to 
establish the arrivals procedure which is based on 
the time that an aircraft becomes airborne on 
departure, often several hours before landing. Flight 
crews are given a 4-dimensional time slot at a pre- 
defined point and time between 20 to 120 nautical 
miles away, enabling them to adjust their speed 
during the cruise part of the flight to arrive at the 
assigned point exactly on time. This system allows 
approaching aircraft to fly a more continuous, 
fuel-efficient descent and avoid airport holding 
measures. The improved air traffic operation has  
led to an increase in efficiency and capacity at 
Zurich Airport without any changes to infrastructure. 

Zurich residents have also enjoyed a significant 
decrease in early morning noise due to the near 
elimination of extra air traffic controller actions and 
aircraft holding. The Greener Wave project has 
paved the way for other research and development 
initiatives in Europe (for example Fairstream and 
iStream projects) to validate this new concept of 
operations in different environments.

Improved traffic synchronisation
Skyguide’s collaborative efforts extend beyond 
long-haul flights to include many other initiatives. 
Among these, Skyguide worked with Germany’s 
ANSP, DFS, to shorten routes over the Alps by  
15 nautical miles during 2020, saving flight time  
and fuel use. Flights destined for northern Italy now 
follow a more direct route across central and 
southern Germany and flights to Spain and North 
Africa are scheduled to be added next. In addition, 
since the start of 2021 flight arrivals now cross 
the border 2.000 – 4.000 ft higher than previously 
and Frankfurt departures entering Swiss airspace 
are no longer held at FL320 (9750 M) but can enter 
at any altitude, generating an average saving  
of 32kg of fuel and 100 kg of carbon dioxide per 
flight. →

Aviation CO2 emissions reduction
The implementation of climate-friendly ATM procedures requires 
investments in technical innovation and the development of optimised 
airspace structures and procedures. International cooperation, as it 
happens in FABEC, and long-term planning play a major role in this.

2025

RP3 RP4

2030 20352020

Traffic 
Synchronisation

Service Delivery
Management

Airspace Design 
and Management

Enhanced arrival, surface and departure management

Enhanced airspace management

Enhanced airspace design

Trajectory Management

Enhanced arrival and departure procedures

8 �bit.ly/3gi31tc
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Skyguide will implement Free Route Airspace (FRA)  
at the end of 2022 in the entire area of responsibility 
including the delegated areas in France, Italy, 
Austria and Germany. Cross-border FRA will become 
the norm in the FABEC airspace to which Skyguide 
belongs. The development provides operational, 
environmental and cost benefits to airspace users 
and takes the required steps towards meeting 
future FRA requirements proposed in the Common 
Project One legislation.

Another initiative, called Cooperative Optimisation 
of Boundaries, Routes and Airspace (COBRA), is 
reducing complexity between adjacent control 
centres. Bilateral handovers have replaced complex 
sector exchanges, creating shorter routes along the 
busy Karlsruhe-Maastricht boundary. As a result, 
arrivals and departures to and from hub airports in 
the European core area benefit from improved 
vertical profiles. The procedures are supported by 
validation simulations, controller training and a  
new concept of operations that continues to be 
rolled out between adjacent centres. 

FABEC efficiency measures, from the introduction  
of hundreds of new direct routes to the expansion of 
cross-border FRA, helped airspace users to raise 
their horizontal flight efficiency from 96.93 % in July 
2019 to 97.41 % one year later (with 100 % repre-
senting the very shortest possible route).

Improved ATM service delivery management
To support communications between air traffic 
controllers and pilots, Skyguide operates a radio sys- 
tem with 700 radio stations and 46 transmitter and 
receiver stations. In 2021, Skyguide completed  
the Smart Radio project, renewing the entire main 
radio system in a project that commenced in 2012. 
The latest generation of radio equipment signifi-
cantly improves energy efficiency, consuming 30 % 
less energy and saving 200MWh of electricity per 
year compared to the previous equipment.

Topics and measures: operations

GIPO

GIPO

Satellite-based approaches
Skyguide is an early pioneer of instrument flight 
procedures that take advantage of space-based 
and ground-based augmentation systems (SBAS 
and GBAS) to provide accurate navigation  
guidance. The satellite-based technology was first 
introduced in 2007 at regional airports including 
Dübendorf, Saint-Gallen, Berne, Les Eplatures  
and now extends to more than 200 satellite-based 
approach procedures throughout Switzerland. 
These Performance-Based Navigation (PBN) 
procedures support shorter approach paths and 
curved approaches that reduce track miles and  
use less fuel compared with conventional ground-
based navigational systems. The routes can also  
be used to avoid populated areas and reduce noise 
nuisance. In addition to adding flexibility to approach 
procedures for equipped aircraft, the technology 
allows some conventional ground-based navigation 
systems to be decommissioned. This process is 
already underway with the decommissioning of the 
first Very High Frequency Omni-Directional Range 
(VOR) beacons.

