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EXECUTIVE SUMMARY
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In line with on time performance, a significant increase
in the level of variability originating from departure
delays can be observed in 2010.
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EUROPEAN LEVEL - ANS PERSPECTIVE
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Figure 1-1: Key performance indicators [2010]
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Infroduction

PRR 2010 presents an assessment of the performance of European Air Navigation Services (ANS) for the
calendar year 2010 which was marked by a number of exceptional events such as the volcanic ash cloud,
industrial actions, and unusually severe weather conditions, each of which had a significant impact on traffic
growth, the level of delays and flight efficiency.

SES Performance Scheme

The year 2010 saw the start of the implementation of the Single European Sky (SES) performance scheme, the
designation of EUROCONTROL’s PRC supported by the PRU as the SES Performance Review body (PRB)
and the setting of EU-wide performance targets for the first reference period (RP1: 2012-2014). All of these
aim at driving further improvements in the performance of Air Navigation in Europe.

The designation of EUROCONTROL as the SES PRB creates synergies between the SES and
EUROCONTROL performance review systems, which will further promote pan-European performance
improvement.

The EU-wide targets apply to the 27 EU States, Norway and Switzerland, and are designed to set a level of
ambition for RP1. The realisation of this ambition requires National Supervisory Authorities to develop
national/FAB performance plans that are consistent with the EU-wide targets by the end of June 2011.
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The different instruments of the SES II package together constitute powerful tools towards performance
improvement. The full realisation of the SES objectives will require an alignment of the various elements.
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European Air Traffic

After the unprecedented traffic downturn in 2009 (-6.6%), traffic increased a modest +0.8% to 9.5 million
flights in 2010, which is well below 2007 levels. Note that in some parts of the network traffic continued to
fall.

The weak economic growth, 14
compounded by exceptional events
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actions, and wunusually severe
weather conditions) had a negative
impact on traffic growth.
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Approximately 26 000 flights were
cancelled due to industrial action
and some 45 000 flights due to bad By

weather conditions in 2010. g .

STATFOR [Feb. 2011] forecasts a ESBA
rebound of traffic in 2011 (+4.3% s,
vs. 2010), and an annual average o
growth rate of 3.2% between 2010 e
and 2014.

However, traffic growth is not
evenly spread across Europe. High
traffic growth is forecast for the
emerging markets in the Eastern
European States in the next 5 years,

. Azores Canares
albeit from a smaller base. A small
to moderate growth is expected for
. Average Annual Growth 2017 v 2010
the more mature markets in Western 20-3% [03%-4% [4%S% [ES%e% %% [ Above 7

Europe.

Traditional scheduled traffic declined by -1.1% in 2010 but still accounts for the largest share of total IFR
traffic (57.3%). The “low cost” traffic increased by +6.9% reaching a total market share of 22.1% in 2010.
After a decline over the past two years, business aviation grew again by +5.5% in 2010 and accounted for
7.2% of total IFR traffic.

Although no statistically significant correlation could be demonstrated thus far, it should be noted that traffic
variability and complexity can have an impact on ANS performance. The core area of Europe shows only a
moderate level of seasonality but the highest levels of complexity. The situation is reversed in South-East
Europe.

Safety

Incident reporting remains unsatisfactory in some areas of Europe. The Safety Regulation Commission (SRC)
estimates that, while some 15 000 incidents are reported, as many as 30 000 incidents remain un-reported.
Thirty EUROCONTROL States reported in 2009, one more than in 2008. No or limited progress has been
made in the remaining 8 States during the past 6 years.

EXECUTIVE SUMMARY v PRR 2010



EXECUTIVE SUMMARY

Aggregated data on incidents remain provisional for up to two years due to the length of investigation and late
submission of final data by some States. Moreover, the lack of consistency in reporting and assessing incidents
across the EUROCONTROL States and during successive years does not permit trends to be identified
confidently.

Regulatory provisions concerning the publication of investigation reports for accidents and serious incidents
(Regulation (EU) No 996/2010, Articles 16.6 and 16.7) would need (i) to be reinforced, (ii) to be applied to all
EUROCONTROL States and (iii) to be extended to all reported incidents. The ratio between open and closed
reports should be published by States annually and implementation of the respective recommendations should
be tracked.

There is an urgent need to accelerate the deployment of automatic safety data reporting tools in Europe in
order to improve the reporting culture and consequently the level of reporting. Sufficient resources are needed
to validate the data properly, analyse the results and draw lessons. A single European database that meets data
quality criteria is an essential enabler for effective safety analysis.

NSAs need to be provided with the requisite resources to discharge fully their safety oversight responsibilities.
International safety audits, inspections and surveys of NSAs and ANSPs should be rationalised.

Operational Air Transport Perfformance

Air transport punctuality in 2010 was the worst 40% 3
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The volcanic ash cloud in April/May 2010 had a limited
impact on punctuality, as the majority of the flights

DEPARTURES delayed by more than 15 min. (%)
were cancelled.

—&— ARRIVALS delayed by more than 15 min. (%)
Departure delays remained the principal drivers of ARRIVALS more than 15 min. ahead of schedule (%)
arrival punctuality and predictability, with relatively
small flight time variations in the gate-to-gate phase

Network Management

EUROCONTROL already performs essential operational support functions for the European ATM network,
which are expected to be reinforced by the “ATM Network functions” being established under the SES.

The Network functions are expected to play an important role in the achievement of operational EU-wide
performance targets (i.e. ENV/flight efficiency, Capacity), together with co-ordinated actions of individual
stakeholders (FABs, ANSPs, airports, aircraft operators, military organisations).

The Network functions are also expected to give advance warning on changes in traffic trends and in working
with ANSPs to ensure that capacity plans and delivery are adapted to match actual demand.
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The PRC plans to extend the review and monitoring of the Network function performance specified under the
SES to the entire European ATM network.

In view of the complex links between the Network functions, ANSPs, airports and users’ performance on the
overall network performance, suitable Network Management performance indicators need to be developed and
tested before any target can be set for the second reference period (RP2: 2015-2019).

Operational En-route ANS Performance

CAPACITY

In summer 2010, en-route ATFM delays more than doubled (from 1.2 to 2.8 minutes per flight) which is the
highest level since 2001 and almost three times higher than the agreed PC target (1 minute per flight).

Although traffic grew by 3.1% Summer ATFM en-route delay target (May-Oct.)
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ATFM delay was small because (Summer)
flights were cancelled instead .
of delayed. 0% source: EUROCONTROL/CFMU

Ninety percent of en-route ATFM delays were concentrated in a comparatively small number of ACCs (17 out
of 67), which negatively affected the entire European network. These included:

e specific events such as industrial actions in France and Spain not only resulted in high en-route ATFM
delays but also had a negative impact on flight efficiency and cancellations;

e preparations for the implementation of the VAFORIT system in Rhein ACC (which also affected
performance in Langen). Performance is expected to improve in 2011;

o the south-cast axis (Austria, Croatia, Greece and Cyprus) remains of major concern. Capacity issues
are compounded by high traffic growth, particularly in Zagreb and Nicosia.

However, the vast majority of ACCs (e.g. UK, Italy, Czech Republic and Portugal) continued the
improvements made in previous years or maintained a good level of performance in 2010.
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FLIGHT-EFFICIENCY

Significant improvements were achieved in

en-route  design  (one-third of the _ &0
improvement to be achieved over 5 years @ 48.7km 482km 48.9km 48.8km 476km 49-1km Direct en-route
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horizontal en-route extension. Thus, the PC
target was not met.

Of particular relevance is the need to ensure that airspace is used when made available particularly when the
shared airspace is temporarily segregated either for military or civil airspace users

Operational ANS Performance at Airports

Congestion remains an issue at several major European airports, notwithstanding: (i) the traffic downturn in
2009, and (ii) capping of demand through the airport co-ordination process.

In view of the long lead time required to increase airport capacity (new runways, new terminals, etc.)
significant problems can be expected when traffic grows.

The airport arrival ATFM delays increased by +30% compared to 2009 (1.8 minutes per arrival). The terminal
area transit time (ASMA) increased by +8% (2.8 additional minutes per arrival).

Departure delays 5 ATFM airport delay 9

attributable to local [min/arrival]

ATC constraints 47 ASMA additional 47
. aaditional time
remained stable, but 5 | .[min/arri\al] 3

taxi-out  additional

times increased by = 21 ﬁ;%depzmgge)delay 2
. code

0.6 minutes (see N [min/departure] 1]

.graph on I'lght) ThlS m Taxi-out addtional

is a negative trend. 0

0 time [min/departure]
2008 2009 2010 2008 2009 2010

Istanbul (IST), London Heathrow (LHR) and Gatwick (LGW), Madrid (MAD), and Rome (FCO) generated
high taxi-out additional times (+6 to +10 minutes). CDM/DMAN can contribute to a more efficient
management of the departure flow, and its implementation should be considered by these airports.

Arrival ATFM delays are monitored by EUROCONTROL, but the other above-mentioned TMA/airport
efficiency KPIs are not. Active monitoring and management of those performance indicators, both by the
Network functions and local ATC units could bring significant benefits.

Reactionary delays amount to 46% of all air transport delays. The propagation of delays through the network
and their potential mitigation by the Network functions and the revision of the current ATFM priority rule
would be worth investigating.
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Significant improvements in ANS performance could be achieved by enhancing the relationship between the
Network functions and airports.

The following measures could be taken to mitigate the impact of adverse weather conditions:

e provision of early information on the capacity of airport/handling infrastructures (e.g. de-icing); status
of the airport movement area; and enhanced meteorological forecasts, combined with effective CDM
processes, would help ANS to exercise its role of managing traffic at the airport; and,

e improved management of arrivals in strong wind conditions (weather information input in arrival
manager tools and introduction of time-based separations).

Environmental Impact of ANS
Emissions from aviation account for approximately 3.5% of total CO, emissions in Europe.

At its 37th Assembly in October 2010, ICAO achieved the adoption of the first global governmental
agreement which commits the aviation sector to reducing its greenhouse emissions (-2% p.a. until 2020).

Although the main contribution to the reduction of aviation CO, emissions is expected to come from fleet
renewal, technology developments and low carbon fuels, ANS has its role to play as well.

The ANS-related impact on climate change is closely linked to operational performance which is largely
driven by inefficiencies in the 4D trajectory and associated fuel burn.

The PRC’s estimate of ANS- %ﬂi; Total other anthropogenic
related fuel efficiency of ~3.5% CO2 emissions (~96.5%)

aviation in  Europe is
approximately 94%. ANS

Share of aviation CO2

contribution towards aiEsEns -
improving  aviation  CO, actionable by ANS: FINE TEIEE IVE ClEIEne: = S45

efficiency is therefore limited ~ 6%
to some 6% of the total
aviation-related fuel burn and

Due to required (safety) or

associated CO, emissions desired (capacity, env.) trade-offs v _%. | . L s ’I‘gfs
(NO 2% of 1 faad & other factors such as weather, orizontal and vertica erminal holdings,
=~0.2% of tota emlssmns). en route flight profile taxi phase

the share actionable by ANS

cannot be reduced to 0% (el T i) (ShERERE)

Although limited by safety requirements and additional constraints (noise, capacity, cost, etc.), there is scope
for improvements in ANS efficiency (closer to optimal flight profile) and also in optimising the distribution of
delays along the trajectory (e.g. ground vs. air, reduced speed vs. holding).

Of the estimated 6% ANS-related fuel inefficiency, the horizontal en-route flight path holds the highest
potential for ANS-related improvements (=3.7%), followed by terminal transit (=1.2%), and inefficiencies in
the taxi phase (=0.7%).

One of the major challenges for improving ANS-related fuel efficiency will be the improvement of aviation’s
environmental performance in the face of continuous traffic growth. Maintaining or improving the same level
of ANS service quality while absorbing projected demand, which is expected to double over the next 20 years,
will be challenging.

Noise management at airports is an important issue. A well balanced and forward-looking strategy is required
for the Airport Operator, ANSP, CAA and the local land use planning authorities to reduce noise exposure and
the number of inhabitants affected by noise, while optimising the use of airport capacity.
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While the main contribution is expected to come from measures with long lead times (land use planning,
reduction of noise at source), ANS has an important role to play in the application of noise abatement
operational procedures (NAOPs) which require also a well balanced assessment of resulting trade-offs with
other KPAs such as airport capacity and flight efficiency.

ANS Cost-effectiveness

After a constant decrease

0.9 200
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en-route unit costs X _ []-4-4% 8%, o, n
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As a result, the Pan- 0.4 e o S8 | N U N A O B B S 100 &
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EZ?\I;?éznz O(()); allllén; 0 1%(38;[2 — Costs Per Km —e— Total Costs —A— Traffic
no longer achievable. All States in CRCO system Source : EUROCONTROL

In April 2009, several European ANSPs stated that they would implement cost-containment measures from
2009 onwards. This was explicitly called for by the European Commission. For a majority of States, 2009
actual en-route costs are lower than the plans made in November 2008. This indicates a certain degree of
reactivity to the significant traffic shock experienced in 2009, and suggests that some cost-containment
measures were implemented in 2009. However, it is disappointing that, notwithstanding the efforts made in
2009 to reduce en-route costs compared to the plans (-2.2% which is equivalent to €130M), the total en-route
cost base at system level increased by +1.3% in real terms compared to 2008.

Given short term rigidities to adjust costs downwards and unavoidable lead times, it is understood that some of
the measures that were implemented in 2009 may actually only have an impact on costs in 2010 and onwards.
At system level, en-route costs planned for 2010 were revised downwards by some €320M compared to
November 2008 plans. It is important that these planned savings materialise so that, in future years, unit costs
can return to the levels achieved before the economic downturn. Following the significant traffic reduction in
2009, and the tools provided by SES II, there is an opportunity to better match capacity and demand in the
coming years while at the same time improving cost-effectiveness performance.

At system level, en-route unit costs are planned to decrease by -2.8% p.a. between 2009 and 2014, which is
well below the performance improvement achieved between 2003 and 2008 (-3.3% p.a.). The planned
improvement is rather disappointing given the high expectations that a coordinated implementation of the SES
II performance scheme during this period should bring significant performance improvements.

The five largest States plan to decrease en-route unit costs between 2009 and 2014. The initiatives taken in
France and in Spain to address performance issues show that cost-effectiveness improvements could be
achievable when there is a strong political and managerial commitment.

