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1. Welcome and introducing the COMPAIR project

Welcome to the COMPAIR workshop

Dr. Eef Delhaye
TML

Brussels, 20 of October 2017

%

SESAR v

JOINT UNDERTAKING

*
SESAR x
10:00-10:10 Welcome and status of the project Eef Delhaye
10:10-10:40 The Air Navigation Service Provider’s Arne Stokke
perspective
10:40-11:05 Unbundling — Tower control Stef Proost
11:25-12:00 Economic modelling governance Eef Delhaye
12:00-12:45 ATC: achieving the goals of the SES Nicole Adler
initiative
13:45-14:30 Introducing competition — Agent based Javier Torres
modelling
14:30-15:40 Panel discussion: implementation Moderator: Stef Proost
possibilities and next steps Panel: Florent Beron,
Arne Stokke, Eva
Szentgy6rgyvolgyi, Paula
Leal de Matos “ompoir
15:40-16:00 Overall discussion and lessons learned Eef Delhaye s a——
Founding Members Tl
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TRANSPORT 0
& MOBILITY HOMMOH WYV TN DTN
LEUVEN THE HEBREW UNIVERSITY OF JERUSALEM

COMPAIR

Introducing COMPAIR SESAR »*

Background

Air transport is facing many challenges (growing demand, larger airports,
increased network congestion, disruptions,...)

Air Traffic Management is an important player

The Single European Sky has set ambitious targets for ATM (capacity x3;
costs:2)

However, progress towards targets is perceived as slow

SESAR WP-E project ACCHANGE: problem of incentives, fragmented market,
home-bias

COMPAIR:
® would competition be the solution?
= And if so — how do we introduce competition?
= Research question: how to introduce competitive incentives in ATM?

COMPAIR 4

4 options which might make sense? SESAR +*

Regulatory approach/governance

* |dea of increased involvement of ATM customers ->higher customer
focus

Unbundling of support services (tower control, MET,...)

¢ Competition IN the market
Tendering of En-Route ATM (temporary licenses)

* Competition FOR the market
Sector-less ATM

*  Competition between ANSPs (for OD routes/network of airlines)
Satellite technology is making radars largely obsolete. Modern aircraft mean that, as was the
case with telephones, the intelligence is rapidly moving from the centre to the edge. Less need

for ground-based infrastructure provides the potential for multiple air navigation service

providers to compete with each other in the same airspace, as well as across borders.

Competition for the provision of air traffic management services would bring a number of

benefits including a more customer-focused service, more efficient air traffic service provision
(and therefore lower fares for passengers), innovation and faster adoption of new technologies.

¥ compair

httis iiwww mtemat\'ona\a\'riortrev'\ew camihewsii534Ziirivaﬁsat\'onrfaa—atmi

[N
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Methodology

4-step approach
1. Qualitative exploration of alternative options

SESAR

JOINT UNDERTAKING

SESAR 4’"

= Desk research, literature, feedback ATM experts (survey, AB, interviews)

= Result: D2.2: Qualitative exploration of alternative options

= Trade-off between effectiveness and implementation feasibility

= Unbundling was seen as most promising
= Tendering possible but political and social barriers
2. Afirst quantitative assessment: economic analysis
¢ 10 models, game theory, econometric estimations
*  Simple models
3. A more comprehensive quantitative assessment
*  Game-theoretic network model
»__Agent-based auctioning model

Goal of the workshop

4. Feasibility?

* Towards implementation

Not to forget

A big thank you to Eurocontrol for hosting us!
A big thank you to all to come and listen to us.

We value your comments and questions.

Practicalities

- Pictures are taken during the workshop — we
assume your permission, otherwise please let us
know.

We will be recording — but we will never use
individual statements (anonymous)

Please do not forget to sign our list of
participants.
- When you leave, please return name tags.

COMPAIR 6

SESAR ¥*

Presentations will be provided.

Welcome and introducing the COMPAIR project

Thank you very much
for your attention!