Replacing calibration flights with low carbon 
footprint drones
Flight navigation systems must be regularly calibrat-
ed, inspected and maintained to ensure that 
essential navigation aids such as Instrument Landing 
Systems (ILS) are always working properly. To  
comply with International Civil Aviation Organization 
(ICAO) certification requirements, a combination  
of ground and air inspections are necessary to carry 
out these checks. Skyguide has introduced un-
manned aerial systems (UAS), or drones, to replace 
costly inspections by manned aircraft inspections 
with more efficient, flexible drone services. 

“Skyguide will implement Free 
Route Airspace (FRA) at the  
end of 2022 in the entire area  
of responsibility including the  
delegated areas in France, Italy,
Austria and Germany.”
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Topics and measures: operations

The ILS inspection drone conducts elevation 
profiles and mini approaches to test course 
alignment, glide slope angle, alarms, and displace-
ment sensitivity. The UAS overcomes the height 
limitations of ground-based inspection and can 
operate day or night.

Since Skyguide introduced ILS inspection services 
by drone in 2018, manned aircraft flight checks at 
Geneva and Zurich airports have decreased 
significantly along with airport operator costs. By 
2022, Skyguide will reduce carbon dioxide emissions 
by 137 tonnes a year and energy consumption  
by 541 MWh and targets a 60 % reduction in carbon 
dioxide emissions from calibration flights by 2024.

The success of ILS calibration measurements also 
creates opportunities for drone inspection services 
for other navigational aids including VOR, direction 
finders, precision approach path indicators and 
radars. 

Skyguide now offers unmanned calibration services 
outside Switzerland and secured its first customer in 
2021. Belgium ANSP skeyes has adopted the 

solution to calibrate ILS and VOR systems to take 
advantage of highly accurate measurements, lower 
airport operational costs, and reduced emissions.

Satellite surveillance
Switzerland’s existing surveillance infrastructure 
relies on a network of conventional ground-based 
radar stations, requiring high energy needs and 
regular maintenance support. Under a new policy 
launched in 2015, Skyguide is preparing to replace 
the six existing secondary radar facilities when  
they reach the end of their service lives in 2023 with 
more energy efficient multilateration technology. 
Alternative high-frequency transmitter and receiver 
sensors, mounted on existing infrastructure, not only 
consume significantly less energy but are consider-
ably easier to access and maintain. Skyguide has 
installed 19 wide area multilateration sensors and 
plans to add nine more in 2022. Over the entire 
equipment lifecycle, the deployment of innovative 
surveillance technology by Skyguide will save 4 GWh 
or 100 tonnes of CO2. •
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XMAN: optimised arrival sequences 
Extended Arrival Management (XMAN) is a cross-border  
cooperation project with the aim of influencing flight operations  
so that pilots choose an adapted cruising speed that saves fuel.
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Topics and measures: Infrastructure

More responsible estate  
management: Buildings, IT and  
the virtual centre programme

Skyguide is a partner in the Swiss government’s 
“Exemplary Energy and Climate” initiative estab-
lished in 2013 to share best practices in the fields of 
renewable energies, buildings, mobility and green 
information technology. A combination of policies 
aimed at more efficient building operations, sustain-
able energy sources, transportation, data centres 
and green technology has helped Skyguide to 
reduce energy bills by CHF 1.8 million since 2014. 
Over recent years, the company has undertaken  
36 separate energy-reducing actions, 80 % of which 
were implemented by 2020. 

Buildings programme
The “Buildings and renewable energy” programme is 
driving an energy-efficient construction and building 
conversion policy that has contributed to significant 
savings in Skyguide’s energy consumption. By 
sourcing more electricity and heating from renewa-
ble sources the company has increased the share  
of renewable energy to 100 % of the company’s total 
electricity consumption – double the amount in 
2006. Skyguide is also preparing to generate its own 
renewable energy from 2026. 

Low energy consumption features introduced at  
the two main centres at Geneva and Dübendorf 
include motion sensors to control the lighting and 
air-conditioning, extracted air heat recovery and 
centralised building management. Overall energy 
efficiency increased by more than 10 % in 2020 as a 
result of the company’s continued focus on the 

sustainable operation and management of essential 
infrastructure, resulting in a 52 % improvement since 
2006.