Available 2009 data show that average European terminal unit costs per IFR airport movement increased by
+10.5% over 2008 in real terms. This results from a significant decrease in traffic (-8.3%) coupled with an
increase in costs (+1.3%), a pattern rather similar to en-route.
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Some States covered by the SES Performance scheme have no airport above the 50,000 IFR airport
movements threshold set by the Charging Scheme regulation and therefore do not report Terminal ANS costs
and unit rate information. However, all SES States and the PRB will have to monitor Terminal ANS costs and
unit rates information during RP1 (2012-2014) to ensure that improvements in en-route ANS cost-efficiency
are not achieved at the expense of a deterioration in terminal ANS cost-efficiency performance.

Setting meaningful EU-wide performance targets requires historical information and therefore all States
covered by the SES legislation are strongly encouraged to start reporting terminal ANS costs and unit rates
information at least in relation to the main airport in their country.

Economic Assessment of ANS Perfformance

Besides safety, which is ensured mainly through a prescriptive approach, ANS performance can be translated
in economic terms. In Europe, airspace users bear the cost of capacity (charges), of delays associated with
insufficient capacity, and of flight inefficiencies (additional fuel burn, flight time). Better understanding the
trade-offs between quality of service and cost-effectiveness at both system and State level will become
increasingly important in view of target setting and performance management under the SES Performance
Scheme.

The total economic en-route unit cost of ANS
(charges + delays + flight-inefficiencies)
increased significantly in 2010 (+9.1%).

M Cost of ATFM

delay (en route)
The increase was mainly due to a significant
increase in en-route ATFM delay costs
(+145%), originating principally  from
industrial actions and implementation of new
ATM systems) and the cost of route extension
(mainly caused by increasing jet fuel price,
circumnavigation of airspace affected by the
ash cloud in April and industrial actions). This
was the worst performance since 2004.

M Cost of route
extension

€2009/km

M Cost for ANS
provision (en
route)

2004
2005
2006
2007
2008
2009

Source:
PRC analysis

2010 (P)

A reactive approach to ANS performance, awaiting crises to take action, proved to be inefficient. The
cooperative proactive approach in en-route capacity planning led by EUROCONTROL did deliver significant
improvements from 2003 to 2008, but is vulnerable to external factors such as industrial actions.

The adoption of binding performance targets and corrective mechanisms under the Single European Sky offers
the opportunity to make performance improvements more robust.

There is an opportunity to extend the benefits to the entire EUROCONTROL area through adoption of Pan-
European performance targets, and facilitation of performance management by the Network functions.

The PRC acknowledges that the efforts required by the ANS industry to contain costs while ensuring the
provision of sufficient capacity to meet present and future performance objectives require a number of genuine
changes which can be of different nature (e.g., institutional, organisational, managerial, financial, operational
and technical). Among the key success factors for meeting the future challenges, the following deserve special
focus:

e Drive sustainable long term change (i.e. short term cost-effectiveness improvements should not jeopardise
the provision of future capacity);

e Maximise the use of existing human and capital resources;
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e Engage in genuine changes with the different partners:
- effective social dialogue to drive sustainable changes
- explore different degrees of cooperative business opportunities among ANSPs (e.g. FABs)
- drive cost-effective technological changes from SESAR; and,
- make the most effective use of the Network functions;

e Strengthen the medium term planning process while developing the need for business flexibility; and,
e Incentivize the timely delivery of ATC capacity.

PRC Recommendations 2010

The Provisional Council is invited to:

a. note the PRC’s Performance Review Report for 2010 (PRR 2010) and to submit it to the Permanent
Commission;
b. request those States and ANSPs with late and/or incomplete safety incident reporting to review their

reporting and investigation systems and to resolve urgently any related issues, and to invite the
Director General to support them as appropriate;

c. ensure that the use of resources is optimised by harmonising, rationalising and integrating all
international audits, inspections, surveys to which NSAs/CAAs and ANSPs are subjected, noting
that for EU Member States this optimisation should result in a system organised around the EASA
standardisation inspections complemented by ICAO Audits and peer reviews (EASA opinion
02/2010);

d. request the Director General to monitor ANS performance at airports, including ANS efficiency
indicators such as pre-departure delays due to local ATC constraint, ASMA and Taxi-out additional
times on top of ATFM delays, and to bring solutions to identified issues.
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1.1
1.1.1

Chapter 1: Introduction

Purpose of the report

Air Navigation Services (ANS) are essential for the safety, efficiency and sustainability
of civil and military aviation, and to meet wider economic, social and environmental
policy objectives.

This Performance Review Report (PRR 2010) has been produced by the independent
Performance Review Commission (PRC) of EUROCONTROL. The PRC and its
supporting Unit the Performance Review Unit (PRU) were established in 1998 and have
been conducting performance review, target-setting and cost-effectiveness benchmarking
since then.

The purpose of this report is to provide policy makers and ANS stakeholders with
objective information and independent advice concerning European ANS performance in
2010, based on research, consultation and information provided by relevant parties. The
PRC’s recommendations can be found in the Executive Summary.

The draft final report is made available to stakeholders for consultation and written
comment from 25 February - 18 March 2011. The PRC will consider every comment
received and will amend the Final Report where warranted.

1.2 Structure of the report

1.2.1

1.2.2

1.2.3

PRR 2010 is structured as follows:

Executive Summary

Part I: Background
Chapter 1:
Chapter 2:
Chapter 3:

Introduction
SES Performance Scheme
European Air Traffic

Part II: Key Performance Areas
Chapter 4:

w2
=3
a

>y

y

Chapter 5: ” Air Transport Performance
Chapter 6: g Network Management
Chapter 7: ‘é En-route ANS Performance

8. | ANS Performance at Airports
Chapter 9: © Environmental impact of ANS

Chapter 10: ANS Cost-effectiveness
Part III: Economic Assessment of ANS Performance

Chapter 11: Economic assessment of en-route ANS Performance

New features of the report include:

e The Single European Sky performance scheme within the context of a pan-European
Performance Review is outlined in Chapter 2; and

e European network management and its important role in enhancing ANS performance
is addressed in Chapter 6.

Unless otherwise indicated, PRR 2010 refers to ANS performance in the airspace
controlled by the 38 Member States of EUROCONTROL' in 2010 (see Figure 1-1),
hereinafter referred to as “Europe”, and all data refer to the calendar year 2010. In
particular, please note that most of the cost-effectiveness data used in Chapter 10 “Cost-

1

Latvia became the 39" Member State of EUROCONTROL on 1* January 2011.
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efficiency” are taken from the ACE Benchmarking report 2009 [Ref. 1].

Figure 1-1: EUROCONTROL and SES States [2010]

1.3 Performance Review in EUROCONTROL and SES States
1.3.1 In 1998, the EUROCONTROL Organisation established performance review in order, “fo

introduce a strong, transparent and independent performance review and target setting system to
facilitate more effective management of the European ATM system, encourage mutual
accountability for system performance and provide a better basis for investment analyses...”
[Ref. 2]. This was achieved through the creation of the independent PRC, which has
discharged performance review duties as defined in its Terms of Reference [Ref. 3] for
the EUROCONTROL States since then.

1.3.2 In 2010, EUROCONTROL, acting through its PRC, supported by the Performance
Review Unit PRU accepted the designation as the Performance Review Body (PRB) of
the SES performance scheme, from the EC. The PRB’s role is, “fo assist the Commission, in
co-ordination with the national supervisory authorities, and to assist the national supervisory
authorities on request in the implementation of the performance scheme”. The designation is

valid until 15 June 2015. The EC appointed Mr Peter Griffiths as the PRB Chairman.

1.3.3  Prior to being designated as PRB, the PRC/PRU has done work for the European
Commission, with the prior authorisation of the EUROCONTROL Organisation. This
work has included:

e “Evaluation of the Impact of the Single European Sky Initiative on ATM
Performance” (December 2006) [Ref. 4];

e “Evaluation of Functional Airspace Block (FAB) initiatives and their contribution to
performance improvement” (October 2008) [Ref. 5];

e “Review of local and regional Performance Planning, consultation and management
processes” (December 2009) [Ref. 6]; and,

e  “Proposed EU-wide Performance targets for the period 2012-2014” (September 2010)
[Ref. 7].

1.3.4  All of this work has been funded by the European Commission. These reports can be
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consulted on the PRC website (www.eurocontrol.int/prc).

1.3.5 More details on the SES performance scheme are given in Chapter 2.

1.4 Implementation status of PC decisions on PRC recommendations

1.4.1 Article 10.7 of the PRC’s Terms of Reference states that, “the PRC shall track the follow-up
of the implementation of its recommendations, and report the results systematically to the
Provisional Council”.

1.42 The Provisional Council (PC33, May 2010) adopted, unchanged, the PRC’s
recommendations arising out of PRR 2009. These recommendations are as follows:

The Provisional Council requested States and ANSPs whose maturity level is below 70% to urgently
resolve the related issues and to request the Director General to support them as appropriate;

The Provisional Council requested States and Air Navigation Service Providers to implement “just
culture” where this is not already the case;

The Provisional Council encouraged States and ANSPs to use automatic detection and reporting tools
and to further improve the transparency of ANS safety;

The Provisional Council noted the importance of a balanced approach to performance: increases in en-
route delays over the period 2003-2008 nearly cancelled out the benefits of improvements in cost-
effectiveness;

The Provisional Council urged the ANSPs concerned to resolve urgently the issues leading to high
delays in the top 30 delay-generating sectors, and to request the Director General to assist them in this
respect;

The Provisional Council urged ANSPs, given the severe economic downturn, to effectively implement
the planned cost-containment measures so that:

i. they materialise into genuine cost-savings for airspace users in the cost bases for 2010 and
subsequent years and that;

ii. they contribute to improving the total economic cost of ANS and do not compromise the
provision of future ATC capacity;

The Provisional Council urged:

1. States, ANSPs, airspace users and the Agency to further improve the design and use of airspace
for both civil and military needs, and

ii. ANSPs and airlines to make more effective use of airspace released to civil operations;

The Provisional Council encouraged airport stakeholders (Airport operators, coordinators, ANS
providers and airlines) to constructively engage in the PRC-led process of development of indicators
and targets addressing operational performance at and around airports and in the building of a
comprehensive and reliable data base that can adequately support it.

Figure 1-2: PC action on PRC recommendations contained in PRR 2009

1.4.3  Since 2005, the PRC has made 33 recommendations requiring action to the Provisional
Council. The implementation status of the associated PC decision is shown in Figure 1-3:

KPA/Decision LTy 55 _ WD EXEaIn mEEEIEs Total
mented or recent decision
Safety 11 1 12
Environment/flight efficiency 4 1 1 6
Capacity 2 5 4 11
Cost-efficiency 3 1 4
Total| 6 20 7 33

Figure 1-3: Implementation status of PC decisions on PRC recommendations

1.4.4 Details of these recommendations are contained in previous performance review reports.
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Chapter 2: SES Performance Scheme

KEY POINTS ‘

1. The SES Performance Scheme presents an opportunity to drive significant improvement in ANS
performance at the EU level.

2. The designation of EUROCONTROL as the SES PRB creates synergies between the SES and
EUROCONTROL performance review systems, which will further promote pan-European
performance improvement.

3. [Itis the PRC’s intention to ensure that the synergies between the EUROCONTROL and SES systems
are exploited for the benefit of all States.

2.1 Introduction

2.1.1  Commission Regulation (EU) No 691/2010 laying down a performance scheme entered
into force on 23 August 2010 [Ref. 8]. The Single European Sky (SES) Performance
scheme was published in the EU Journal on 03 August 2010. This marked the start of the
implementation of the performance scheme, and in particular preparation for the first
reference period (RP1) that runs for three years from 2012 to 2014.

2.1.2 In order to assist in the implementation of the Performance Scheme, the European
Commission (EC) designated EUROCONTROL - acting through its Performance Review
Commission (PRC) and supported by the Performance Review Unit (PRU) - as the
Performance Review Body (PRB) of the Single European Sky [Ref. 9]. The designation
was accepted on 15 September by EUROCONTROL and is valid until 30 June 2015.
Separately, the PRB Chairman has been appointed by the EC.

2.1.3 A key rationale for the EC designating EUROCONTROL is to achieve synergies between
the SES performance scheme and the EUROCONTROL performance review system. The
PRC’s intention is to ensure that common procedures, tools and data feed both systems
and hence reduce the overall cost, whilst maximising the benefits to both systems.

2.1.4  This chapter sets out how the PRC will ensure that the benefits of a single pan-European
performance review are achieved.

2.1.5 In order to support the wider requirements of the PRB tasks, the PRU is undergoing a
change management process (funded by the EC) and, as part of the wider
EUROCONTROL reform, the PRU will also extend the breadth and depth of available
expertise. This larger PRU will be in an even stronger position to support the PRC on all
performance related issues.

2.1.6  The PRC’s Performance Review Reports (PRR) will inform the EUROCONTROL
Organisation and aviation stakeholders on pan-European performance issues. The PRB
will provide separate reports to the EC on issues relating directly to the SES Performance
Scheme in line with the relevant legislation.

2.2 SES Performance Scheme in Context

2.2.1 The performance scheme is one element of the wider SES II package which comprises
five pillars: performance, safety, technology, airport capacity and human factors.

2.2.2  The performance pillar is a new regulatory approach introduced via amendments to the
existing SES legislation [Ref. 10]. In addition to the performance scheme, this includes:

e Revision of the common charging regulation to introduce a system of determined
costs and risk sharing to replace the full cost recovery system [Ref. 11]. The revised

charging scheme, notably the replacement of the full cost recovery system by
“determined costs” and risk sharing, combined with target setting under the
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performance scheme, provides several noteworthy elements:

(a) incentives for ANSPs to contain their costs;

(b) additional revenue when traffic is higher than forecast, which provides financial
resources for ANSP to increase capacity beyond initial plans and therefore
contain delays when traffic is above forecast;

(c) capped ANSP exposure to traffic risk, which limits financing costs and
safeguards their financial viability; and,

(d) further improved accountability and cost-consciousness of ANSPs, under the
oversight of National Supervisory Authorities (NSAs).

