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ALTERED OR OBLITERATED ON OR FROM THIS DOCUMENT 

Abstract  

This report discusses the first public COMPAIR workshop held in Madrid on the 7
th

 of March 2017. At 

this workshop the COMPAIR results of the first year were discussed in order to receive feedback from 

the stakeholders present. This report includes the document which was sent beforehand to the 

participants, the minutes of the workshop, the presentations and concludes with how the 

consortium will use the input received at the workshop.  
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1  Summary 

 

COMPAIR Consortium organised its first workshop in Madrid on the 7th March. The primary 

objectives of the workshop were to  

- present the progress that the project has achieved in the past period; 

- receive feedback from the experts that attended; 

- align with the other SESAR 2020-ER-projects on Economics. 

One week before the workshop the attendants received a document describing the main conclusions 

of the work done within the first year of COMPAIR.  

The workshop itself was attended by the COMPAIR advisory board, experts from ANSPs and 

universities and the project officers representing SESAR JU. 

Each presentation was followed by a short discussion on the main results. The experts provided their 

considerations regarding the effects of the COMPAIR concept.  

The event ended on a high note with participants highly appreciating the efforts of organisers. On the 

other hand, the consortium members greatly valued the knowledge and feedback provided by the 

participated experts. The collected feedback will be of great value to inform the modelling work that 

will be conducted during the second half of the project. 

This document summarises the workshop, the conclusions, and the next steps that partners decided 

to take. 
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1.1 Objectives of the deliverable 

This deliverable describes the first workshop of the COMPAIR consortium 

o The background paper of the workshop 

o The public presentations of the workshop 

o Discussions & remarks 

o Conclusions and next steps 

1.2 Intended readership 

This deliverable is public to provide information on the overall progress of the work. For the 

participants of the meeting and the people who planned to attend the meeting, it can also serve as 

minutes.  
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2 Introduction 

The provision of air traffic management (ATM) services has for a long time been a national 

monopoly. In addition, it has traditionally been considered a natural monopoly due to the need for 

significant infrastructure investments. Both of these elements are now changing. Air traffic 

management has been under increased scrutiny of the European Union since the start of the Single 

European Sky program. Also, technological evolutions have reduced the need for large-scale ground-

based infrastructure and expensive equipment, questioning the natural monopoly character of the 

industry. So it is the right moment to study the liberalisation and introduction of competition in the 

ATM sector. 

Competition can be introduced at various levels and in different ways. The overall goal of COMPAIR is 

to study different institutional and market design approaches for introducing competition for en-

route ATM services, in order to assess their potential contribution to the European Single European 

Sky objectives. 

There are different ways to increase the overall efficiency of ATM. The current approach is more 

focused on centrally steered regulation. COMPAIR focusses on the introduction of competition as a 

trigger for change. However, competition does not exist abstractly, but is influenced by the legal and 

regulatory framework, and can be introduced at various levels and in different ways. At the start of 

the project we identified some concepts to be further analysed: 

• A regulatory approach using yardstick competition. 

• Auctioning approach using tenders to licence air navigation services within a certain charging 

zone. 

• Unbundling of central infrastructure management tasks from service provision tasks. 

• Sector-less based operations where trajectories are managed as origin-destination. 

Within Deliverable 2.2, we qualitatively analysed these options. The result can be found here: 

http://www.compair-project.eu/public-deliverables.html 

In the workshop, we focused on the most recent developments in the COMPAIR research. Note that 

all results are preliminary and that the final results will be presented in the relevant deliverables.  

The session on Economic modelling dealt with the regulatory approach and the unbundling option 

while the session on Network modelling analysed the scenarios on auctioning and competition on 

the Origin-Destination level. 
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We also sought the active participation of the other two SESAR-2020 ER projects on Economics, 

VISTA and COCTA. This allowed the consortium members of the three projects to learn from each 

other, look for synergies and for feedback from experts with a more or less similar background.  
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4 Workshop details 

The COMPAIR workshop was held on the 7
th

 of March in Madrid. The location and timing of the 

workshop selected to be in line with the World ATM Congress 2017 that was held in Madrid, Spain on 

7
th

 and 8
th

 of March.  

The organisation of the workshop is a task under Work Package 6 (Dissemination and stakeholder 

consultation). The main objective of this work package is to organise communication between the 

project and the concerned stakeholders throughout the different phases of the project. The purpose 

of such communication is twofold.  

• To obtain information from the stakeholders and to validate the project results. The 

communication will be accomplished via various means depending on the actual 

requirements of the project at a particular stage.  

• Another objective is to inform the public about the project work in easily understandable 

way and to present the expected benefits. 

The first workshop was planned for month 12 after the completion of WP 2 and 3. At this stage of the 

project, it was useful to have the first validation and to establish that the work of the project is going 

in the right direction. Based on the analysis of the workshop results applying the E-OCVM the 

concept and methodology used is validated. 