Information technology
A green information technology (Green IT) strategy 
launched well before the pandemic means Sky-
guide’s 14 locations already benefit from electronic 
communications. Managed from a central virtual 
server located in Geneva, the distributed network 
reduced electricity consumption by 40 % as part of a 
wider digitalisation policy. COVID-19 accelerated 
this programme as the use of web and video 
conferencing increased rapidly due to employees 
working from home and replacing face-to-face 
meetings with online events. The technological 
changes, coupled with the environmental benefits, 
have changed working practices at Skyguide 
facilities. There has been an 80 % fall in air travel 
within the company as a result of the enormous 
increase in electronic communications. The sharp 
rise in digital operations brings savings in terms  
of office space, staff mobility and transportation 
use. Skyguide calculates its virtualisation rate for 
office automation servers is 98 %. 

Skyguide embarked on further modernisation  
of its digital communications infrastructure with  
a contract placed in early 2021 for the supply  
of ATM-grade software-driven voice communica-
tions located in the cloud. The new technology is 
designed to be location-independent and →

A key field of action for reducing Skyguide's ecological footprint is 
literally at home: a modern infrastructure trimmed for energy  
efficiency and IT systems that run as economically as possible form 
the second focus of the company's environmental management.
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Greener IT
Modern – "green" – IT is an important element for reduced energy 
consumption. The Virtual Centre plays a central role here.

Energy efficient buildings & renewable energy
In the field of Energy efficient buildings & renewable energy, Skyguide 
focuses on improving the operation of its real estate and on the use 
and production of renewable energy.
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network-centric, enabling Skyguide to quickly adapt 
to increasing or decreasing capacity demand 
without adding to infrastructure needs.

Skyguide’s Green IT policy extends to all aspects  
of office life, whether information technology, 
lighting, or paper consumption. In 2019, for example, 
Skyguide's digitalisation strategy included equip-
ment featuring the latest technology leading to 
greater energy efficiency that resulted in year-on-
year improvement of an average of 6kg decrease of 
paper per person per year. As a result, Skyguide  
has reduced its energy consumption in this area by 
89 %, an annual saving of 30MWh.

Virtual centres
Skyguide’s pioneering digitalisation strategy is best 
illustrated by the company’s virtual centre pro-
gramme which enables the company to manage any 
piece of Swiss or delegated airspace from Düben-

dorf or Geneva as if there were only one air traffic 
service unit. Virtualisation of the air traffic  
control infrastructure improves scalability, reliability 
and cost efficiency. It also brings substantial 
environmental benefit. By enabling controllers to 
react more rapidly to increasing or decreasing traffic 
demand it contributes to limiting the environmental 
impact and enabling optimisation of flight trajec
tories, which reduces carbon dioxide emissions. This 
is in addition to reducing infrastructure needs and 
the added safety that comes from increased 
resilience. Recognised in a European Commission 
award, Skyguide’s virtual centre strategy is unique  
in Europe’s fragmented airspace with its 68 air traffic 
control centres.

In a related digitalisation initiative, the introduction  
of New Route Handling (NRH) procedures has 
enhanced airspace management efficiency. 
Traditionally, flight trajectories displayed on the 
controllers’ radar screens are based on filed flight 
plans. Under the NRH concept, the data is derived 
from the flight management system and more 
accurately reflects the actual trajectory. NRH 
enables more efficient traffic handling at the 
working positions and drives the harmonisation of 
operational practices between Switzerland’s  
two area control centres. NRH is an essential piece 
of the virtual centre programme, enhancing  
data transparency and enabling controllers to adapt 
more rapidly to volatile traffic. 

Skyguide is a global pioneer in utilising an open and 
interlinked platform for safety-critical systems  
and is rolling out further digitalisation programmes 
at national and international level. The technology 
remains one of the most important ways of sustain-
ably reducing air traffic services costs. It also 
enables the company to prepare for the air traffic 
volumes that are already returning, albeit with all 
their inherent unpredictability, while simultaneously 
addressing new sustainability demands. •

Mitigating wind farm interference

Switzerland’s renewable energy resources 
include a growing number of wind farms. These 
provide an important contribution during the 
winter months when energy demand is at its 
height. Skyguide participates in the government’s 
wind energy body, Guichet Unique, and is also 
investing in new radar technology to mitigate 
against interference to existing surveillance 
radar infrastructure caused by the large turbine 
blades. The company provides technical 
assistance and preliminary project assessments 
for wind farm projects to help determine their 
impact on airspace surveillance infrastructure as 
part of the permit process for new developments.