In the absence of mandatory financial incentives on capacity/delays, the charging
scheme should however be applied in a way that minimises the risk of under-delivery
of capacity.

e Enhancements to the Functional Airspace Block (FAB) concept such that it applies to
all aspects of ANS service provision rather than just airspace as had previously been
the case. States are required to ensure implementation of FABs by 4 December 2012.

The PRC considers that FABs could be key enablers of performance improvement
across Europe and that the EU-wide performance targets will further encourage
Member States to maximise the potential benefit of FABs, and to support
achievement of the SES goals by taking a FAB rather than a national focus.

For the first Reference Period (RP1: 2012-2014) the PRC considers that the
establishment of FABs will lead to a number of ‘quick wins’ such as common
procurement, integrated training and airspace design leading to improvements in
flight-efficiency and capacity whilst institutional and business restructuring to
achieve significant cost reductions may take longer”.

One of the major benefits from FABs, according to the PRC, would be the
rationalisation of support costs (investment, operating, non-ATCO staff), which
represent close to 70% of ANSP total costs [Ref. 1], across ANSPs in the FAB.
However, as such rationalisation will require time and substantial efforts from
States/ANSPs, it is likely that not all benefits already materialise in RP1.

e The introduction of the Network function. On 15 February 2011, the Single Sky
Committee agreed the Implementing Rule on Network functions and voted in favour
of EUROCONTROL being nominated as Network Manager (NM). The PRC
considers the Network functions to be a key enabler to facilitate performance
improvements (see Chapter 6).

2.2.3  Together, these elements provide tools for Member States and ANSPs to enhance ANS
performance. However, they in themselves are not sufficient - the other pillars provide
additional support to ensure that significant improvements can be achieved by ensuring
that safety is optimised, that the technology required is available, that airport capacity
keeps up with ANS capacity and that social dialogue issues are fully integrated in to
proposed solutions.

2.2.4  The pillars relevant to the PRB during the reporting period are:

o the safety pillar, which is the extension of the EASA system to cover ATM/ANS and
aerodromes [Ref. 12]. EASA becomes the sole safety regulator for air transport in the
EU. The PRB is working closely with EASA to ensure safety issues are fully
represented in the performance scheme. This interaction is described in Chapter 4;
and,

o the technology pillar, which consists of the Single European Sky ATM Research
(SESAR) Programme and the associated European ATM Master Plan. Together, they

2 The PRC recognises that the short-term benefits of FABs will vary according to the specific issues prevalent
within each initiative.
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are key to ensuring that technological enablers required to improve ANS performance
are available and implemented in a coordinated and timely fashion.

» RP1 corresponds to the first implementation package (IP1) of SESAR as
described in the European ATM Master plan [Ref. 13]. IP1 is in essence a
continuation of the existing implementing plans with a new prioritisation. The
SESAR JU has indicated that, besides new investments, which are considered
to be limited, the impact of SESAR implementation on ANS performance
during RP1 is not quantified at this time. Therefore, the PRC has assumed that
IP1 has been included already in ANSP plans and therefore accounted for in the
analysis undertaken in developing this report.

»  Performance targets proposed by the PRB for RP2 and beyond will need to
reflect improved performance capabilities expected from the implementation of
R&D as well as associated costs.

2.3 Implementation of the SES Performance Scheme

2.3.1  ANS performance has been improving in recent years [Ref. 14], even before performance
scheme mechanisms were applied. With greater focus on planning and accountability for
performance, target-setting, monitoring, incentives and corrective actions at both
European and national/FAB levels under the SES performance scheme, ANS performance
improvements are expected to continue. However, the negative impact from the economic
crisis needs to be taken into account.

2.3.2 The SES Performance Scheme is designed as a powerful driver of European ANS
performance. The scheme includes EU-wide targets for Safety’, Cost-Efficiency,
Capacity and Environment which are transposed into binding national/FAB targets (Cost-
efficiency and Capacity in RP1) for which clear accountabilities must be assigned within
national/FAB performance plans.

2.3.3 The PRB, following extensive public consultation [Ref. 15] proposed to the EC
recommendations for EU-wide targets, on 27 September 2010 [Ref. 7].

2.3.4 On 03 December 2010, the SSC gave a positive opinion on the EU-wide performance
targets proposed by the EC for RP1 (see Figure 2-1). The targets were adopted by the EC
in February 2011, and are as follows:

Environment \ Capacity Cost-efficiency
Target A reduction of horizontal Annual average en- Determined unit rate for
en-route flight extension by | route ATFM delay (all | 2014 is set at €53.92
0.75% points versus 2009 causes) of 0.5 minutes
baseline. per flight by 2014

Figure 2-1: EU-wide targets for RP1

2.3.5 The EU-wide targets are designed to set a level of ambition for RP1. The realisation of
this ambition requires NSAs to develop national/FAB performance plans that are
consistent with the EU-wide targets by the end of June 2011.

3 For the first reference period (RP1: 2012 to 2014) the legislation does not require EU-wide targets for Safety; this
is a recognition of the lack of both agreed safety KPIs and harmonized data on safety related events. However,
safety will be monitored.
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Safety Environment

During RP1, States have to monitor and publish the % of horizontal en route extension
following Safety KPIs: 5.0%
1)  Effectiveness of safety management;
2)  Application of the severity classification of -
the Risk Assessment Tool to allow iy
harmonised reporting of severity assessment e -0.75%
. points
of: U vs.
e Separation minima infringements; 2009
e Runway incursions;
e ATM special technical events; gegE8gecoes
3)  Reporting of Just Culture 8 & § § 8§ 8§ 8§ &« QA
[l Actual baseline @ EU-wide target
|:| Prior enhancement plans (-0.6% points vs. 2009)
Capacity Cost-Efficiency
15 En route ATFM delay per flight (min.) 70 € per service unit (2009 prices)
1,3 1 65 |
1,0 60 ]

0,5 -

-/ —
0,8 M 55
~ - . J €53.92
- L ) su
0.5 min 50 4 per
0.3 1 45 |
0,0 T T T T T 1 20 4

2.3.6

2.3.7

2.3.8

239

2.3.10

g [Te) ©o ~ (oo} (o2} o N [} <
o o 9O 9O 9O - = 9= - = ) o — o 2] <
[N ) (=3 (=] (=3 (=] [N o) (=] (=] (=] o - - - - -
AN N N N N N N N N N N [=} [=} [=} o o
N N N N N N
I Actual baseline == Current EUROCONTROL target ] Determined unitrate (State plans Nov. 2010)

O Current capacity planning . EU-wide target =2 Adjustment with one-off effect for EUROCONTROL cost base in 2011

—e&— EU-wide target [ Actual baseline

Figure 2-2: Adopted EU-wide targets versus existing plans [2009-2014]

The package is designed to deliver further safety improvements, fewer delays, lower costs
and reduced CO, emissions. For example, in RP1 it is estimated that airspace users will
save €340 million per year in service provision costs or, including indirect costs, more
than €1 billion over the whole period of RP1, while at the same time CO, emissions are
estimated to be reduced by 500 000 tons a year.

The national/FAB performance plans are important documents. They “register the
commitment of Member States, for the duration of the reference period, to achieve the
objectives of the single European sky and the balance between the needs of all airspace
users and supply of services provided by air navigation service providers” (Recital 7 of
[Ref 8]).

Performance plans are drawn up by the NSAs and are adopted by the Member States at
either national or FAB level. In addition to containing national/FAB targets, the
performance plans also define the contribution of each accountable entity to achieving the
target and the incentive schemes and appropriate measures (corrective actions) designed
to ensure that the targets are met.

Assessment of the performance plans against the EU-wide targets is one of the tasks
entrusted to the PRB, along with monitoring achievement of the performance plans
during the reference period. The assessment of performance plans for RP1 will occur
during the summer of 2011.

The legislation defines two phases of assessment (see Figure 2-3) to ensure that
performance plans are fit for purpose and adequately contribute to the achievement of the
EU-wide targets. The legislation also provides the possibility that the EU-wide targets
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themselves may be revised at the end of 2011 to ensure that they reflect the latest
situation and are consistent with the full set of adopted National/FAB plans.

30-Jun-2011 31-0ct-2011 31-Dec-2011 29-Feb-2012 30-Apr-2012
M M 3 1 1 >
| | ! ] 1
4 months : 2 months
v : : :
v v v
Stiﬁzrﬁ::gept EC Recommendation to inform States to adopt EC Decision to Corrective
P lans Sates if performance plans are not revised targets inform States if measures
A t‘_’ o 12 consistent with EU-wide targets and targets are still not adopted by
rticie N .
Recommendation identifies the appropriate consistent States
targets which are not consistent measures Decision may communicated
along with rationale Article 13 (4) contain required o Commission
i targets and .
SSC Advisory Procedure
¢ i ) corrective actions  Arficle 14(5)
Article 13 (1)-(3) (SSC Regulatory

Procedure)
Article 14 (1)-(4)

Figure 2-3: Process for elaboration and assessment of national/FAB performance plans

2.3.11 The PRC recognises that RP1 represents a transition from the previous scheme and that
current activity represents a steep learning curve for all actors. In particular, the
performance scheme and elaboration of performance plans represent significant new tasks
for the NSAs. The PRC, in its capacity as the PRB, is working with the NSAs through
their NSA Co-ordination Platform to ensure the requisite guidance material is available.

2.4 Convergence of EUROCONTROL and SES Schemes

2.4.1 The SES performance scheme and the PRC’s role as PRB leads to significant opportunity
to improve pan-European ANS performance review — particularly in terms of new data
flows leading to improved monitoring and target setting.

i . KPA Monitoring of EU-wide KPI/PI

2.4.2 The PRB is required to use the data to during RP1

report on the KPIs and PIs speciﬁed in Effectiveness of safety management

the legislation (see Figure 2-4). (maturity’)

Application of severity classification scheme
. Safet Separation infringements
24.3 The performance scheme Regulation Y R e
- unway incursions

formalises the flow of data for ATM special technical events

performance monitoring in the EU. Application of Just Culture

Requirements are established for Average horizontal flight efficiency

Member States, ANSPS, AiI‘pOI‘t Environment | Effective use of civil/military airspace

. . structures

Operatqrg, AlI‘pOI‘t Slo,t COOI‘dlIlE}tOI‘S Minutes of en-route ATFM delay per flight

and A1'r11nes to provide data in a ATFM airport delays,

harmonised manner. Capacity Additional time in taxi-out phase

Additional time in arrival sequencing and

2.44 Much of this data is already provided Mmetering area (ASMA)

and available through existing systems Cost Determined Unit Rate for en-route-ANS

Efficiency Monitoring of terminal costs and unit rates

such as eCODA and the CFMU.
Figure 2-4: RP1 performance indicators

24.5 However, the flow of airport and safety related data will be improved by the
implementation of the regulation.

24.6 One of the key areas of improvement expected from the implementation of the
performance scheme is the enhanced availability of harmonised safety data. The SES
performance scheme proposes measures to address this.

2.4.7 The PRB is working closely with EASA and the European Commission to complete the
definitions of the Safety KPIs. It is understood that the necessary amendments to the

PRR 2010 8 Chapter 2: SES Performance Scheme



regulation will be adopted by a Commission Regulation in late 2011. The implementation
of a common risk classification scheme will lead to harmonised reports of key safety
events. The performance plans (in association with the ICAO mandated State Safety Plans
and the EASA Safety Programme) should ensure progress in both safety culture and
application of Just Culture (see also Chapter 4).

2.4.8 A second area of improvement will be in the monitoring of ANS performance at airports.
The PRR currently focuses on European airports with more than 150 000 annual IFR
aircraft movements. In addition, the PRC’s ATMAP project with 20 European Airports is
developing a framework to measure ANS performance at airports and surrounding
airspace. The SES performance scheme will enable ANS performance review at 80 of the
largest European airports, including at least one airport in each of the States concerned
(see also Chapter 8).

2.4.9 The PRC will work with the EUROCONTROL States not subject to EC regulation to
determine the suitability of extending the data requirements to the EUROCONTROL area
in order to harmonise the data and monitoring activities.

2.4.10 There are EUROCONTROL-wide targets for Cost-Efficiency, Capacity and en-route
flight extension. They are similar to the SES EU-wide targets but do not use the same
definitions and scope (i.e. different number of Member States). Accordingly, in December
2010, the Provisional Council (PC) agreed in principle to the adoption of pan-European
targets valid until 2014. The PRC is developing proposals for targets which will be
submitted for approval to the PC Session in May 2011.

2.5 Conclusions

2.5.1 The year 2010 saw the start of the implementation of the Single European Sky (SES)
performance scheme, the designation of EUROCONTROL through its Performance
Review Commission supported by the Performance Review Unit the SES Performance
Review body (PRB) and the setting of EU-wide performance targets for the first reference
period (RP1: 2012-2014). All of these aim at driving further improvements in the
performance of Air Navigation in Europe.

2.5.2  The designation of EUROCONTROL as the SES PRB [Ref. 9] creates synergies between
the SES and EUROCONTROL performance review systems, which will further promote
pan-European performance improvement.

2.5.3 The EU-wide targets apply to the 27 EU States, Norway and Switzerland, and are
designed to set a level of ambition for RP1. The realisation of this ambition requires
National Supervisory Authorities to develop national/FAB performance plans that are
consistent with the EU-wide targets by the end of June 2011.

2.5.4 The different instruments of the SES II package together constitute powerful tools
towards performance improvement. The full realisation of the SES objectives will require
an alignment of the various elements.
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Chapter 3: European Air Traffic

KEY POINTS KEY DATA 2010

1. Despite a moderate recovery of +0.8% in 2010, overall traffic
remained below 2007 levels. Approximately 4 years of traffic
growth were lost due to the economic crisis, which started in
2008.

IFR Flights controlled* 9.5M | +0.8%

. Flight hours controlled* | 13.8M | +2.5%
2. Traffic growth in 2010 was slowed down by a number of

exceptional events such as the volcanic ash cloud, industrial
actions, and unusually severe weather conditions. The
negative impact of the ash cloud on annual traffic growth is
estimated at 1.2%.