In the following sections, we describe the organisation issues (background document and agenda) 

followed by the presentations delivered. The document finishes with the conclusion made after the 

workshop. 

4.1 Background document 

A background document was sent about one week before the workshop to the registered 

participants. This document can be found in Annex.  
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4.2 Agenda of the workshop 

COMPAIR Consortium has organised its first workshop in Madrid on the 7th March. The primary 

objectives of the workshop were to present the progress made by the project in the first year and to 

receive feedback from the experts that attended. The agenda was as follows: 

TIME TOPIC SPEAKER 

13:00-14:30 LUNCH & REGISTRATION 

14:30-15:00 
Welcome and introduction to the 

COMPAIR project 
Eef Delhaye (TML) 

Short Description 

The provision of air traffic management (ATM) services has for a long time been a national 

monopoly. Also, it has traditionally been considered a natural monopoly due to the need for large 

infrastructure investments. Both of these elements are now changing. Air traffic management has 

been under increased scrutiny of the European Union since the start of the Single European Sky 

program. In addition, technological evolutions have reduced the need for large-scale ground-based 

infrastructure and expensive equipment, questioning the natural monopoly character of the industry. 

So it is the right moment to study the liberalisation and introduction of competition in the ATM 

sector. Competition can be introduced at various levels and in different ways. The overall goal of 

COMPAIR is to study various institutional and market design approaches for introducing competition 

for en-route ATM services, in order to assess their potential contribution to the European Single 

European Sky objectives. 

15:00-15:30 SESAR 2020 Economic Projects 

Gerald Gurtner (University of 

Westminster), Frank Fichert (Hochschule 

Worms) 

Short Description 

Presentation of the two other economic projects within SESAR 2020 Exploratory Research 

VISTA (Market forces trade-offs impacting European ATM performance) will examine the effects of 

conflicting market forces on European performance in ATM, through the evaluation of impact 

metrics on four key stakeholders and the environment. COCTA (Coordinated capacity ordering and 

trajectory pricing for better-performing ATM) proposes coordinated economic measures aiming to 

pre-emptively reconcile air traffic demand and airspace capacity. The project primarily seeks to 

reduce the cost arising from lack of coordination in the ATM system, stemming both from divorced 

planning horizons of ANSPs and aircraft operators (AOs), and from an inadequate pricing of 

navigation services 

15:30-16:30 WP3 - economic modelling Stef Proost, Eef Delhaye (TML) 

Short Description 

Overall, we considered four options to introduce more competition into ATM. This session focussed 

on two of these options. Firstly, econometric estimates for the cost and production function were 

presented in order to assess the influence of governance on performance. Secondly, Nommon is 

developing an agent-based model to simulate different mechanisms to auction Air Navigation 

Services within Europe. In this session, we presented the architecture of the model and discussed 

with the audience the main modelling assumptions and data sources we plan to use. 

16:30-16:45 BREAK 
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16:45-17:45 Network modelling 
Stef Proost (replacing Nicole Adler),  

Ricardo Herranz 

Short Description 

This session dealt with the other two options considered in the project: auctioning and competition 

on an "origin-destination" trajectory base. First, presented the preliminary results of a network game 

in which tendering of ATC is introduced. Second, the outline of the agent-based modelling approach 

was shown which will be used to assess the fourth option and possibly the dynamics of auctioning. 

17:45-1800 Closure, lessons Peter Vass (Slot Consulting) 

 

4.3 Workshop presentations 

Each presentation has a preface that describes the topic of the presentation in a brief manner and 

followed by the main questions raised at the following discussion with the audience. Each 

presentation is available for download at the website, and the links for that are provided with each 

presentation. 

The first presentation is a welcome to the workshop and a short introduction of the project. 

The second presentation is titled “VISTA - Market forces trade-offs impacting European ATM 

performance” delivered by Gerald Gurtner (University of Westminster) presented VISTA which is a 

SESAR Exploratory Research project that examines the effects of conflicting market forces on 

European performance in ATM, through the evaluation of impact metrics on four key stakeholders 

and the environment. 

This was followed by “COCTA – Coordinated Capacity Ordering and Trajectory Pricing for Better-

performing ATM” presentation which was delivered by Prof. Dr Frank Fichert. The COCTA project 

aims at improving efficiency as well as the quality of air navigation service provision in Europe by a 

better coordination of capacity and demand. 

The next presentation is “Compair: Economic Modelling Governance” delivered by Dr Eef Delhaye 

from TML. The presentation deals with the ownerships in today’s ATM word and their influence on 

productivity and costs. 