‘b

R x

JOINT UNDERTAKING
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2. The Air Navigation Service Provider’s perspectiv. e

$ %! 1#

1& &

(# )

Competition for Air Traffic Management:
“"The Air Navigation Service Provider’s perspective”

[N

A Presentation to the COMPAIR

- COMPOIT ERiSrae

Competition for Air Traffic Management

Brussels, Belgium

Aviatign Capacily Reyources AT

Who is ACR: Some Key data

v

Aviation Capacity Resources (ACR) is a private, international ANSP
SES Certificate through Swedish CAA: ACR is certified according to
all requirements for ANSPs operating in Europe and ISO 9001 /
14001 standards

Established in 2004 - delivering ATS/ATC and MET services to
Regional Airports since March 2011

Operates 15 ATS-units in Sweden and provides ATM solutions for
airports internationally

110 employees, 95 ATCO, 5 ATSA and 10 Admin: results in a ATCO

to Support staff ratio of 0.1 (European ANSP average is: 2.2) (ACE
Benchmark Report 2015)

Turnover for 2016: 138 MSEK
2017 - Expanding it’s operations and consultancy outside Sweden
Focusing for the time exclusively on TANS segment

# % #
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ANS market in Europe before RP 3:
snapshot of an industry

» The 2015 analysis of cost-effectiveness of European ANSP (ACE)
shows that ATM/CNS provision costs (per ANS hour) reduced by
1.2%

» However: Main reason is that the traffic growth outpaced the
growth of costs

» Overall unit cost (cost for composite flight hour) increased by 3.2%

» 25 out of 37 ANSP saw increase in ATM/CNS costs (although 22/25
experienced traffic increase)

» In total ANS/CNS costs in Europe of 8.124 Billion EURO
> Until 2019 it is expected that average European ATM /CNS unit

costs raise with 1.7% - per year
S

a<r

Avition Capacity Resources A s

Sk m. =

SES in Europe before RP 3: snapshot of an
industry

69% support costs are the main cost element for ANSP and consist
of: Costs of non-ATCO in OPS employment, non staff operating
costs, capital related costs, cost of capital, Project Costs, R&D, etc.
ATCO employment costs per ATCO hour is EUR 112

While unit support costs (per unit/hour output) is EUR 292

On average 2.2 additional staff employed for every ATCO in Europe
ATCO number percentage of total staff in Europe typically between
25-30% with a strong variability between smaller organizations
(Finavia 54%, Cyprus 47%)

And larger and/or more bureaucratic organizations (DHMI (Turkey)
19%, LPS (Slovakia) 17%, UkStase (Ukraine) 18% )

Results in a ratio of total of 17600 ATCO in Europe to a workforce of
39000 staff (supporting & enhancing ATCO productivity)

Is ATM industry a Natural Monopoly?

Properties of Natural monopolies :
» If a single firm can serve that market at lower cost than any other or
combination of two or more firms

» Can arise as a result of very high fixed costs or start-up costs of
operating a business in a specific industry

» Can be found in industries that require unique raw materials, technology
or other similar factors

» Arise where the largest supplier in an industry, often the first supplier in
a market, has an overwhelming cost advantage over other actual or
potential competitors {as scale economies can be achieved)

» A natural monopoly occurs when the most efficient number of firms in
the industry is one

Is that true for ATM?

Founding Members
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ATM Industry and the different operational

environments

{EN-Route Sarvica |
| ENR service controls flignts Detwesn terminal arsas.

| Approach Service
i | APP service controis flights srmiving or 0eparting agrooome
N |

| Aerodroma Cantrol Sarvice |
| TWR S6rviCo CONrOIS vicinity raffic, utwayand |
|

|Surface movements
| Altarnative AFIS servics provices traffic information |

i
1
]
ssvus sacised
]
t “._I10 pilots but not separstion control

» In ATM, a distinction must be made between the operational
environments: En-Route, Approach (Departure), Aerodrome Control
Service

» En Route with higher operational complexity and relatively high
fixed costs and sovereignty issues

» Approach / Aerodrome Service (TANS) a ,natural* candidate for
competition: low complexity, low investment thresholds,

> Segment of smaller /midsized airports outside the performance
regulation _ ko AR

TANS as a part of the European ANS system

» SES regulations (Performance scheme, charging regulation, etc.)
focus primarily on the overall network performance and ‘simulate”
market conditions

TANS function crucial in connecting the airport level with the Network
Of the 700 European airports , 42.5% are loss making....but

75% of European airports below 1M PAX go in that category

93% of all airports worldwide are below 1M Pax

Net Profit Margin at these airports is on average -6%

ANS Provision Costs for smaller Airports proportionally higher than for
larger airports: typically in the range between 20%-50%

Airport Operators forced to procure ANS from monopoly: no influence
on service levels, cost, type of service
» If ANS cots considered ‘inelastic’, cost reduction for airports can only
be achieved through:

> Reduced Opening Hours

» Reduction in Service

Y Y VYV VYV

¥

a<Fr

Avition Capacity Resources A s

TANS competition requires a deregulated

market

» Deregulation is the reduction or elimination of government power in a
particular industry, usually enacted to create more competition within
the industry.