Distance charged (km)5 8 538 M | +2.8%

. . 5
3. STATFOR forecasts a rebound of traffic in 2011 (+4.3% vs. | Service units 113.1M | +34%
2010), and an average annual growth of +3.2% between 2010
and 2014. Forecast growth (STATFOR Feb. 2011)

4. Traffic growth is not evenly spread across Europe.

: . ° 1 +4.39
Continuously high traffic growth is forecast for Eastern Forecast growth in 2011 2
European States while only a small to moderate growth is
expected for the more mature markets in Western Europe. Average annual growth 2010-17 +2.9%

3.1 Introduction

3.1.1 This chapter provides some key characteristics on General Air Traffic (GAT) operating
under instrument flight rules (IFR) in Europe. The purpose of the chapter is to provide
background information for the review of ANS performance in this report.

3.2 European air traffic growth

3.2.1 Despite a moderate recovery of +0.8% in the ESRA 2008 area® in 2010, European air
traffic is still below 2007 levels and approximately 4 years of traffic growth were lost due
to the economic crisis that started in 2008 (Figure 3-1).Traffic growth in 2010 was slowed
down by a number of exceptional events such as the volcanic ash cloud, industrial
actions, and unusually severe weather conditions.
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( before 1997, estimation based on Euro 88 traffic variation)
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source : EUROCONTROL/STATFOR (ESRA2008)

Figure 3-1: Evolution of European air traffic

4  ESRA 2008 area (see Glossary).
5 States in EUROCONTROL Route Charges System in 2010, excluding Santa Maria (see Glossary).
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3.2.2  For 2011, the EUROCONTROL Statistics and Forecast Service (STATFOR), Medium-
Term forecast [Ref. 16] predicts a further recovery (+4.3%), followed by an average
annual growth of +3.2% between 2010 and 2014. European traffic is expected to return to
2007 traffic levels around 2011/12.

32
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22 A r

average daily flights ('000)

20 - r

c Qo 5 5 > c 5 o Q B > 5]
§ ¢ 2 ¢ £ 3 3 2 838 2 8
—%-2008 A-2009 -€-2010 —=-2007 source : EUROCONTROL/STATFOR (ESRA2008)

Figure 3-2: Monthly evolution of IFR traffic

3.2.3  Figure 3-2 shows the monthly evolution of IFR traffic. Although annual traffic increased
compared to 2009, the weak economic growth, compounded by exceptional events
(volcanic ash cloud, industrial actions, and unusually severe weather conditions) had a
negative impact on traffic growth and service quality in 2010 (see Chapters 5 to 8 for the
impact of exceptional events on service quality). There are some interesting points to
note:

e approximately 111 000 flights® were cancelled as a result of the volcanic ash cloud in
April/May 2010, with a notable negative impact on traffic growth;

e the number of cancellations due to ATC strikes (particularly in France) and social
tensions between ATC staff and management in Spain (leading to a closure of
Spanish airspace on 3-4 December 2010) is estimated to be around 26 000 flights;

e some 45 000 flights were cancelled due to the bad weather conditions in 2010.

IMPACT OF EYJAFJALLAJOKULL ASH CLOUD

32.4 The eruption of Eyjafjallajokull 35 2010 — 2009
volcano in Iceland on 14 April, 2010 S 30
had a major impact on European civil S 25 | \/—\//\/—
aviation, mainly through cancelled §
flights. The main period of the crisis 201
was 15-22 April, though the effects = 1°7
continued also in May’. 5 107
> 57
3.2.5 An estimated 48% of the European < 0 2 o z ¢ o =z = o = =
traffic was cancelled during the 8 days O S S S S R S . S

in April, peaking at 80% on 18th April
2010 (see Figure 3-3).

source: EUROCONTROL

Figure 3-3: Impact of the ash cloud on traffic

6  An estimated 5 000 extra flights took place (repositioning of aircraft and crew, repatriation of stranded passengers
etc.), resulting in a net reduction of 106 000 flights.

7  More detailed information on the impact of the volcanic ash cloud on air traffic can be found in a dedicated report
from STATFOR (www.eurocontrol.int/statfor).
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Estimated effect of the ash cloud on annual traffic growth in 2010

3.2.6  Overall, the negative impact of

the ash cloud on European 8 °

1 i & < 2 o o)
traffic growth is estimated at s 2 b5 g 5 3 EfoScgtao
1.2%. Hence, without the 58 8£ceoEs8 gc 23
. . Q.Exgwoommogr\lﬂzs
disruption from the ash cloud, S>>0 zozmomO0ad®Oouw J<

annual European traffic growth 0.0% 7

would have been in the region of

~2.0% compared to 2009. 1.0% 1

-1,5% A

3.2.7 Figure 3-4 shows that States  -20% 1
were affected differently by the — -25% -

ash cloud in April/May 2010.  .30%

The impact was most notable in
Ireland, Finland, the United Figure 3-4: Estimated effect of the ash cloud on

Kingdom and Sweden. traffic growth for the most affected States

-0,5% 4

data source: EUROCONTROL/STATFOR

KEY EUROPEAN AIR TRAFFIC INDICATORS

3.2.8 Figure 3-5 shows the relationship between the principal air traffic indicators (left side)
and their evolution between 2003 and 2010 in Europe (right side). The societal output of
air transport is usually measured in Revenue Passenger Kilometres (RPKs) which is
influenced by a number of factors (number of flights, distance, average aircraft size, etc.).

140 — -
index 100 in 2003
Revenue Pass. 135 -

Kilometres (RPK) .

Load 130 . * |Passenger
factor
Available Seat 125 -

Kilometres (ASK) Hours
Avg. seat | : Max. take | 120 - Distance
capacity | : off weight :

Flight distance T ! 115 )
(km) Flights
110 -
MTOW
Flight hours Avg. flight 105
(hrs.) length
duration
Number of flights 95
(N) 2003 2004 2005 2006 2007 2008 2009 2010

data sources: ACI; STATFOR (ESRA2008); CRCO

Figure 3-5: Key European traffic indicators and indices

3.2.9 There are some interesting points to note from Figure 3-5:

e the average aircraft weight (MTOW) continued to increase throughout the economic
crisis while the number of flights dropped significantly in 2009 which indicates a
lower number of services but with larger aircraft;

e the average flight distance and the flight hours evolve slightly different than the
number of flights leading to an overall increase in the average flight length in Europe.
The increase in average flight length is to some extent due to an increase in the
number of overflights and of flights to/from Europe, and;

e the available capacity (i.e. number of flights & aircraft size) increased less than the
number of passengers leading to a higher overall load factor in 2010.
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3.2.10 Figure 3-6 shows the average AEA passenger load factor (total scheduled)
passenger load factors from 80
AEA® between 2001 and 8
2010. AR
5 74
3.2.11 After a continuous increase 8 72
between 2003 and 2007, T 70 ‘/
passenger load factors 2 68
decreased in 2008 and 2009. 66 N
~— AN (a2} < 0 (o] N~ oo} (<2} o
o o o o o o o o o ~—
3.2.12 In 2010, average passenger 8 8 8 8 8 8 8 8 7§
load factors increased again source: AEA (Total Scheduled)
and reached an all time high
of 77.9%. Figure 3-6: Passenger load factors

GEOGRAPHICAL DISTRIBUTION OF TRAFFIC GROWTH

3.2.13 As illustrated in Figure 3-7, the average European traffic growth of +0.8% in 2010 masks
contrasted growth rates at State level.

Annual growth in IFR Movements 2010

Annual growth in IFR Movements 2009
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Azores Canarias data source : EUROCONTROL/STATFOR

Figure 3-7: Yearly traffic variation per charging area

3.2.14 Year on year, the [FR traffic growth stretched from -4% in the United Kingdom to +24%
in Moldova. Complementary to the geographical distribution, the average numbers of
daily flights for 2010 are shown in Figure 3-8 to provide an indication of the traffic
volume. Information at ACC level can be found in Annex I.

8  The Association of European Airlines (AEA) represents 36 major European airlines.
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Figure 3-8: Traffic growth and traffic volume by charging area [2010]

3.2.15 Although Moldova shows the highest relative growth (+24%) followed by Ukraine
(+14%) in absolute terms Turkey shows by far the highest increase in traffic in 2010 (see
Figure 3-9). The growth in Turkey is largely driven by additional international traffic and
also by substantial growth in the domestic segment.
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Figure 3-9: Largest traffic variation per charging area in terms of movements

3.2.16 In absolute terms, the United Kingdom, Ireland and France show the highest reduction of
flights in 2010.

3.2.17 Apart from the impact of the ash cloud (see also Figure 3-4) the traffic reduction in the

14
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UK and Ireland was also due to a combination of factors (aftermath of the economic
crisis, industrial actions at British Airways in March, May and June, increase in UK Air
Passenger Duty). Traffic growth in France and Spain was also negatively affected by
ATC industrial actions.

3.2.18 Much of the overall growth in 2010 was driven by the growth in Eastern and South
Eastern Europe and growth stimulated by low cost carriers.

FORECAST TRAFFIC GROWTH

3.2.19 European air traffic is expected to grow by 4.3% in 2011, followed by an annual average
growth of +3.2% between 2010 and 2014. However, as illustrated in Figure 3-10, the
forecast growth rates are quite contrasted across Europe [Ref. 16].

ESRA
L P ||' o
= J
E :
Y
G
Azores Canaries

Average Annual Growth 2017 v 2010
2%-3% [ 3%-4% [ 4%-5% [l 5%e% 6% [ Above 7%

Figure 3-10: STATFOR Medium-term forecast [Feb. 2011]

3.2.20 High traffic growth is forecast for the emerging markets in the Eastern European States in
the next 5 years, albeit from a smaller base. A small to moderate growth is expected for
the more mature markets in Western Europe.

3.2.21 Reliable traffic forecasts are of particular relevance for the development of business plans
and the STATFOR forecast is expected to continue to play an important role in the
European context (see also Chapter 6) and also the Single European Sky Performance
Scheme (see also Chapter 2).

3.2.22 The methodology used for the STATFOR Medium Term Forecasts is based on flight
statistics, economic indicators (GDP, oil price, etc.), and other industry drivers
(passengers, load factors, aircraft size, etc.) and is continuously being refined as
additional data sources become available.

3.2.23 Gross Domestic Product (GDP) is understood to be one of the main drivers of aviation
growth. Figure 3-11 illustrates the correlation between passenger kilometres flown (solid
blue line) and real GDP growth rates (dotted red line). The yellow areas correspond to
crisis periods.
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Growth in global Gross Domestic Product (GDP) and
Revenue Passenger Kilometres (RPK)
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Figure 3-11: World real GDP and RPK

3.2.24 Figure 3-12 compares actual observed traffic levels to the published STATFOR Medium
Term Forecasts. At European level, the STATFOR forecast is currently the most
comprehensive forecast available with a satisfactory level of accuracy under normal
circumstances (i.e. exceptional events such as the 2001 terrorist attacks or the economic
crisis of 2008/09 cannot be predicted in a forecast).
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Figure 3-12: STATFOR Medium-term forecasts with publication dates

3.2.25 As is the case with any forecast, a certain element of uncertainty is unavoidable. The
accuracy - especially at State level - depends to a large extent on data availability, market
size and volatility. This is even more so when recovering from an unprecedented
economic downturn, as observed in 2008/9. In view of the higher level of economic
uncertainty, the forecast range (low to high) provides an indication of the risk and it is
important for ANS service providers to allow for a certain level of flexibility in their
capacity planning.
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TRAFFIC GROWTH AT THE MAIN EUROPEAN AIRPORTS

3.2.26 Figure 3-13 shows traffic evolution at the top 30 European airports’. Together they
accounted for 44% of all European departures in 2010.
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Figure 3-13: Traffic evolution at the top 30 European airports [2010]

3.2.27 Traffic decreased in 2010 at 17 of the top 30 European airports, notwithstanding the
positive overall growth at European level. Overall, traffic growth at airports was quite
contrasted by size of the airport. On average, traffic at smaller airports with less than 300
daily movements (51% of traffic) increased by +2.7% in 2010, while traffic at airports
with more than 300 daily movements (49% of traffic) decreased by -2.2%.

3.2.28 Complementary to Figure 3-13, Figure 3-14 shows the 10 European airports with highest
positive (left side) and negative (right side) year on year variation in absolute terms.
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Figure 3-14: Airports with largest variation in average daily movements

9  Three year average of IFR movements (arrivals and departures) between 2008 and 2010.
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3.2.29 Five of the airports with the highest absolute growth in 2010 are located in Turkey. The
airports with the highest decline in terms of average daily movements in 2010 are Paris
(CDQG), Athens (ATH), Dublin (DUB) and Manchester (MAN).

3.2.30

The estimated effect of the ash cloud in April/May 2010 on annual traffic growth at the
most affected airports ranges between 1-2%. The effect was most notable at the Nordic
airports (Helsinki, Oslo, Copenhagen and Stockholm).

3.3 European traffic characteristics

TRAFFIC SEGMENTS

3.3.1

332

3.33

The distribution of IFR
traffic by flight type
between 2005 and 2010 is
shown in Figure 3-15, using

the STATFOR
classification.
Traditional scheduled

traffic declined by -1.1% in
2010 but still accounts for
the largest share of total
IFR traffic (57.3%). The
“low cost” traffic increased
by +6.9% reaching a total
market share of 22.1% in
2010.

After a decline over the past
two years, business aviation
grew again by +5.5% in
2010 and accounted for
7.2% of total IFR traffic.
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Figure 3-15: Distribution of IFR flights by market
segment

3.3.4 If traffic is highly variable, resources may be underutilised during off peak times but
scarce at peak times. Different types of variability (seasonal, within-week, hourly
variability) require different types of management practices to ensure that the ANS can
operate efficiently in the face of variable demand.

3.3.5 Figure 3-16 shows Daily number of flights ('000)
the variability 35 L
between average
daily traffic and peak 30
day traffic at
European level. 25

20 L —— — ——
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24%, hlgher than the source: EUROCONTROL/CFMU

average traffic. Figure 3-16: Peak day and average daily traffic
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3.3.7 Figure 3-17 shows a measure of seasonal variability, which is computed as the ratio
between the peak weekly traffic demand and the average weekly traffic demand over the
year.

3.3.8 At European level, seasonal traffic variability is 1.24 in 2010 which means that the traffic
is 24% higher than average in the peak week. As shown in Figure 3-17, similar to the
complexity score, the picture is contrasted across Europe.