Topics and measures: Infrastructure
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Topics and measures: Staff mobility

Staff participation is vital and the commitment from 
staff to take account of their environmental foot-
print in their travel plans has allowed Skyguide to 
considerably reduce its staff-mobility environmental 
impact. As well as reducing business travel, and 
allowing more staff to work from home, employees 
shall be incentivised to ‘travel green’ with strategies 
including a green Skyguide car fleet, public trans-
port subsidies, and the provision of bicycle parking 
spaces. Charging stations for electric vehicles are 
also being provided at Skyguide's Dübendorf site. 

One third of Skyguide’s CO2 emissions come from 
business travel, so electronic communications 

Saving emissions through more  
intelligent staff transport initiatives

between the company’s 14 locations with the 
introduction of new web-based video technologies 
has been optimised and adopted as a long-term 
strategy, not just as a temporary fix for the COVID 
pandemic era. These measures did, however, ensure 
that Skyguide was well prepared to face the organi-
sational difficulties which arose during the pandemic.

These new policies are in line with the federal 
government’s “Exemplary in Energy and Climate 
Strategy” and have evolved from a reactive re-
sponse to the COVID pandemic to more innovative 
and proactive strategies for long-term carbon 
footprint mitigation. •
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reduce the company's footprint.
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Topics and measures: education and promotion

efficient routes. Skyguide also co-chairs the CANSO 
environment working group and actively participates 
in the CANSO environmental excellence programme 
aiming at developing a standard of excellence for air 
navigation service providers.

Education and best practice
Effective climate action requires political determi-
nation and cooperation based on sound scientific 
data. To strengthen this cooperation Skyguide 
hosted the first FABEC Environmental Day in July 
2021, dedicated to exploring ways to reduce fuel 
consumption and lower carbon dioxide emissions. 
More than 100 expert speakers and delegates 
shared their experience and discussed opportunities 
to support the European Union’s Green Deal 
environmental objectives. The event highlighted the 
need for more data regarding flight efficiency  
and for additional metrics covering non-carbon 
dioxide emissions. Latest research revealed that 
contrail formation has an even greater environmen-
tal impact than carbon emissions, yet this is not 
reflected by the existing key performance indicators 
and generally, further research is needed to better 
understand the issue.

The event drew attention to the need to balance 
and prioritise different key performance areas. 
Safety remains the priority but there is a lack of 
guidance on how to address the trade-off between 
traffic volume, capacity and environmental impact.  •

Sharing knowledge, learning lessons, 
and motivating to act

Aviation is a close-knit community in which everyone is required  
to act for the good of the environment. Therefore, it is important to 
share and discuss insights and to emulate exemplary practices.  
This is the advantage of a culture where people talk to one another 
and learn from each other.

Skyguide strives to deliver optimum capacity, 
maximum predictability and a minimum of restric-
tions to enable airspace users to fly safely with  
the lowest environmental impact. While Switzerland’s 
airspace structure and technology is central to 
delivering optimised routes, Skyguide cooperates at 
many levels with adjacent airspaces to generate 
efficiencies at an international level. 

As a member of Functional Airspace Block Europe 
Central (FABEC) – an airspace that extends  
1.7 million km² and handles over 55 % of European 
air traffic – Skyguide participates in common 
projects and educational forums aimed at improving 
flight efficiency at a regional level.

Skyguide is part of the new FABEC Environmental 
Standing Committee established in March 2020, 
just three months after the Commission launched 
the Green Deal initiative. Since then the committee 
has overseen key operational changes including the 
introduction of shorter cross-border routes, lifting  
of level caps and route restrictions, and launched the 
Cooperative Optimisation of Boundaries, Routes 
and Airspace (COBRA) project to reduce complexity 
between adjacent control centres – to name just  
a few. Horizontal flight efficiency now exceeds 96 %, 
saving airspace users 68 million extra track miles 
and cutting carbon dioxide emissions by 1.4 million 
tonnes in 2020. The committee also overseas 
implementation of FABEC’s collaborative environ-
mental initiatives and manages the stepwise rollout 
of Free Route Airspace operations across the 
region to enable airspace users to plan the most 
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Air Navigation Service Provider
Air Traffic Management
Civil Air Navigation Services Organisation
Continuous Climb Operations
Continuous Descent Operations
Cooperative Optimisation of Boundaries,  
Routes and Airspace
Deutsche Flugsicherung (German ANSP)
Direction des Services de la Navigation  
Aérienne (French ANSP)
Functional Airspace Block Europe Central
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International Civil Aviation Organization
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