The following presentation titled “Unbundling: what is potential of tower control?” was delivered by 

Professor Stef Proost from KULeuven/TML. The presentation deals with the “unbundling” shows 

some examples and draws up some considerations to be made if thinking about implementing it in a 

wider range. 

In the absence of Professor Nicole Adler, Professor Stef Proost presented the work done by her on 

”ATC: encouraging technology adoption & overcoming weak regulation”. In this work, air traffic 

control is modelled via a 2-stage game, which enables a cost-benefit analysis including distributional 

effects across stakeholders. 

The last presentation was held by Javier Torres from Nommon about the Agent-Based Model of 

Competition in ATM. He presented the architecture of the model and gave room for discussions with 

the audience regarding the main modelling assumptions and data sources envisaged. 
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4.3.1 Welcome and introducing the COMPAIR project
1
 

Dr Eef Delhaye introduced the COMPAIR Project at the beginning of the workshop 

 

 

                                                           

 

1For better readability please find the original document at:  http://www.compair-
project.eu/files/madrid_workshop_01_-_welcome_and_introducing_the_compair_project.pdf 
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From the audience the remark was made that the COMPAIR project sticks to the idea of having an 

ATCO communicating with the airplane. What if we would go one step further? What if we would 

allow for “less quality – lower pay”?  

The consortium agrees that they keep more or less to the traditional set-up – although the project 

does include some futuristic scenario using Origin-Based ATM provision. Removing the ATCO/ANSP 

from the picture and the question of “you get what you pay for” are not within the core of the 

project.  
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4.3.2 VISTA - Market forces trade-offs impacting European ATM 

performance
2
 

Gerald Gurtner (University of Westminster) presented VISTA which is a SESAR Exploratory Research 

project that examines the effects of conflicting market forces on European performance in ATM, 

through the evaluation of impact metrics on four key stakeholders and the environment. The project 

comprises a systematic, impact trade-off analysis using classical and complexity metrics, 

encompassing both fully monetised and quasi-cost impact measures. 

The primary objectives of the project are to quantify the current and future (e.g. 2035 and 2050) 

relationships between a currently non-reconciled set of performance targets and (binding) 

regulations in operation in Europe, specifically: 

• The trade-off between, and impacts of, primary regulatory and business (market) forces; 

• The horizontal metric trade-offs within any given period; 

• The vertical trade-offs between periods, particularly as many targets are not currently 

mapped from year to year, are discontinuous with other targets, or even entirely missing for 

given periods (such as vitally, passenger performance targets); 

• Whether alignment may be expected to improve or deteriorate as we move closer to 

Flightpath 2050’s timeframe. 

 

                                                           

 

2For better readability please find the original document at:  http://www.compair-
project.eu/files/madrid_workshop_02_-_vista_market_forces_trade-
offs_impacting_european_atm_performance_.pdf 
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4.3.2.1 Feedback from the audience 

The audience expressed the following remarks to the presentation: 

• What data were the basis of calculation? The answer was that the base of the analysis is 

the current data taking into the consideration the forecasted changes for later 

comparison. 

• How will VISTA project help? The answer was that the project will commence passenger 

analysis and analysis of other stakeholders. By changing the factors, the individual 

impacts will be assessed. 

• Will the project run every scenario? The answer was that VISTA is going step by step 

starting with priority scenarios defined by the consortium. They cannot test everything.  

 

4.3.3 COCTA – Coordinated Capacity Ordering and Trajectory Pricing for 

Better-performing ATM
3
 

Prof. Dr Frank Fichert presented the COCTA project. COCTA is a research project within the SESAR-JU 

Horizon 2020 program. It aims at improving efficiency as well as the quality of air navigation service 

provision in Europe by a better coordination of capacity and demand. The COCTA concept tackles the 

issue of different planning horizons of capacity suppliers and aircraft operators. Air Navigation 

Service Providers (ANSPs) have to decide on their capacity provision several weeks or even months in 

advance, whereas aircraft operators need flexibility in flight planning and prefer to make their route 

choice decisions at rather short notice. 

                                                           

 

3 For better readability please find the original document at: http://www.compair-
project.eu/files/madrid_workshop_03_-_cocta_for_compair_workshop.pdf 
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The basic idea of COCTA is to strengthen the role of the network manager in order to overcome the 

problems sketched above. Therefore, a reform of the regulatory framework will be suggested, based 

on an in-depth analysis of possible designs. On the capacity side, the network manager purchases 

airspace capacities in line with expected demand, employing a network-centered, demand driven 

approach, as opposed to the current, piecemeal and supply-driven practice, which is tailored against 

local (ANSP) traffic peaks. As a consequence, excessive provision of airspace capacity is to be 

reduced, with associated cost savings. On the demand side, the network manager performs 

trajectory pricing, offering route menus to aircraft operators, including a novel, flexible products, 

aiming at an appropriate balance between cost-efficiency, delays, environmental impact and equity, 

without compromising safety. 
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4.3.3.1 Feedback from the audience 

The audience expressed the following remark to the presentation: 

• The project should make bigger emphasis on technical possibilities. 