3.3.9  Whereas the core area of Europe shows only a moderate level of seasonality, high levels
of traffic variability are observed in South-East Europe. The highest level of seasonal
variability is observed for Palma (1.8), Skopje (1.6), and Sofia (1.5) which is due to high
number of flights during the holiday season in summer.
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Figure 3-17: Seasonal traffic variations at ATC-Unit level [2010]

3.3.10 In addition to the seasonal variability, Avg. weekday to avg. weekend traffic ratio
the weekday/weekend traffic ratio 1.35
which compares the traffic levels 130 -
between weekdays and weekends
reveals an interesting trend. 125 r

3.3.11 Whereas weekend traffic is still lower 1.20

than on weekdays, Figure 3-18 shows 1.15
a gradual change over the past ten

years‘ 110 | | | | | | | | | | | | |
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3.3.12 While in 1997 the average traffic level T - ANNANNANNANNA
was 29% higher on weekdays than on data source: EUROCOONTROL/CFMU
weekends the ratio was only 20% in
2010. Figure 3-18: Week/weekend traffic ratio
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TRAFFIC COMPLEXITY

3.3.13 The complexity indicator is a composite measure [Ref. 17] calculated for the entire year
which combines adjusted density (concentration of traffic in space and time) and
structural complexity (structure of traffic flows'’). A complexity score of 10 means that
for each flight hour within the respective airspace, there were on average 10 minutes of
potential interactions with other aircraft.

3.3.14 At European level, the aggregate complexity score is relatively stable. In 2010, it is close
to 6 minutes of interactions per flight hour. At local level, the aggregate complexity
scores differ quite significantly, as shown in Figure 3-19.
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Figure 3-19: Aggregate complexity scores at ATC-Unit level [2010]

3.3.15 The highest composite complexity score is observed for London TC'' which on average
has 32 minutes of potential interactions per flight hour, followed by Langen ACC (14
min.), Brussels (12 min.), Geneva, Zurich, Munich and Rhein (11 min.). More
information on the methodology and the complexity scores at ANSP level can be found in
Annex II.

3.3.16 It should be noted that the complexity score in Figure 3-19 represents an annual average.
Hence, the complexity score in areas with a high level of variability (see previous section)
may be slightly higher during peak months than the average score shown in Figure 3-19.

3.4 Conclusions

3.4.1 After the unprecedented traffic downturn in 2009 (-6.6%), traffic increased a modest
+0.8% to 9.5 million flights in 2010, which is well below 2007 levels. Note that in some
parts of the network traffic continued to fall.

10 It is defined as the sum of interactions between flights: horizontal interactions (different headings), vertical
interactions (climb/descend) and interactions due to different speeds (see also Annex II).

11 The high level of complexity at London Terminal Control (TC) is mainly driven by the high traffic density in the
London terminal areas.
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3.4.2 The weak economic growth, compounded by exceptional events (volcanic ash cloud,
industrial actions, and unusually severe weather conditions) had a negative impact on
traffic growth.

3.4.3 Approximately 111 000 flights were cancelled due to volcanic ash clouds in April, which
reduced air traffic by some 48% during 8 days and annual air traffic growth by 1.2% in
2010.

3.4.4 Approximately 26 000 flights were cancelled due to industrial action and some 45 000
flights due to bad weather conditions in 2010.

345 STATFOR [Feb. 2011] forecasts a rebound of traffic in 2011 (+4.3% vs. 2010), and an
annual average growth rate of 3.2% between 2010 and 2014.

3.4.6 However, traffic growth is not evenly spread across Europe. High traffic growth is
forecast for the emerging markets in the Eastern European States in the next 5 years,
albeit from a smaller base. A small to moderate growth is expected for the more mature
markets in Western Europe.

3.4.7 Traditional scheduled traffic declined by -1.1% in 2010 but still accounts for the largest
share of total IFR traffic (57.3%). The “low cost” traffic increased by +6.9% reaching a
total market share of 22.1% in 2010. After a decline over the past two years, business
aviation grew again by +5.5% in 2010 and accounted for 7.2% of total IFR traffic.

3.4.8 Although no statistically significant correlation could be demonstrated thus far, it should
be noted that traffic variability and complexity can have an impact on ANS performance.
The core area of Europe shows only a moderate level of seasonality but the highest levels
of complexity. The situation is reversed in South-East Europe.
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Chapter 4: Safety

KEY POINTS ‘

1. Incident reporting remains unsatisfactory in some areas of Europe. The SRC estimates that, while
some 15000 incidents are reported, as many as 30000 incidents remain un-reported. Thirty
EUROCONTROL States reported in 2009, one more than in 2008. No or limited progress has been
made in the remaining 8 States during the past 6 years.

2. Aggregated data on incidents remain provisional for up to two years due to the length of investigation
and late submission of final data by some States. Moreover, the lack of consistency in reporting and
assessing incidents across the EUROCONTROL States does not permit trends to be identified
confidently.

3. The number of reported high-risk Separation Minima Infringements (SMIs) decreased by 20% in
2008 based on confirmed data, and decreased by another 44% in 2009 based on provisional data.
However, the lack of consistency in reporting and assessing SMIs across the EUROCONTROL
States and during successive years does not permit trends to be identified confidently.

4. The number of reported high-risk runway incursions decreased by 4% in 2008, and by another 7% in
2009. The number of not investigated runway incursions in 2009 remains too high for assessing the
trend.

5. Regulatory provisions concerning the publication of investigation reports for accidents and serious
incidents (Regulation (EU) No 996/2010, Articles 16.6 and 16.7) would need (i) to be reinforced, (ii)
to be applied to all EUROCONTROL States and (iii) to be extended to all reported incidents. The
ratio between open and closed reports should be published by States annually and implementation of
the respective recommendations should be tracked.

6. There is an urgent need to accelerate the deployment of automatic safety data reporting tools in
Europe in order to improve the reporting culture and consequently the level of reporting. Sufficient
resources are needed to validate the data properly, analyse the results and draw lessons. A single
European database that meets data quality criteria is an essential enabler for effective safety analysis.

4.1 Introduction

4.1.1 This chapter reviews the ANS safety performance of EUROCONTROL Member States
for the year 2010. The review of ATM-related accidents and incidents is based on
provisional data for 2009. It also provides an update to PRR 2009, based on final 2008
data.

4.1.2  The chapter is structured as follows:

e Section 4.2 explains the framework, which is used for the analysis of ANS safety
performance.

e Section 4.3 analyses the number of accidents and most severe incidents available
from the SRC Annual Report 2010 [Ref. 18] and other public data sources. It also
looks at the quantity and quality of safety reporting in the EUROCONTROL Member
States.

e Section 4.4 analyses the capabilities of safety oversight and safety management based
on information from ICAO and EUROCONTROL.

e Section 4.5 looks at the implementation of Just Culture.

4.1.3  With the view to the start of the first reference period of the SES II performance scheme
in 2012, Section 4.7 addresses the status of preparation regarding the three Pls during the
first reference period 2012-2014.

4.1.4 In 2010, in the EU context, following the extension of scope of EASA competence to
ATM/ANS and aerodromes, the fast track process for adoption of opinions related to: (i)
the provision of air navigation services, and safety oversight, and (ii) licensing and
medical certification of air traffic controllers was applied to quickly extend the
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standardisation concept used by EASA in other domains to ATM/ANS.

4.1.5 EASA is continuing the development of ATM implementing rules in accordance with its
rulemaking programme based on the total system approach, and has started the
development of a more comprehensive standardisation approach including the ATM/ANS
domain. To support a European safety strategy, EASA has developed the European
Aviation Safety Programme'” and Plan".

4.2 Framework for the analysis of ANS safety performance

4.2.1 A safety system in the context of ANS has the objective of mitigating risk from two
different sources of hazards: (i) pre-existing hazards (e.g. risk of collision without ATM
being present) and (ii) hazards generated by the system (e.g. ATM) itself.

4.2.2 A safety system as a whole can fail when the weaknesses of all individual barriers align,
permitting "a trajectory of opportunity", either (i) not controlling a pre-existing hazard
appropriately or (ii) not mitigating the consequences of a system-generated hazard, and
letting them pass through holes in all layers of the defences (barriers), ultimately leading
to an accident or an incident.

4.2.3 Safety performance is the health status of a safety system, which can be measured through
(i) the number and severity of accidents and incidents (‘lagging’ indicators) or (ii) the
verification of the effectiveness of all barriers, which are put in place to prevent accidents
and incidents to occur (‘leading’ indicators). Safety performance review is about
assessing and measuring the status of the ANS safety system with respect to its
effectiveness. Currently three Performance Indicators are analysed in the context of ANS
safety.

1) Accidents and incidents', including key risk areas as identified through appropriate
analyses. The accident data used in this report refer to commercial air traffic. The data
on incidents used in this report are separation minima infringement and runway
incursion as defined in ESARR2. Key risk areas are any ANS operational factors
(software, procedures, particular weather situations, etc.), which may be precursors for
incidents or accidents.

2) Capability of safety oversight and safety management:

o International safety audits or inspections conducted by ICAO and
EUROCONTROL to ensure that States/CAAs/NSAs have and maintain the
capability for safety oversight of Air Navigation Service Providers (ANSPs),
complemented by safety maturity surveys of States/NSAs/CAAs conducted by
EUROCONTROL.

o Safety Maturity surveys of ANSPs conducted by EUROCONTROL to establish

the extent of progress made with respect to the introduction of safety
management systems.

3) Just Culture environment within which safety management operates, enabling its
effectiveness through an open reporting culture. The measure will be the level of
reporting of Just Culture.

12 An integrated set of regulations and activities aimed at improving safety.
13 High level safety issues assessment and related action plan.
14 Definition of accident and incident as in [CAO Annex 13 (see Glossary).
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4.3 ATM-related Accidents and Incidents

ACCIDENTS WITH ATM CONTRIBUTION

43.1 The numbers of accidents in EUROCONTROL Member States with ATM contribution
for commercial air traffic are depicted in Figure 4-1. The observable trend may suggest
that the absolute number of accidents with ATM contribution'> continues to decrease.
However, the displayed numbers cannot provide a reliable indication of any trends due to
their limited number and, therefore, their limited statistical relevance.

4.3.2 As was the case in preceding years, safety incident reports for 2009 were compiled and
reported to EUROCONTROL’s Safety Regulation Unit (SRU) in 2010. Therefore, the
corresponding analysis refers to 2009, still based on provisional data because some States
had not communicated their final data at the time of writing this report.
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Figure 4-1: Accidents in EUROCONTROL States with ATM contribution

4.3.3 Figure 4-2 depicts the number of reported high-risk (Severity A and B) Separation
Minima Infringements (SMIs). The confirmed data for 2008 show a 20% decrease to
the preceding year (from 365 to 292), while the total number of reported SMIs increased
by 9% (from 1 567 to 1 711). The percentage of high risk SMIs decreased in 2008 from
23% to 17% of the total number of occurrences reported.

4.3.4 In 2009 (based on provisional data) the number of reported high risk SMIs decreased by
44% in comparison to the preceding year (from 292 to 164). The total number of reported
SMIs decreased by 20% (from 1711 to 1356). The percentage of high risk SMIs
decreased from 17% to 12%. The numbers for 2009 are subject to finalisation in 2011 and
may be influenced by the final classification of SMIs still under investigation (115 in
2009). However, the lack of consistency in reporting and assessing SMIs across the
EUROCONTROL States does not permit trends to be identified confidently.

15 The notion of ‘ATM-contribution’ is to consider occurrences to which ATM has contributed directly or indirectly
(or that are accountable to ATM); ‘ATM-related’ refers to occurrences to which ATM has potential for
improvement. See also the paragraph 2.6 of the NLR study “A framework of indicators for the potential influence
of ANS on air traffic safety in Europe.”
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Separation Minima Infringment
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data source : PRC analysis,
based on SRC Annual Report 2010

Figure 4-2: Reported high-risk separation minima infringements in ECAC Member States

4.3.5 An unauthorised penetration of airspace (also commonly referred as airspace
infringement)'® is a frequent precursor for separation minima infringements and
inadequate separations'’. All classes of flights are prone to airspace infringement, but the
majority of incidents recorded involve General Aviation. This is not a surprise, as most
GA VEFR flights are conducted outside controlled areas and zones, and are in general
flown by less trained/experienced leisure pilots, whereas IFR flights are usually contained
within controlled airspace and carried out under the supervision of ATC units.

4.3.6 The preliminary data for 2009 shows a significant increase of 12% in the number of
airspace infringements reported after a 16% increase the year before (see Figure 4-3).
Notably, the proportion of occurrences” still under investigation” in this category has
increased significantly too.

Unauthorised penetration of airspace
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Total n° reported 1216 | 1178 | 1209 | 1983 2041 2416 2797 | 3137
N° still under investigation 51 6 77 281 93 171 124 306

data source : PRC analysis,
based on SRC Annual Report 2010

Figure 4-3: Reported unauthorised penetration of airspace in ECAC Member States

16 Definition of unauthorised penetration of airspace (EUROCONTROL HEIDI — ESARR 2 taxonomy): The
penetration by an aircraft into a portion of airspace without prior permission of the appropriate authorities (when
such prior permission is required).

17 Definition of inadequate separation (EUROCONTROL HEIDI — ESARR 2 taxonomy): in the absence of
prescribed separation minima, a situation in which aircraft were perceived to pass too close to each other for pilots
to ensure safe separation (e.g. VFR and IFR flights perceived to pass too close to each other in airspace Class D or
E).
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4.3.7 The EUROCONTROL Provisional Council approved the “European Action Plan for
Airspace Infringement Risk Reduction” in December 2009 [Ref. 19]. However, while
reporting and analysis of airspace infringements is improving, States need to actively
support the implementation of the Action Plan with the utmost urgency.

4.3.8 The number of reported high-risk (Severity A and Severity B) runway incursions (RIs)
are depicted in Figure 4-4. For 2009 they decreased by 7% (from 54 to 50), although the
total number of reported runway incursions increased by 6% (from 926 to 981). The final
data for 2008 have only changed marginally from the provisional status as recorded in
PRR2009 (+1 Severity B, +18 total n° reported). However, the number of not investigated
runway incursions in 2009 remains too high for a reliable assessment of the trend.

4.3.9  While the RI investigation process showed an improvement in 2008, the number of Rls
still under investigation has gone up again for 2009.