» The underlying motivation & rationale for deregulation is that fewer
and simpler regulations will lead to a raised level of competitiveness,
therefore higher productivity, more efficiency and lower prices overall.

» Within ATM, deregulation is aimed at un-locking the ATM market for
the open offering of ANS (ATC /AFIS) and support services and the

» Prevention of market monopolies unwilling (or unable) to improve
cost-efficiency and service quality (customer focus)

» Safety Regulations are all remaining in place

> SES regulatory framework setting the fundament for a ‘level playing
field”

» National SES certification process as tool to assure full compliance
with the regulatory framework

L
S0 18&& ' (# ) #H % #
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TANS in a competitive market : does it

work?
[country ————[serke —Jconsavings |
Spain TANS 46.7%
USA TWR service at 253 VFR 74%
Airports
Sweden TANS 30-40%
Norway TANS 35%

3 Cost efficiency main benefit as result from increased competition in the
market

3 Data on UK and Germany not available but estimated to be in the range
of between 30 % and 40%

= In addition, airports report increased customer focus, innovation and
price transparency as result of competitive process

% Results in line with experiences from other deregulated industries

a<Fr

Avition Capacity Resources A s

Effects of Competition on the ATM Market

» Based on the operator / support ratio, real cost-efficiencies are
achieved by establishing tailor-made, ‘lean’ organizations (not ATCO
salaries)

» the creation of new business-, cooperation models (with suppliers,
Partner organizations)

~ phititide  dbidibide
i thitidite

acr (Fa v

» ATC Provision as fully regulated industry: Training, separation
criteria, quality assurance, financial stability, requirements to
equipment, documentation, data integrity, working conditions, etc.

» Full compliance with the complete regulatory framework as pre-
condition to a SES certification

» Other de-regulated industries have not seen decrease in safety
lavels

ST -

I

acr

Aviation Capacity Resousess Al e

Summary of ACR view on a competitive ATM

market

» Market Deregulation and introduction of competition is not the
,golden bullet* that solves all problems

» Deregulation and competition does not tackle externalities such as
capacity issues or the fragmented institutional framework but
focuses primarily on cost savings achieved through competition

» Risks in liberalization: formation /development of a real monopoly
or oligopolies (see supplier market)

» Un-ethical and pure capital maximising behaviour of new
competitors must be prevented - Just culture, Human factor
principles must be adhered to (as part of the certification process?)

» ATM as part of the National transport and emergency infrastructure
service provision continuity must be assured

» Requires a strong regulative / legal framework - a situation that
does not (yet) fully exist in Europe
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Summary of ACR view on a competitive ATM

market
» EC regulatory framework must assure a level playing field for
competition

» Guiding principles for a competitive market shall be applied by all
member states and include rules for (not limited to):

» Ownership of airport infrastructure blurring cost allocation

calculation

» Pricing of IPR elements such as Operating Manuals and
Procedures

» Pricing rules regarding ,public service' data: radar data, AIM
services

» Strict rules ensuring smooth transition from incumbent to new
provider to ensure safe operations

» Guidelines regarding pension plan roll-over for ATCO staff

» Guidelines for knowledge transfer assurance from incumbent to
new provider

Sources: 2015 ACE Benchmark Report / European Airport Data from ACL/ Helios White : e

aper (ATH Policy Institute i m
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3. COMPAIR - Unbundling

COMPAIR - Unbundling

Prof. Stef Proost

Brussels 19 of October 2017
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Competition for Air Traffic Management
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Tower control market - outline SESAR x
= |Interesting case
= Some countries experimented already with tendering
= |t matters as it represents close to 20% of ANSP costs (1,4 Billion Euro in 2009)
= Research questions
= Benefits of competition in tower control
= Current status and experience
= Conditions for a successful market opening
= Understanding institutions via a game tree
= Conclusions
. x>
Research questions SESAR
= What was the experience in different countries up to now?
= What are the necessary conditions for a market in tower control services to
develop?
= How do “institutions” influence the market outcome?
= Can we quantify the benefits of tower control liberalisation?
Founding Members Tl
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2 main benefits of market for tower control SESAR «*

COMPAR 5

« Cost reduction
® Anecdotal evidence for Spain, Sweden ..that costs can be reduced strongly by using better
organization, better technologies, lower pay for ATCO’s...
¢ Transparency :
* Many regional airports are heavily subsidized -one of the mechanisms is cross-
subsidisation of tower control by other ANSP services
* Thebest way to have transparent accounts is a bidding process.