 

4.3.4 Compair: Economic Modelling Governance
4
 

The following presentation was delivered by Dr Eef Delhaye from TML. Overall, the project considers 

four options to introduce more competition into ATM, but in this presentation, the focus lied on 

“governance”. From this modelling, the project expects positive effects of privatisation with 

stakeholders as shareholders or the inclusion of a board of stakeholders in a non-for profit 

organisation. Eef also discussed the preliminary econometric estimates for the cost and production 

function to assess the influence of governance on performance. 

                                                           

 

4 For better readability please find the original document at: http://www.compair-
project.eu/files/madrid_workshop_04_-_economic_modelling_governance.pdf 
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4.3.4.1 Feedback from the audience 

 The audience expressed the following remarks on the presentation: 

• It might be an option to include a quality element in the output: number of flights not 

delayed for example.  

• It would be desirable to look into the data of the pension funds. This will be very country 

specific and can depend on the ownership (it will be included in the private, but not in all 

public). There might be an issue of cross-subsidisation.  

• Does the project intend to make a comparison with the US situation? No, within the 

estimation we only considered “European” ANSPs.  

• There is a concern if the private ownership makes the process less efficient. However, 

this is based on preliminary non-significant estimates and hence the results should be 

treated with caution.  

4.3.5 Unbundling: what is potential of tower control?
5
 

Professor Stef Proost from KULeuven/TML presented the unbundling approach. The primary focus in 

unbundling is on the tower control. Competition for tower control only exists in a few countries. 

However, it could be considered as a main area of introduction of competition in ATM sector. Other 

areas in air navigation system provision (f.e. MET, CNS) can also be outsourced, but this is different 

because it is no longer the airports who decide but the ANSP itself.  

                                                           

 

5 For better readability please find the original document at: http://www.compair-
project.eu/files/madrid_workshop_05_-_unbundling_-_what_is_the_potential_of_tower_control.pdf 
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The ‘unbundling approach’ is also similar to developments implemented in the liberalisation of other 

network industries such as rail, energy or ICT provision, for instance. Depending on the exact nature 

of the unbundling, the form of competition in this model can be competition for the market or even 

competition in the market. 

 

 



EDITION 00.01.00   

 

 

 

© 2017 – COMPAIR Consortium. All rights reserved. 

Licensed to the SESAR Joint Undertaking under conditions

33

 

 

 

 



EDITION 00.01.00   

 

 

 

© 2017 – COMPAIR Consortium. All rights reserved. 

Licensed to the SESAR Joint Undertaking under conditions

34

 

 

 

 



EDITION 00.01.00   

 

 

 

© 2017 – COMPAIR Consortium. All rights reserved. 

Licensed to the SESAR Joint Undertaking under conditions

35

 

 

 

 



EDITION 00.01.00   

 

 

 

© 2017 – COMPAIR Consortium. All rights reserved. 

Licensed to the SESAR Joint Undertaking under conditions

36

 

 

 

 



EDITION 00.01.00   

 

 

 

© 2017 – COMPAIR Consortium. All rights reserved. 

Licensed to the SESAR Joint Undertaking under conditions

37

 

 

4.3.5.1 Feedback from the audience 

The audience expressed the following remarks to the presentation: 

• Suggested expanding of the objective function of the ANSP as we see that many state-

owned ANSPs compete on the market of tower control. What would be their objective? 

It seems that they do favour competition – as long as it is not in their home market. 

• METEO is currently unbundled? It is true that many ANSPs outsourced their METEO, but 

from the costs it is not clear what the effect of this was. There seems to be a large 

variation in the costs of METEO and it is not clear that outsourcing made METEO 

cheaper. 

 

4.3.6 ATC: encouraging technology adoption & overcoming weak regulation
6
 

Professor Stef Proost presented the work done by Professor Nicole Adler on ”ATC: encouraging 

technology adoption & overcoming weak regulation”. In this work, air traffic control is modelled via a 

2-stage game, which enables a cost-benefit analysis including distributional effects across 

stakeholders. 

                                                           

 

6For better readability please find the original document at:  http://www.compair-
project.eu/files/madrid_workshop_06_-
_atc_encouraging_technology_adoption_&_overcoming_weak_regulation.pdf 
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4.3.6.1 Feedback from the audience 

The audience expressed the following remarks to the presentation: 

• Why is profit strictly positive? As you have the same companies, but with different costs, 

Bertrand competition will give you a positive profit when auctioning.  