Runway Incursions
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data source : PRC analysis,
based on SRC Annual Report 2010

Figure 4-4: Reported high-risk runway incursions in ECAC Member States

4.3.10 Some States have duly considered the recommendations of the European Action Plan for
Prevention of Runway Incursion (EAPPRI) [Ref. 20] and have incorporated them as such
in a series of recommendations to CAAs. The Plan has also been included in the
European Aviation Safety Plan of EASA. Actual implementation remains discretionary
and is applied diversely throughout the ECAC area. As a consequence, it is possible that
the degree of implementation varies throughout an area or within a single State.

AMOUNT AND QUALITY OF SAFETY REPORTING

4.3.11 The total numbers of reported ESARR 2 safety incidents are displayed in Figure 4-5,
showing a continuous trend over the past eight years.

4.3.12 The number of States reporting safety incidents has not shown improvement over the past
six years. Out of the 43 ECAC States, 13 did not report in 2009 of which eight are
EUROCONTROL Member States (Bulgaria, Croatia, Luxemburg, Malta, Monaco,
Slovenia, Turkey and Ukraine).
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Figure 4-5: Reported ATM incidents vs. million flight hours in EUROCONTROL airspace

4.3.13 It is important to note that the currently available data on total numbers of incidents
reported do not allow to judge, whether the upward trend is caused by an improved level
of reporting (positive) or by an increasing number of incidents (negative). Most likely it is
a mix of both. It should also be noted that the number of reporting States did marginally
increase over time. In the SRC Annual Safety Report 2010 [Ref.18] it is estimated that,
while some 15 000 incidents are reported to EUROCONTROL, as many as 30 000
incidents remain un-reported for two reasons: either they are not reported at all or the
national data flows do not work properly and the data is not reaching EUROCONTROL.
ESARR?2 requires States to ensure ‘that the severity of occurrences is determined, the risk
posed by occurrences classified, and the results recorded’. The SRC Annual Safety
Report 2010 concludes that the severity assessment situation of ATM-related incidents
reported through the ‘Annual Summary Template’ mechanism is deteriorating (see Figure
4-6).

SMI: Separation minima
infringements

RWY: Runway incursions
IS: Inadequate separation

UAP: Unauthorised
Penetrations of Airspace

CLR: Deviation from ATC
Clearance

NCFIT: Near Controlled
Flight Into Terrain

2005 2006 2007 2008 2009 REG: Aircraft Deviation from
Applicable ATM Regulation
Num hE‘l of m:mrr_e e source: PRC analysis, based on
severity not classified SRC Annual Report 2010
Figure 4-6: Number of occurrence reports without severity classification in ECAC States

4.3.14 Safety related occurrences in the civil aviation domain are collected in EASA Member
States, in accordance with Directive 42/2003, into the European Central Repository
(ECR). This repository is managed by the EC Joint Research Centre (JRC) as part of the
ECCAIRS system, according to Regulation EC 1321/2007 [Ref. 21]. The EASA Annual
Safety Review 2009 [Ref. 22] refers to some 50 000 ATM safety occurrences reported
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into ECR by today. Data quality is a major concern, because essential information is
missing for more than half of the records. Therefore, efforts have to be made to enhance
data quality and allow for validation of the records.

4.3.15 The first voluntary ATM incident data collection organised at pan-European level is the
EUROCONTROL Voluntary ATM Incident Reporting (EVAIR). It is aiming for a pro-
active approach to safety by learning, not just from accidents and serious incidents but
from the lower level risk bearing incidents. It shall be considered as an element of the
safety data flow to be established for the first reference period of the SES Performance
Scheme.

AUTOMATIC SAFETY DATA REPORTING

4.3.16 The PRC has long advocated the general introduction of automated safety data reporting
tools as one enabling element to improve the level of reporting. Figure 4-7 displays the
current status of deployment of the EUROCONTROL Automatic Safety Monitoring Tool
(ASMT) and comparable tools in EUROCONTROL Member States. The
EUROCONTROL Agency is currently in advanced discussions with four more Member
States. Discussions to commence implementation have been started with a further 12
Member States. The implementation of automated safety data reporting tools shall be
based on the same basic principles such as confidentiality, adequate protection, trust and
mutual respect as any other incident reporting system.

@ EUROCONTROL ASMT + own tool <> Own tool for certain incidents
EUROCONTROL ASMT EUROCONTROL ASMT for 2011

Figure 4-7: States with automatic reporting tools

4.3.17 It is important to note that the success of implementing automatic safety data reporting on
State level is dependent on a clear mandate and right of access to data, a clear definition
of the operational concept, sufficient resources for data analysis, respective training and
an appropriate link into the overall Safety Management System. Relevant guidance
material is available from the EUROCONTROL Agency.
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4.4 Capability of safety oversight and safety management

4.4.1 The analyses in this section result from ICAO USOAP audits, ESIMS audits, SES
implementation annual reports (as part of the LSSIPs); LSSIP and maturity surveys.
These were the tools available in 2010. As explained in section 4.6, and reflected in
Recommendation d. in the Executive Summary, this system is evolving for EU Member
States.

ICAO USOAP AUDITS

4.4.2 The objective of the ICAO Universal Safety Oversight Audit Programme (USOAP) is to
promote global aviation safety through auditing States on a regular basis to determine
States’ capability for safety oversight.

4.43 The first USOAP cycle only assessed the States capability with regard to personnel
licensing, airworthiness and flight operations. The last USOAP cycle - denominated
“Comprehensive System Approach” (CSA) - included the assessment of States capability
to oversee Air Navigation Services. The USOAP CSA cycle started in 2005 and it will
terminate in 2011. In October 2010 the ICAO General Assembly adopted by resolution
A37-5 a new Continuous Monitoring Approach (CMA) aiming at monitoring the safety
performance of all the ICAO Contracting States on an ongoing basis. The CMA will be
under preparation in 2011 and start in 2012.

ICAO Eight Critical Elements

CE-1. Primary aviation legislation. The provision
of a comprehensive and effective aviation law.
CE-2. Specific operating regulations. The
provision of adequate regulations to address
requirements emanating from the primary
aviation legislation, in conformance with the
ICAO SARPs.

CE-3. State civil aviation system and safety
oversight functions. The establishment of a CAA
and/or other relevant authorities, headed by a
CEO, supported by the appropriate and adequate
staff and provided with adequate financial
resources. The State authority must have stated
safety regulatory functions, objectives and safety
policies.

CE-4. Technical personnel qualification and
training. The establishment of minimum
knowledge and experience requirements for the
technical personnel performing safety oversight
functions and the provision of appropriate
training to maintain and enhance their
competence at the desired level.

CAD Model

CE-5. Technical guidance, tools and the provision of safety-critical information.

CE-6. Licensing, certification, authorization and approval obligations.

CE-7. Surveillance obligations. The implementation of processes, such as inspections and audits, to proactively ensure
that aviation licence, certificate, authorization and/or approval holders continue to meet the established requirements
and function at the level of competency and safety required by the State.

CE-8. Resolution of safety concerns. The implementation of processes and procedures to resolve identified deficiencies
impacting aviation safety, which may have been residing in the aviation system and have been detected by the
regulatory authority or other appropriate bodies.

4.44 The USOAP high-level results are published as a chart organised in accordance with the
Eight Critical Elements of a State’s Safety Oversight System developed by ICAO
[Ref. 23].
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4.4.5 On top of the high-level results, States could also decide to release to the public the final
audit ICAO report which includes detailed findings, ICAO recommendations and the
corrective action plan presented by the State.

4.4.6 Figure 4-8 shows the level of transparency reached by EUROCONTROL Member States
regarding the publication of USOAP safety oversight audit results on the ICAO public
website http://www.icao.int/fsix/, following a decision by all ICAO Contracting States at
the DGCA Conference held in Montreal in March 2006.
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Figure 4-8: Publication of USOAP audit results on ICAO public web site

EUROCONTROL ESIMS AUDITS

4477 The ESARR Implementation Monitoring and Support (ESIMS) Programme was
established in 2002 to monitor the rate of ESARR adoption by States. In 2005 a formal
audit approach in line with the ICAO Universal Safety Oversight Audit Programme
(USOAP) was developed. Since then, the ESIMS Programme has focused on auditing
States’ ATM safety oversight capabilities. The audits cover the relevant legislative and
institutional arrangements as well as the ATM safety regulations in place, the safety
regulatory arrangements and their capabilities (policy and principles, rulemaking
procedures, safety oversight and personnel licensing, and resources and staff
competency). On-site audits are followed by the development of a State Corrective
Action Plan which is incorporated into the Final Audit Report. Until now 34 on-site
audits and 4 follow-up audits have been completed. For 2011, 8 on-site and 4 follow-up
audits are planned. At the end of 2011 the whole 6-year cycle of ESIMS audits will be
finalised.

4.4.8 The Memorandum of Co-operation signed in 2005 between ICAO and EUROCONTROL
regarding safety oversight auditing ensured that ESIMS and USOAP audit schedules are
co-ordinated to maximise synergies.
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449 The ESIMS high-level results are published” by the EUROCONTROL SRC as ‘Audit
Results Summary Sheets’ for each audited Member State. The Summary Sheet depicts the
level of compliance with the mandatory provisions related to the implementation of each
of the eight ICAO critical elements at the time of the audit.

SINGLE EUROPEAN SKY (SES) IMPLEMENTATION ANNUAL REPORTS

4.4.10 Pursuant to Article 12.1 of Regulation (EC) N° 549/2004 [Ref. 24] EU-Member States are
obliged to submit to the European Commission annual reports on the actions taken to
implement the Single European Sky legislation. The States that submitted reports in
addition to the EU-Member States include also Norway and Switzerland stemming from
their contractual relation to the European Union. The States signatory to the European
Common Aviation Area Agreement (ECAA), Albania, Bosnia and Herzegovina, Croatia,
FYROM, Montenegro and Serbia also submitted reports. The reports are collected
through the LSSIPs.

4.4.11 The SES implementation annual reports contain useful information to assess the States’
oversight capabilities. Information contained in these reports could be easily organised in
accordance with the Eight Critical Elements developed by ICAO.

4.4.12 In May 2010, EUROCONTROL published a Summary Report on the SES legislation
implementation in the year 2009 [Ref. 25].

EUROCONTROL LOCAL SINGLE SKY IMPLEMENTATION PLANS/REPORTS (LSSIP)

4.4.13 The Local Single Sky ImPlementation plans/reports (LSSIPs) ' constitute the medium-
term plan and progress information of ECAC national Stakeholders for achieving the
implementation objectives identified in the European Single Sky ImPlementation plan
(ESSIP), in line with the EUROCONTROL ATM 2000+ Strategy [Ref. 26] and the ATM
SESAR Master Plan. They also contain information to assess the States’ oversight
capabilities in accordance with the Eight Critical Elements developed by ICAO, and
information related to performance progress and plans.

EUROCONTROL SAFETY MATURITY SURVEY 2010

4.4.14 Taking account of considerable changes in European ATM since the original maturity
survey methodology was established in 2002, the whole methodology has been reviewed
and brought up to date to be in line with ICAO and European Safety requirements.

4.4.15 The new methodology establishes the extent of progress made by (i) ANSPs with respect
to the introduction of ATM safety management systems and (ii) ATM Regulators with
respect to the introduction of ATM regulatory oversight. The aim of the surveys is to:

e Determine the level of SMS improvement and ATM safety regulatory oversight
within the industry;

e Determine the extent to which learning is transferred across the industry; and

e Establish the paths along which ANSPs and ATM regulatory authorities respectively
can focus their activities for continuous improvement.

4.4.16 The maturity survey addressing the ANSPs indicates to which extent the ICAO Global
Aviation Safety Roadmap is being implemented. The study areas (Figure 4-9) of the
survey are fully aligned with the CANSO/EUROCONTROL SMS Standard of
Excellence.

18 SRC webpage: www.eurocontrol.int/src/public/standard_page/auditresults.html.
19 Formerly Local Convergence and Implementation Plan (LCIP).
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Area No. ANSP Study Areas
Safety Culture SA1 | Development of a positive and proactive safety culture
Safety Policy SA2 | Organisational and individual safety responsibilities

SA3 | Timely compliance with international obligations

Safety Achievement SA4 | Safety standards and procedures

SAS Competency

SA6 | Risk management

SA7 | Safety interfaces

Safety Assurance SA8 | Safety reporting, investigation, and improvement
SA9 | Safety performance monitoring

SA10 | Operational safety surveys and SMS audits
Safety Promotion SA11 | Adoption and sharing of best practices

Figure 4-9: ANSP Safety Framework Maturity Study Areas

4.4.17 For the ATM Safety Regulators the survey evaluates to which extent the ICAO Eight
Critical Elements of a State’s Safety Oversight System are being implemented. The study
areas (Figure 4-10) can be mapped to the ICAO Eight Critical Elements.

Area No. ATM Regulator Study Areas

S-1 State safety framework

S-2 Safety resources

S-3 Safety interfaces

S-4 Safety reporting, investigation and improvement
S-5 Safety performance monitoring

S-6 Implementation of safety oversight

S-7 Adoption and sharing of best practices

S-8 Safety culture

S-9 Resolution of safety deficiencies and concerns

Figure 4-10: ATM Regulator Safety Framework Maturity Study Areas

4.4.18 The surveys are not comparable to an audit and are not based on detailed evidence. They
are an instrument based on self-assessment, which is verified during telephone interviews.
The new methodology, applied from 2010 onwards, intends to strengthen the verification
mechanism of the replies through face-to-face interviews that need to be agreed by
stakeholders to avoid duplication with EASA standardisation inspections.

ATM REGULATOR RESULTS — STATES/ CAAS/ NSAS CAPABILITY FOR SAFETY OVERSIGHT

4.4.19 36 of the 38 Regulators from the EUROCONTROL States answered the 2010 Safety
Maturity Survey. Figure 4-11 presents the survey findings for the 9 study areas,
displaying the minimum and maximum score and the band within which 50% of the
regulators fall (interquartile range). The average rate for the individual study areas is
around 50%, with two thirds of Regulators rating themselves to be at level 2 (25% to
50%) or below. Detailed findings for the EUROCONTROL States can be found in the
respective study report™. Since 2010 is the first year of the comprehensive use of the new
Safety Framework Maturity Survey methodology results cannot be compared in a
meaningful way to preceding years.