¥ compair

5

Experience up to now SESAR 1

COMPAIR

Implementation Experience in UK, Spain , Germany, Sweden and Norway
Refused implementation is also interesting but more difficult to study

UK All airports open except Heathrow
Incumbent = private company
3 out of 11 airports left incumbent
Most airports renegotiated contract

Spain Smaller airports open
12 towers operated by newcomers
Still large inefficiencies in bigger airports

Germany Regional airport towers opened to competition
At least 14 towers left the incumbent

Sweden  Smaller airports liberalized
At least 17 towers left the incumbent

Norway  Tender for second Oslo airport

UK experience is documented best SESAR &

UK has a competition tradition

Civil Aviation Authority is responsible for cost-efficiency targets (EU-SES regulation
for 7 largest airports) — that can be avoided if there is “enough” competition for
tower services

There was no legal monopoly for tower services but the incumbent did not like
competitors

Ownership of equipment (incumbent, airport) was not sufficient to block
competition

High share of ATCO's with very generous terms (salary, pensions) was also not
blocking the market opening — as they were employed by the newcomers at
unchanged conditions, new ATCO’s had less beneficial conditions

Almost all airports that did not organize a tender renegotiated their contract with
the incumbent supplier and this may be as important as the tendering itself

[N
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What are conditions for a market to SESAR i
develop?

*  Who pays for tower control and does cost control really matter for the airport?
= Airports can be private, public or mixed

=  Evidence (Adler & Liebert, 2014) that private airports will always strive for lower costs and that

also other airports strive for lower costs when airport encounters strang competition from
other airports

Is the bid taker likely to observe the procedure and select the lowest bid?

= Legal battles by incumbent (in many sectors as it is important)

¢ Do all parties have the same information?

Winners’ curse probably not so important

Are there important economics of scale involved?

For one tower: yes there are economics of scale
Combining several towers?

Vertical: what is role of coordination between tower and en-route control and between
tower and internal airport operation?

¥ compair

Game — tree for institutional analysis: mapping of the decision process X

SESAR

ST RaER

No threat.

i Incumbent
wi

No threat incumbent.

Not accept BNNC

airport

Threat

In house

Incumbent

airport

Elements of the game tree: Agents, their  SESAR Fag

ST RaER

strategies and objective functions

* ATC union: defend privileges (cfr. ACCHANGE results)
* Incumbent ANSP: keep market

* Newcomer: obtain market

Airport: reduce costs if private and facing competition

Member state: depends on institutions (competition
tradition?) and on power of unions

* EU: max welfare of all users

Founding Members
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Unions bargaining power and preferences
(ACCHANGE project)
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Government bargaining power

SESAR 4"'

Solution of the game 1

Starting left side
Incumbent and ANSP will always lobby government
If member state decides not to open : game stops

If member state decides to open: airport can start by negotiating and if it does not
obtain better conditions, it can open the market

So outcome can be
a) renegotiation (saving transaction costs — important for smaller airports)
Or b) tender, then newcomers and in- house enter the game

If newcomers and in-house risk to win the bid, there will be lobbying by
incumbent and union

SESAR 4"'

Solution of the game 2

SOLUTION

If information on pay-offs (costs of different suppliers) is known by all players, the
incumbent will be forced to bid the cost of the newcomer or in-house minus
epsilon (Bertrand type of equilibrium).

— union will gets its share for the existing ATCO’s

If information on pay-offs (costs of different suppliers) is more uncertain, this will
mainly benefit the incumbent and the union who have an information advantage
and can use a smaller hedge on costs

If game is repeated over and over again, building a reputation counts as this
allows to make more credible threats.

- Important for unions to be “tough” - For incumbent, this may be different as
not cooperating with a newcomer (through its en route services) may end up in
organizing competition for en-route services too.
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# % #

Founding Members

EUROPEAN UNION

EUROCONTROL



4256 7&8
SESAR
COMPAIR
Thank you very much
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4. COMPAIR: Economic Modelling - the influence of o wnership
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5. Air Traffic Control: achieving the goals of the Single European Skies

initiative
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6. An Agent-Based Model of Competition in ATM
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7. COMPAIR Panel discussion
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