• “If there is no competition, you will not end up asking the price cap as you want to attract 

traffic”. You only need a price cap if you do not have competition. Introducing competition is 

an alternative to having regulation with a price cap.  

• Make clear who is paying the investment costs of the technology. Airlines pay for half of it 

• It is assumed that technology can lower labour need. Make this and the source explicit.  

• Should you not include some transaction cost of taking over the airspace? This is an 

interesting question, what would the transaction cost need to be, to not make it interesting? 

• What happens if you repeat the game? You now have 3 ANSPs, what if you do it again: will 

you end up with 2 or with 1? Today it is not possible to have the whole market (it is a hard 

restriction in the model), but we will check what happens if we loosen this restriction.  

• Explain more clearly why in BAU you have more labour than currently employed? 

• Can you distinguish more clearly in the payoffs what is the impact of competition only and of 

technology only? 

• What is the influence of cost of delay? How is congestion modelled? It seems that it does not 

play a role in the current game. This is true, we are currently using current demand, and 

hence are not close enough to capacity and hence this will only play a role when modelling 

2050? 
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4.3.7 An Agent-Based Model of Competition in ATM
7
 

The last presentation was held by Javier Torres from Nommon about the Agent-Based Model of 

Competition in ATM. Nommon is working on this model to simulate different mechanisms to auction 

Air Navigation Services within Europe. Nommon presented the architecture of the model and gave 

room for discussions with the audience regarding the main modelling assumptions and data sources 

envisaged. 

 

 

                                                           

 

7For better readability please find the original document at: http://www.compair-
project.eu/files/madrid_workshop_07_-_an_agent-based_model_of_competition_in_atm.pdf 
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4.3.7.1 Feedback from the audience 

The audience expressed the following remarks to the presentation: 

• Why do you include a price cap? If you have competition you have no need for a price cap. It 

might even increase the risk of collusion (there is empirical evidence on this for gasoline and 

banking). 

• Why auction the ODs first? Let all ANSPs offer and let the airlines choose. The reason for first 

limiting the number of players it to reduce the coordination costs. It is also a way of 

preventing that you end up with monopolistic behaviour. 
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5 Conclusions 

The COMPAIR project members organized the first public workshop which was attended by experts 

from seven European countries representing EUROCONTROL, ANSPs (Belgocontrol, Skyguide, 

FERRONats, Hungarocontrol) universities (University of Belgrade, Westminster University, Worms 

University of Applied Sciences), and the project officers representing SESAR JU. 

The consortium also invited two guest speakers who presented two ongoing SESAR ER projects 

(VISTA and COCTA) related to the similar area (Economics) and experts themselves in the topic in 

question. The project members presented the results achieved so far and initiated discussions with 

the attending audience. 

The delivered material made a positive impression on the attending audience. However due to the 

limited time span; consortium members did not receive massive technical feedback. The reason for 

having an afternoon workshop was to align with the planning of the WAC. In the upcoming 

workshops, the consortium should make a stronger emphasis on discussions with the invited 

audience and achieve more technical comments during a full day workshop.  

Despite the limited amount of technical feedback, the inputs provided were positive and 

constructive, and the consortium members will incorporate them in the further project work. 

Integration of the collected feedback will feed the project’s research activity. Altogether, the 

outcome of the workshop can be considered as productive. 
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6 Annex: background document 
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A1. AGENDA 

Time Topic Speaker 

13:00-14:30 LUNCH & REGISTRATION 

14:30-15:00 
Welcome and introduction to 

the COMPAIR project 
Eef Delhaye (TML) 

Short Description 

The provision of air traffic management (ATM) services has for a long time been a national 

monopoly. In addition, it has traditionally been considered a natural monopoly due to the need for 

large infrastructure investments. Both of these elements are now changing. Air traffic management 

has been under increased scrutiny of the European Union since the start of the Single European Sky 

program. In addition, technological evolutions have reduced the need for large scale ground-based 

infrastructure and expensive equipment, questioning the natural monopoly character of the industry. 

So it is the right moment to study the liberalization and introduction of competition in the ATM 

sector. Competition can be introduced at various levels and in different ways. The overall goal of 

COMPAIR is to study various institutional and market design approaches for introducing competition 

for En-Route ATM services, in order to assess their potential contribution to the European Single 

European Sky objectives. 

15:00-15:30 SESAR 2020 Economic Projects 
Gerald Gurtner (University of Westminster), 

Frank Fichert (Hochschule Worms) 

Short Description 

Presentation of the two other economic projects within SESAR 2020 Exploratory Research 

VISTA (Market forces trade-offs impacting European ATM performance) will examine the effects of 

conflicting market forces on European performance in ATM, through the evaluation of impact 

metrics on four key stakeholders and the environment. COCTA (Coordinated capacity ordering and 

trajectory pricing for better-performing ATM) proposes coordinated economic measures aiming to 

pre-emptively reconcile air traffic demand and airspace capacity. The project primarily aims to 

reduce the cost arising from lack of coordination in the ATM system, stemming both from divorced 

planning horizons of ANSPs and aircraft operators (AOs), and from an inadequate pricing of 

navigation services 
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15:30-16:30 WP3 - economic modelling Stef Proost, Eef Delhaye (TML) 

Short Description 

Overall, we considered four options to introduce more competition into ATM. This session focusses 

on two of these options. 