20 2010/2011 ICAO EUR Region ATM Safety Framework Maturity Survey, Issue 1 (Draft A).
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Range of Maturity for Regulators [2010]
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Figure 4-11: Maturity for Regulators

4.420 The following paragraphs summarise the findings with respect to the Eight Critical

Elements of a State’s Safety Oversight System developed by ICAO based on the different
sources described above.

CE-1 (PRIMARY AVIATION LEGISLATION)

4.4.21 The SES Legislation ensures a comprehensive and effective legal framework across EU
States, Switzerland, Norway and ECAA States.

4.4.22 For States which have not incorporated the EU legal framework, the ICAO USOAP
results would indicate that the legal framework is equally comprehensive and effective.

CE-2 (SPECIFIC OPERATING REGULATIONS)
4.4.23 EU States, Switzerland, Norway and partially ECAA States have satisfactorily addressed
SES requirements into the national regulatory systems.

4.4.24 The EU SES legislation leaves to States the competency to transpose ICAO SARPs into
the national regulatory system. The degree of success in EUROCONTROL States to
transpose ICAO SARPs into the national regulatory system is variable and not uniform.

CE-3 (STATE CIVIL AVIATION SYSTEM AND SAFETY OVERSIGHT ORGANISATION)

4.4.25 In EUROCONTROL States there is not a sufficient amount of qualified staff (particularly
ANS auditors or inspectors®') to fulfil CAA/NSA obligations (Figure 4-12).

21 In this report the word “auditors” and “inspectors” are used interchangeably. EUROCONTROL ESARR 1 and EC
1315/2007 refer to “safety regulatory audits”, while EASA Basic Regulation uses the term “standardisation
inspections”. ICAO refers to inspectors.
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Number of qualified auditors versus NSA Staff (FTE)
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Figure 4-12: Number of Qualified Auditors vs. NSA Staff [2009]

4.426 The only exception may be France and Romania where there are respectively 53 and 18
qualified ANS inspectors, most likely sufficient in comparison to the level of traffic and
of the number of ANS infrastructures.

4.4.27 It would appear that there will not be enough financial resources for funding an increase
in the recruitment of qualified staff at least until 2014. Additional restrictions to
recruitment are brought in by a lack of autonomy for CAAs/NSAs which are bound to
rigid governmental rules and coordination for allocating funds and for establishing new
recruitments.

4.4.28 Given the lack of autonomy of many CAAs/NSAs, the use of “recognised entities” in
support of safety oversight tasks is still very rare. It would seem that agreements for
mutual support between CAAs and NSAs are a more viable solution for the time being.

4.4.29 Finally it should be noted that many international audits, inspections and surveys increase
the workload on already stretched resources and they have also the negative impact to
distract NSAs from their principal task of overseeing their ANSPs.

4.430 There is the need to integrate and make consistent all these international audits,
inspections and surveys. ICAO CMA is a best practice as it has foreseen to integrate
results from other international audits and inspections provided that sufficient evidences
are forwarded to the ICAO CMA team. A description of the future system in the EU
context is included in Section 4.6.

CE-4 (TECHNICAL PERSONNEL QUALIFICATION AND TRAINING)

4431 The lack of funding and scarcity of staff has also negative consequences in the
implementation of training programmes and plans. ANS rule-makers and inspectors are
not enough trained to maintain their competency at the desired level.

CE-5 (TECHNICAL GUIDANCE AND TOOLS)

4.4.32 According to USOAP and ESIMS audits, guidelines to Service Providers on how to
implement safety requirements are not effectively implemented in many States.
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4.4.33 Best practice in this field is the UK Civil Aviation authority which makes publicly
available exhaustive and up-to-date guidelines in its website.

4.4.34 The safety reporting system should also be improved in many States with a particular
attention for the data flow between the ANSPs and the NSAs. An enabling factor to
improve the reporting system will definitely be the implementation of Just Culture (see
section 4.5).

CE-6 (LICENSING, CERTIFICATION, AUTHORIZATION AND APPROVAL OBLIGATIONS)

4.435 In accordance with EU-SES legislation, EU States, Switzerland, Norway and ECAA
States have the obligation to certify the ANS providers and to transpose the EU ATCO
licence directive into their legislative framework.

4.436 The obligation to certify ANS providers does not apply to EUROCONTROL States not
subject to the SES (e.g. Turkey or Ukraine). Nevertheless the obligation stemming from
ICAO Annex 11 to approve the safety management system established by ATS providers
remains.

4.4.37 The ICAO standard for an ATCO licensing system in EU States is prescribed in EU
Directive 2006/23. For those EUROCONTROL States which are not bound by EU
legislation, the ICAO standard is based on EUROCONTROL ESARR 5.

4.4.38 EUROCONTROL States have reported a total of 276 certified ANSPs in Europe (Figure
4-13). The renewal of many ANSP certificates in 2009 demonstrates that the certification
process has been consolidated since its inception and now appears as a well established
process. However, the procedures for introduction of safety changes are not adequately
implemented by 12 NSAs.

4.4.39 As far as multi-national service providers are concerned, in 2010, the French NSA has
certified ESSP, which is the EGNOS satellite service provider, while the certification of
EAD is under preparation. No other State reported on similar activities for the
certification of multi-national service providers.
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Figure 4-13: Number of ANSPs per State [2009]
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4.4.40 All EUROCONTROL States, except Luxembourg, reported in their SES implementation
Annual Reports (as part of the LSSIPs) that they had transposed the ATCO license
Directive and/or ESARR 5 into their national legal system.

CE-7 (SURVEILLANCE OBLIGATIONS: CONTINUOUS COMPLIANCE MONITORING)

4.4.41 All EUROCONTROL States have established an annual inspection programme in 2009.
The only exception was Greece which did not establish an inspection programme as the
ANSP certification was only concluded in 2010.

4.4.42 The implementation of the inspection programme is in many cases unsatisfactory given
the lack of ANS inspectors and/or external support. Furthermore, the implementation is
heterogeneous across States.

CE-8 (RESOLUTION OF SAFETY CONCERNS)

4.4.43 Once findings and recommendations have been established as a result of audits and/or
analyses of safety occurrences, their enforcement and consequently the resolution of
safety concerns are not properly addressed by the authorities.

SAFETY OVERSIGHT CAPABILITIES: CONCLUSIONS

4.4.44 As the main issue the lack of resources for safety oversight tasks can be identified. This
has a negative impact on training and surveillance activities. In this situation, it appears
that NSAs have prioritised resources to certify ANSPs. The stretched resources in the
NSAs have also to cope with an additional load generated by a considerable amount of
international audits, surveys, questionnaires, etc. The national audit techniques are not
harmonised across Europe; which could generate a difference in oversight effectiveness.
NSAs and States are not adequately applying the provisions contained in EC Regulation
549/2004 [Ref. 24] for resolving the safety concerns: the penalties that Member States
shall lay down for infringements of SES Regulations in particular by airspace users and
service providers shall be effective, proportionate and dissuasive.

ANSP RESULTS — ANSP SAFETY MANAGEMENT MATURITY

4.4.45 All of the 38 (en-route) ANSPs from the EUROCONTROL States answered the 2010
survey. As pointed out above 2010 is the first year of the comprehensive use of the new
Safety Framework Maturity Survey methodology. Therefore, the specific objective is to
establish a baseline for surveys in the subsequent years. Consequently, this year’s results
cannot be compared in a meaningful way to preceding years.
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Range of Maturity for ANSPs [2010]
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Figure 4-14: Range of maturity for ANSPs in EUROCONTROL States [2010]

4.4.46 Figure 4-14 displays the survey findings for the 11 study areas. The average rate for the
individual study areas is slightly below 70% in the EUROCONTROL States, except for
Study Area 3 ‘timely compliance with international obligations’, where the average
reached 72%. 33 ANSPs (87%) rated themselves at level 3 (50% to 75%) or level 4 (75%
to 100%). 4 ANSPs were rated at level 2 and one State at level 1. Detailed findings for the
EUROCONTROL States can be found in the respective study report [Ref. 27]. Since the
results are not comparable with those from past years no conclusions can be drawn on
improvements since 2009. However, five ANSPs urgently require improvements.

4.5 Just Culture

4.5.1 Article 2(k) of Regulation EC 691/2010 [Ref. 8] defines ‘Just Culture’ as ‘a culture in
which front line operators or others are not punished for actions, omissions or decisions
taken by them that are commensurate with their experience and training, but where gross
negligence, wilful violations and destructive acts are not tolerated’.

STATUS

4.5.2 PRC recommendations leading to PC decisions related to just culture date back as far as
1999 and 2002. In 2006 the PRC published a report entitled ‘Legal and Cultural issues in
relation to ATM Safety Occurrence Reporting in Europe’ [Ref. 28]. The key finding of
the report was that, although some progress has been made, significant legal and cultural
impediments to safety reporting still exist in many States. The PRC made the findings of
the report available to the Safety Regulation Unit and the EUROCONTROL Agency for
further action.

4.5.3 The implementation of Just Culture across the European States will be one of the
important success-factors for the performance scheme during the first reference period
2012-2014 in order to achieve confidence that open reporting of safety incidents is
implemented as one of the basic elements for effective safety management. The
implementation of a non-punitive and learning environment will allow for the collection
of reliable and concrete safety data.
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4.6 New system for EU Member State inspections

4.6.1 The optimisation of EU Member State inspections should result in a system organised
around the EASA standardisation inspections and complemented by the ICAO Audits and
peer reviews as amended by the EASA opinion 02/2010 [Ref. 29]. The rationale for this
is outlined as follows:

e The EASA standardisation inspections are mandated by EU Regulation 216/2008 as
amended by Regulation 1108/2009 [Ref. 12]. The standardisation process includes a
system of follow-up of the findings;

e The ICAO audits are the result of an international agreement;

e Peer reviews are required by EU Regulation 2096/2005 [Ref. 30] and are included
with modifications in EASA opinion 02/2010; and,

e EUROCONTROL Member States that are not EU Member States nor EU associated
States can conclude agreements with EASA, as this has been done for other domains.

4.7 Situation today for RP1

4.7.1 The European Commission, EASA and EUROCONTROL have developed proposals for
metrics for the three Safety performance indicators as mandated by the Performance
Regulation. They were submitted to the EC at the end of April 2011 for formal
Stakeholder consultation. Some informal Stakeholder consultation has already taken place
through a number of existing Stakeholder fora during the extremely short development
phase.

4.7.2  The regulation mandates the first performance indicator to ‘be the effectiveness of safety
management as measured by a methodology based on the ATM Safety Maturity Survey
Framework’. The proposed conceptual design for the indicator is based on the ICAO
framework for the State Safety Programme and Safety Management System as defined in
the ICAO Safety Management Manual (ICAO Doc 9859) [Ref. 31]. It will make use of
the existing ATM Safety Framework Maturity Survey to the greatest extent possible.

4.7.3 The second performance indicator is ‘the application of the severity classification of the
Risk Analysis Tool to allow harmonised reporting of severity assessment of Separation
Minima Infringements, Runway Incursions and ATM Specific Events at all Air Traffic
Control Centres and airports with more than 150 000 commercial air transport movements
per year within the scope of the Regulation’. It is proposed that the application of the
severity classification of the RAT is measured as a Yes/No value of application of the
RAT methodology for severity classifications of occurrences with category C or above
(i.e. C, B and A), for all separation minima infringements, runway incursions and ATM
specific technical events including a dedicated questionnaire for the States. Furthermore
the States will continue reporting on Separation Minima Infringements, Runway
Incursions and from now on also on ATM Specific Technical Events.

4.7.4  The third performance indicator ‘shall be the reporting of just culture’. The proposal has
been constructed to respond to the criteria of being clearly defined, auditable, verifiable,
repeatable and indicative of the level of Just Culture being implemented covering the
main areas of (i) Just Culture policy and its implementation; (ii) legal/judiciary
provisions; and (iii) occurrence reporting.
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4.8 Conclusions

4.8.1 Incident reporting remains unsatisfactory in some areas of Europe. The SRC estimates
that, while some 15 000 incidents are reported, as many as 30 000 incidents remain un-
reported. Thirty EUROCONTROL States reported in 2009, one more than in 2008. No or
limited progress has been made in the remaining 8 States during the past 6 years.

4.8.2 Aggregated data on incidents remain provisional for up to two years due to the length of
investigation and late submission of final data by some States. Moreover, the lack of
consistency in reporting and assessing incidents across the EUROCONTROL States and
during successive years does not permit trends to be identified confidently.

4.8.3 Regulatory provisions concerning the publication of investigation reports for accidents
and serious incidents (Regulation (EU) No 996/2010, Articles 16.6 and 16.7 [Ref. 32])
would need (i) to be reinforced, (ii) to be applied to all EUROCONTROL States and (iii)
to be extended to all reported incidents. The ratio between open and closed reports should
be published by States annually and implementation of the respective recommendations
should be tracked.

4.8.4 There is an urgent need to accelerate the deployment of automatic safety data reporting
tools in Europe in order to improve the reporting culture and consequently the level of
reporting. Sufficient resources are needed to validate the data properly, analyse the results
and draw lessons. A single European database that meets data quality criteria is an
essential enabler for effective safety analysis.

4.8.5 NSAs need to be provided with the requisite resources to discharge fully their safety
oversight responsibilities. International safety audits, inspections and surveys of NSAs
and ANSPs should be rationalised.
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Chapter 5: Operational Air Transport Performance

KEY POINTS KEY DATA 2010

1. Air transport punctuality in 2010 was the worst | Flights with arrival delay >

24.2% +6.3% pt.
recorded since 2001 (24.2% of flights delayed more | 15 compared to schedule (%) ° o

than 15 minutes vs. schedule), although traffic was

Avg. del 11
below 2007 levels and traffic growth was modest. ve. delay (all cavses) per

o,
flight (min.) 14.8 +38.8%

2. ANS-related delays (+32.5%) and their share in air | Flights arriving more than 15 . .
transport  delays  (+7.3%  points) increased min. ahead of schedule (%) 7.8% | -24%pt.

significantly in 2010, primarily due to the unusual

amount of industrial actions. Relative share of ANS delays in primary air

transport departure delays (%)*

3. Weather-related delays (snow, freezing conditions)
were higher than usual during winter 2009 and in Total ANS-related delays | ~ 32.5% | +7.3% pt.
December 2010.