Firstly, we present econometric estimates for the cost and production function in order to assess the 

influence of governance on performance. 

Secondly, we present an economic model discussing the auctioning of tower control as an example 

for unbundling part of the services. 

16:30-16:45 BREAK 

16:45-17:45 Network modelling 
Stef Proost (replacing Nicole Adler), Javier 

Torres (NOMMON) 

Short Description 

This session focusses on the other two options considered in the project: auctioning and competition 

on a "origin-destination" trajectory base.  

First, we will present the preliminary results of a network game in which tendering of ATC is 

introduced.  

Secondly, Nommon is developing an agent-based model to simulate different mechanisms to auction 

Air Navigation Services within Europe. In this session, we will present the architecture of the model 

and will discuss with the audience the main modelling assumptions and data sources we plan to use. 

17:45-18:00 Closure, lessons Peter Vass (Slot Consulting) 
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A2. The COMPAIR project 

The provision of air traffic management (ATM) services has for a long time been a national 

monopoly. In addition, it has traditionally been considered a natural monopoly due to the need for 

large infrastructure investments. Both of these elements are now changing. Air traffic management 

has been under increased scrutiny of the European Union since the start of the Single European Sky 

program. In addition, technological evolutions have reduced the need for large scale ground-based 

infrastructure and expensive equipment, questioning the natural monopoly character of the industry. 

So it is the right moment to study the liberalization and introduction of competition in the ATM 

sector. 

Competition can be introduced at various levels and in different ways. The overall goal of the 

COMPAIR project is to study various institutional and market design approaches for introducing 

competition for En-Route ATM services, in order to assess their potential contribution to the 

European Single European Sky objectives. 

There are different ways to increase the overall efficiency of ATM. The current EU approach is more 

focused on centrally steered regulation. COMPAIR focusses on the introduction of competition as a 

trigger for change. However, competition does not exist abstractly, but it is influenced by both legal 

and regulatory framework, and can be introduced at various levels and in different ways. At the start 

of the project some concepts to be further analysed have been indentified: 

• Regulatory approach and governance. 

• Unbundling of central infrastructure management tasks from service provision tasks. 

• Auctioning approach using tenders to licence air navigation services within a certain charging 

zone. 

• Sector-less based operations where trajectories are managed as origin-destination. 

Within the Project Deliverable 2.2 “Report on Institutional Design Options” we qualitatively analysed 

these options. The result can be found here: 

http://www.compair-project.eu/public-deliverables.html 

The session on Economic modelling focusses on the regulatory approach and the unbundling option 

while the session on Network modelling focusses on the question of auctions and competition on 

Origin-Destination level.  
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A3.Economic Modelling 

A3.1 Performance and ownership (Eef Delhaye) 

In this session we focus on the effect of ownership and ANSP performance. We first estimated 

econometrically the cost and production function of European ANSPs.  

A3.1.1 Cost function 

The econometric estimation (using stochastic frontier analysis) of ATM performance data leads us to 

the formulation of following overall conclusions with respect to the cost function. 

With respect to economies of scale for En-Route, we find a difference in whether we control for 

airspace size or not. A 10% increase in traffic corresponds, on average, to a cost increase of around 

6% in costs, assuming that the traffic levels arise keeping the current airspace structure. If we let 

airspace size also increase with 10% (such as in a merger of two ANSP airspaces in a FAB) we find that 

costs arise by around 8%, indicating lower economies of scale. For terminal control activities, this 

effect seems to be even stronger: a 10% traffic increase is associated with a 5% increase in costs if we 

control for the number of TMA/APP areas (showing strong economies of scale). But if we let 

TMA/APP areas also increase proportionally (10%), then the expected cost increase also equals 10%. 

In this case, the economies of scale disappear entirely. Both results seem to indicate that simply 

joining airspaces or TMA/APP zones under a single ANSP is not likely to lead to significant cost 

reductions in itself. It is on the other hand the consolidation of centres (possibly enabled by 

virtualization technologies) that enables stronger economies of scale to kick in. 

With respect to economies of scope, the Project achieved indicative results suggesting the presence 

of diseconomies of scope. ANSPs that have a proportional repartition of activities over En-Route and 

terminal control do not seem to have a cost advantage over ANSPs that rather focus on one type of 

activity. In fact, rather the contrary is the case; they have a cost disadvantage. This result suggests 

that unbundling both activities may lead to cost reductions. However, we want to stress that further 

research into this issue is needed to come to more conclusive results.  

Institutional elements, such as ownership form, turns out to be less relevant than expected. 

Coefficients are mostly non-significant in almost all econometric models. Also, we have found less 

variation in ownership form than we anticipated. Most of the ANSPs are 100% state-owned 

corporations. There is a wider variation in names given to this institutional setting, than in the 

bottom line. 
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Based on a simple economic model, we did derive that effort will be higher in the case of public 

companies with a board of stakeholders and in the case of a private company where stakeholders are 

also shareholder. 

A3.1.2 Production function 

The project did not use the same parameters in the estimation of the production function than for 

the cost function. For example, for labour, the number of ATCOs rather than the labour costs was 

used. As for the cost estimates a distinction between En-Route and Terminal ATM was made as well. 

For En-Route, we did not find economies of scale. However, this could be linked to the fact that 

European ANSPs only governs relatively small airspaces. We also find that more labour leads to 

higher output. Providers handing more complex traffic are more efficient, while providers with a lot 

of seasonality are less efficient. This last aspect is probably linked to high fixed costs. 

With respect to terminal control we observe the same tendencies. Overall, however, terminal ATC 

seems less efficient than En-Route. Over time, the efficiency of En-Route ATC improved, although 

there are large differences between countries. As with En-Route, terminal efficiency decreased in 

2009, but – in contrast to En-Route – did not yet recover. The differences in terminal efficiency 

between countries are larger than for En-Route.  

A3.2 Unbundling – illustration of tower control 

The unbundling of ATM services should probably start with the separation of terminal air traffic 

services. This is the activity where most direct benefits can be realized and which also is the easiest 

to separate.  

An important option to assess and decrease costs of terminal ANS costs is to check whether these 

services can be provided under market conditions. Some member states (UK, Spain, Germany, 

Sweden, and Norway) explored this option but some of them only a sub-set of their airports and 

some member states did not explore this option at all.  

This brings us to the 3 research questions we explore in this session: 

• Can a bidding process decrease costs of tower control? And what are the necessary 

conditions for this to materialize? 

• How did the process develop – does it work in practice?  

• Can we illustrate numerically the welfare effects of different institutional contexts?    

We first explore briefly the potential benefits of market opening for tower control. Next, we describe 

briefly the current status of tower control market opening in the EU. We also discuss in abstract 

terms the theoretical conditions needed to make a market opening via auctions a success. Next, we 

present a simplified conceptual model of the market opening mechanism to tower control and 

confront this concept with the tower control liberalization up to now. The figure below summarizes 

the game. 
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We can summarize the main findings as follows:  

• Competition for tower control services is at present only introduced in a few European 

countries. And in each of these countries only part of the market is opened for competition. 

There are two motivations for the opening of the market for smaller airports. The first is a 

reduction of costs, factual information suggests that cost reductions of 50% or more could be 

possible. The second motivation is transparency in the subsidies given to regional airports in 

many countries. Regional airports do often not pay for tower control and this gives rise to 

inefficient operation of regional airport activity. 

• In those countries where the tower control activities were liberalized, there was important 

resistance and lobbying from the side of the incumbents and the unions. In some countries, 

the unions managed to protect the salaries and benefits of the existing local ATCO’s. The 

incumbents were able to renegotiate existing contracts and prolong their position for 

another term, avoiding competition for some years. 

• One of the major drivers of liberalization were the airports when they are private or when 

they face strong competition. For these airports to succeed in a successful renegotiation or 

successful tendering operation the national legal framework has to clearly allow the airports 

to choose their tower services provider. 

• As only some countries have a legal framework that allows them to organize a competition, 

one may call upon EU directives to help introducing effective competition. But the example 

of electricity production liberalization where it took from 5 to 10 years before EU directives 

were implemented shows the initiatives remain largely in the hands of the member states. 

A similar game can be set up for other services which can be outsources such as MET, CNS, 

(AIS/AIM), etc. The main difference is that it will not be the airport which will outsource, but the 
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ANSP itself. While airports are often privatized and/or face strong competition, this is less the case 

for ANSPs – reducing the drive for liberalization.  
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A4. Network modelling 

A4.1 Tendering in ATC - Nicole Adler 

The project analyses the potential for introducing competition in the air traffic control market by 

assuming that non-profit or private companies could compete through a system of auctions to 

provide service to a country for a limited period of time. We will compare the likely outcomes of such 

a system to business as usual in an attempt to determine the likelihood of SESAR technology 

adoption and pricing structures on the equilibria outcome in 2035 and 2050.  

We create a two-stage network congestion game in which the air traffic control (ATC) service 

providers set their charges and capacities in stage one and airlines choose their flight paths in stage 

two. Prior to the game (stage 0), the Member State regulator will decide whether or not to set up an 

auction. If the auction is created, ATC providers will be required to offer a bid consisting of a peak 

and off-peak price and minimum level of service. If the provider offers a service level higher than the 

minimum required by the State, the charge per km increases (as occurs today in the UK). In order to 

ensure that the European Union is not served by a single provider which would create an undesirable 

monopoly, we assume that no company is permitted to participate in more than a maximum number 

of auctions. The winner will be chosen based on a lexicographic rule. The company offering the 

lowest peak price will win. If two or more companies propose the same peak price, then the lowest 

off-peak will determine the winner. If both prices are the same, then the company with headquarters 

in the Member State will be chosen, known in the academic literature as home bias. If two or more 

‘home’ companies bid the same prices, then the company offering the highest capacity will win the 

auction. If all four criteria are the same, the winner will be chosen randomly with equal probability.  

In order to compare the current situation with the suggested scenarios, we model the ATC providers 

as labour rent maximizers (current situation), private company profit maximizers (similar to NATS) or 

non-profit capacity maximizers (similar to NavCanada). Each service provider best responds to the 

choices of its competitors, taking as given the equilibrium airline flows that will be chosen in the 

second stage of the game, thus leading to a sub-game perfect Nash equilibrium.  

The airlines choose their preferable flight paths in the second stage based on minimizing non-linear 

cost functions. The objective functions are composed of five categories, all of which are impacted to 

some degree by the ATC service providers. This quadratic objective function includes operating costs, 

cost from flying off-peak (equivalent to the loss of revenues from a reduced airfare in the off-peak), a 

congestion cost (which increases non-linearly in total traffic) and ATC service provider charges set in 

the first stage. Additionally, in order to account for elastic demand, there exists an outside option 

flow which represents the choice to reduce service were the total costs of being served are too high. 
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The preliminary results of the modelling approach suggest that without changing ownership form, it 

will be very difficult to encourage technology adoption. Without auctions but with privatized 

companies, it is likely that technology will be adopted and labour levels will be reduced creating 

similar capacity levels to those available currently. The profits are likely to rise to around 25% of 

revenues because the companies will continue to charge the current price caps. Non-profits are likely 

to offer higher capacity levels by utilizing both new technologies and current labour levels requiring 

similar charges to those currently capped. 

When creating an auction, it would appear to be very important that there are a sufficient number of 

bidders in order to move from the current equilibria outcome. Therefore, it would be imperative to 

ensure that no company could serve more than 20% of the traffic today, ensuring that at least five 

ATC operators have experience in the European market. Assuming that there are economies of scale, 

it is likely that companies will serve more than one airspace thus helping to reduce the current issue 

of fragmentation. If the companies are privatized, they are likely to bid varying prices in the different 

Member States (as a function of IFR kilometres controlled) and the model shows that these charges 

will drop by close to 50% compared to current price caps. However, to achieve greater cost 

efficiency, they are likely to offer slightly lower capacities with fewer controllers than serve today 

and their profits, though positive, would be relatively marginal at around 5 to 10%. It would 

therefore appear to be necessary to set minimum standards and closely monitor service levels over 

time should this avenue be pursued. The non-profit equilibria outcome is also likely to invest in new 

technology and create similar capacity levels to that of the for-profit firm but at slightly lower cost to 

the airlines. 

These very preliminary results will need to be tested across various parameter values and for 

increased demand as expected according to the demand forecasts for 2035 and 2050. 

A4.2 Agent Based modelling - Javier Torres 

In order to evaluate different mechanisms to auction Air Navigation Services within Europe, 

Nommon is developing an agent-based modelling platform that will be used to simulate two 

institutional designs: 

1. The tendering of licenses to operate En-Route air traffic services in specific geographical 

areas (ACCs),  

2. A second, more futuristic sector-less scenario in which ANSPs provide air navigation services 

to flights from origin to destination and airlines are allowed to select different ANSPs for 

each OD pair or an ANSP which manages their whole network. 

The simulation involves two main stages. The first stage simulates the auctioning process while the 

second one simulates how agents evolve between one auction and the next one. The evaluative 

process, where agents adapt their behaviour to reach their goals, will allow us to study the dynamics 

of the system, complementing the static, game-theoretical modelling approach being developed by 

HUJI. 



EDITION 00.01.00   

 

 

 

© 2017 – COMPAIR Consortium. All rights reserved. 

Licensed to the SESAR Joint Undertaking under conditions

68

 

In this session, the architecture of the agent-based model will be presented as well as a discussion 

with the audience about the main modelling assumptions and data sources planned to use, as well as 

the indicators we plan to monitor will take place. 

 