4. The ash cloud in April/May 2010 had a limited ANS en-route delays | ~ 19.1% | +8.6% pt.

impact on punctuality as the majority of the flights

were cancelled. ANS-related airport delays | ~ 13.4% | -1.3% pt.

5.1 Introduction

5.1.1 The analysis of operational air transport performance is divided into four complementary
chapters (Chapter 5 to 8), as outlined in the conceptual framework in Figure 5-1.

CHAPTER 5 i CHAPTER 6 |
Operational Air Transport E Network management |
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Figure 5-1: Framework for the analysis of operational air transport performance

5.1.2  Chapter 6 addresses the management of the European ATM network which has an
important role in coordinating activities and performance at local and regional level for
the benefit of the entire network.

22 Only primary delays were included. Reactionary delays were not considered.
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5.1.10

This chapter evaluates operational air transport performance (gate-to-gate) and underlying
delay drivers in order to provide an estimate of the ANS-related contribution towards
overall air transport performance.

The proportion of flights delayed by more than 15 minutes compared to airline schedule
(punctuality) is generally used as Key Performance Indicator (KPI) for air transport
performance and a relevant indicator from a passenger viewpoint.

However the inclusion of strategic time buffers in airline schedules to account for a
certain level of anticipated travel time variation in order to achieve a satisfactory
punctuality level makes a more detailed analysis for the evaluation of ANS performance
necessary.

From an airline scheduling point of view, the ”predictability” of operations months before
the day of operations influences the extent to which the use of available resources
(aircraft, crew, etc.) can be maximised. The lower the predictability of operations, the
more time buffer (and scheduled block times) is required to maintain a satisfactory level
of punctuality and hence the higher the ‘strategic’ costs to airspace users.

Environment Additional
emissions

A
Ad(ditional fuel
Additional time
N (2) Closer to

Optimum

Punctuality
(Schedule
EIEW)

Late
arrival

Nr. of observations

Variability " \ Travel

7 Time
’ - Variable time to
Predictability complete operation

Figure 5-2: Schedule delay, predictability and efficiency

Figure 5-2 illustrates the interrelation between punctuality (delay vs. airline schedule) as
reported by airlines, and the predictability and efficiency of actual operations.

“Predictability” measures the variation in travel times as experienced by the airspace
users. It consequently focuses on the variance (distribution widths) associated with the
individual phases of flight (see (1) in Figure 5-2). Reducing the variability of actual block
times can potentially reduce the amount of excess fuel that needs to be carried for each
flight in order to allow for uncertainties and improve the efficient use of aircraft and
crews. However, due to the unpredictability of weather and operational conditions of
airlines, airports and ANS, predictability is not easy to improve.

“Efficiency” generally relates to fuel efficiency or reductions in flight times of a given
flight and can be expressed in terms of fuel and/or time. The analysis of ANS
performance in Chapter 7 and 8 therefore compares actual travel times to “unimpeded” or
“idle” reference times (see (2) in Figure 5-2) rather than to airline schedules.

As illustrated in Figure 5-2, the efficiency of operations has also an environmental impact
through additional fuel burn and hence gaseous emissions. The environmental impact of
ANS is discussed in more detail in Chapter 9.
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5.1.11 The goal is to minimise overall direct (fuel, etc.) and strategic (schedule buffer, etc.) costs
whilst maximising the utilisation of available en-route and airport capacity.

INTERPRETATION OF OPERATIONAL PERFORMANCE

5.1.12 For the interpretation of the results of operational performance in the next chapters, the
following points should be borne in mind:

1)

2)

3)

4)

5.1.13

Due to the stochastic nature of air transport (winds, weather) and the level of
accuracy at which the system is operated today (time windows for airport slots, traffic
flow management), some delay may be unavoidable or even desirable to maximize
the use of scarce capacity. Hence, depending on local circumstances, not all “delay”
is to be seen as negative. However, the ANS system should provide an effective
queue while keeping fuel burn to a necessary minimum.

Some indicators measure the difference between the actual situation and an ideal (un-
congested or unachievable) situation where each aircraft would be alone in the system
and not be subject to any constraints without considering inevitable operational trade-
offs, environmental or political restrictions, or other performance affecting factors
such as weather conditions. This is for example the case for horizontal flight
efficiency (see Chapter 7) which compares actually flown distance to the great circle
distance. Other measures compare actual performance to an ideal that is based on a
statistical measure of flights in the system today (see additional times in the taxi-out
and ASMA phases in Chapter 8). More analysis is needed to better understand what is
and can be achievable in the future.

A clear-cut allocation between ANS and non-ANS-related causes is often difficult,
especially in the airport environment. While ANS is often not the root cause of the
problem (weather, etc.) the way the delay is managed and distributed along the
various phases of flight (i.e. distribution of delay between air and ground) has an
impact on airspace users (time and fuel), the utilisation of capacity (en-route and
airport), and the environment (emissions).

ANSP performance is also affected by airline operational trade-offs on each flight.
The operational measures do not attempt to capture airline goals on an individual
flight basis. Airspace user preferences to optimise their operations based on time and
costs can vary depending on their needs and requirements (fuel price, business model,
etc.).

The next section analyses the performance compared to published airline schedules which

is part of the quality of service expected by airline passengers (see also framework in
Figure 5-1).

5.2 Air Transport Punctuality

52.1 Figure 5-3 shows the share of flights delayed by Punctuality/ On time performance
more than 15 minutes compared to airline schedule The share of flights delayed by more than
between 2000 and 2010 in Europe. 15 minutes compared to airline schedule

is the most commonly used industry

52.2 European on-time performance  deteriorated standard.
continuously between 2003 and 2007. There are many factors contributing to

the on time performance of a flight.

523 There was a slight improvement in on-time Punctuality is the “end product” of

. L. complex interactions between airlines,
perforrnance in 2008. There was a significant airport operators, the CFMU and ANSPs,
improvement in 2009, however, it needs to be seen from the planning and scheduling phases
in the context of the unprecedented drop in traffic in up to the day of operation. Strong
2009 (—6.6% vs. 2008). network effects are expected in air

transport performance.
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5.2.4

5.2.5

5.2.6

Air transport punctuality in 2010
was the worst recorded since 2001
(24.2% of flights were delayed more
than 15 minutes vs. schedule)
although traffic was below 2007
levels and traffic growth was
modest.

The underlying drivers for the sharp
increase and the contribution of ANS
is analysed in more detail in Section
5.5 of this chapter.

Figure 5-3 shows also the share of
“early” flights arriving more than 15
minutes ahead of schedule. For
airports and ATC “early” flights are
relevant as they may have a similar
negative effect on capacity and
resources (i.e. TMA capacity,
handling resources, gate availability,
etc.) as delayed flights.
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Figure 5-3: On time performance in Europe

5.3 Evolution of scheduled block times

5.3.1

532

5.33

534

Punctuality can change as a result of
improved operations but also if more
strategic time buffers are included in
airline schedules.

Hence, Figure 5-4 is complementary
to Figure 5-3 and shows the evolution
of scheduled and actual block times
on Intra European flights between
2003 and 2010. Additionally, the
departure delay at origin and the
arrival delay at destination are shown.

The changes observed are relative to
the average for the entire period
(2003-2010) and enable the trends in
performance over time (DLTA
Metric®) to be visualised.

Airline scheduling

Airlines build their schedules for the next season on
airport slot allocation, crew activity limits, airport
connecting times, and by applying a quality of service
target to the distribution of previously observed block-to-
block times (usually by applying a percentile target to the
distribution of previously flown block times).

The level of “schedule padding” is subject to airline policy
and depends on the targeted level of on-time performance.
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Figure 5-4 shows that overall the scheduled (red line) and actual (blue line) block times
remained fairly stable between 2003 and 2010%**. The low level of variation in the actual
block times is partly due to the way air traffic is managed. In Europe, flights are usually
held at the gates with only comparatively few constraints once they have left the gate

23 The Difference from Long-Term Average (DLTA) metric is designed to measure relative change in time-based
performance (e.g. flight time) normalised by selected criteria (origin, destination, aircraft type, etc.) for which
sufficient data are available. The analysis compares actual performance for each flight of a given city pair with the
long term average (i.e. average between 2003 and 2009) for that city pair.

24 It should be noted that Figure 5-4 illustrates the performance at European level. The situation at airport level (taxi
time, airborne holdings) or city pair level can be different. See Chapter 8 for ANS performance at airports.
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[Ref. 33] (compare also Figure 5-5 in the next section).
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Figure 5-4: Evolution of scheduled block times in Europe (intra-European flights)

5.3.5 Aurrival delay (shown in grey) is clearly driven by departure delay at the origin airports
(brown line) and only to a small extent by variations in the actual block time (taxi, en-
route, airborne holdings). The drop in departure delay and actual block times in 2009
when traffic levels fell as a result of the economic crisis is noticeable.

5.3.6  In 2010, departure delays increased again significantly (ANS contribution is addressed in
the following sections) but also the actual flown block times (taxi times, flight efficiency,
terminal holdings, etc.). Scheduled block times decreased slightly in 2010 as they follow
the pattern of actual block times in the previous season.

5.4 Predictability of air transport operations

5.4.1 Figure 5-5 shows the variability on intra European flights* by flight phase. The band
between the 80th and 20th percentile® (grey bar) shows that very few flights depart
before their scheduled departure time but a considerable number of flights arrive before
their scheduled arrival time. The high share of early arrivals is consistent with the
observation made in Figure 5-3.

5.4.2 Although the gate-to-gate phase is affected by a multitude of variables including
congestion (queuing at threshold and airborne holdings in terminal area), aircraft
operators flight planning processes, wind and flow management measures applied by
ANS, the level of variability in the gate to gate phase is small*’ at system level and
relatively stable compared to the departure time variability (see Figure 5-5).

25  Only intra European flights were considered to avoid the considerable effects of wind on long haul flights.

26 In order to limit the impact from outliers, variability is measured as the difference between the 80th and the 20th
percentile for each flight phase. Flights scheduled less than 20 times per month are excluded.

27 Approximately 68% of the flights are within 1 standard deviation of the mean.
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Figure 5-5: Variability of flight phases on Intra European flights

It should however be noted that the level of variability in the taxi-out phase and the level
of airborne holdings in the terminal area can differ significantly between airports (see
Chapter 8 on ANS performance at airports).

The main driver of arrival time variability is clearly departure delay induced at the
various origin airports which is consistent with Figure 5-4 which shows a high correlation
between departure delays (orange line) and arrival delays (grey bars).

Departure-time variability, and hence arrival-time variability, increased between 2003 and
2006 but showed a strong improvement between 2007 and 2009, which reflects the
significant decrease in departure delay due to the reduction in air traffic starting in 2008.

Similar to on time performance in Figure 5-3, a significant increase in the level of
variability originating from departure delays can be observed for 2010. The contribution
of ANS toward the increase in departure delays (mainly ATFM delays) is evaluated in
more detail in Section 5.5 of this chapter.

The next section provides a more detailed analysis of the drivers of departure delays in
Europe and the contribution of ANS towards departure delays which were identified as
the main source of variability in the European air transport network (see Figure 5-5).

Drivers of departure delays

Central Office for Delay Analysis
CODA

In Europe, CODA collects data from
airlines each month. The data collection
started in 2002 and the reporting is
Voluntarilyzs.

Currently, the CODA coverage is
approximately 60-70% of scheduled
flights. The data reported include OOOI

The analysis in Figure 5-6 is based on airline data
reported voluntarily to the Central Office for Delay
Analysis (CODA). All delays reported refer to
delays compared to scheduled departure times.

In order to improve overall air transport
performance, a clear understanding of all causes of
departure delay is needed. However, as this report

28 Air carriers operating more than 35 000 flights within the geographical scope of Regulation EU No 691/2010 are
obliged to submit data as of 1 January 2011 (see also Chapter 2 of this report).
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5.5.3

554

555

focuses on ANS performance, a thorough analysis of data (Gate Out, Wheels Off, Wheels On,

the complex and interrelated non ANS-related pre-
departure processes is beyond its scope.

and Gate In), schedule information and
causes of delay, according to the TATA
delay coding system. The reported delays
refer to the scheduled departure times.

For a better understanding of ANS-related delays, the various delays reported to CODA
were grouped into the following main categories™:

Turn around related delays (non-ATFCM): are primary delays caused by airlines
(technical, boarding, etc.), airports (equipment, etc.) or other parties such as ground
handlers involved in the turn around process.

ANS-related delays: are primary delays resulting from an imbalance between demand
and available capacity. The analysis in Figure 5-6 distinguishes between en-route
(IATA codes 81, 82) and ANS-related delays at airports (IATA codes 83, 84°" 89).

Weather-related delays (non-ATFCM): This group contains delays due to
unfavourable weather conditions including delays due to snow removal or de-icing.
Weather-related delays handled by ANS are not included (see previous).

Reactionary delays are secondary delays caused by primary delays on earlier flight
legs which cannot be absorbed during the turn-around phase at the airport. Due to the
interconnected nature of the network, reactionary delay can propagate throughout the
network and therefore have a considerable knock-on effects on subsequent flights.

Departure delay drivers
(based on all causes of delay as from 1 min.)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

. . B Primary
2010 OReactionary
\

2006 13% 6% 70% ANS related

| ‘ ‘ ‘ (airports)
2007 14% 10% [E¥0) 70%

B ATFCM (en-route)

2008 | 16% o% 66%
i ‘ | | | Weather (non
ATFCM)
2000 | 16% o% 66%
B | | | Turn around related
delays (non-
2010 13.4% 11% 56% ATFCM):
I

Source: CODA; PRC Analysis

Figure 5-6: Drivers of departure delays [2007-2010]

Despite the large share of almost 50% of reactionary delay, there is presently only a
limited knowledge of how airline, airport and ATM management decisions affect the

propagation of reactionary delay throughout the air transport network.

Reactionary delay is driven by primary delays. By far the main share of primary delays is
related to turn around delays (airline, airport and other reasons) but there has been a
significant increase in the relative share of ANS-related delays in 2010.

29 The complete list of IATA delay codes is enclosed in theCODA - Public Reports at www.eurocontrol.int/coda.
Stakeholders are encouraged to contribute with complementary studies in their respective domains which will
result in positive effects for the entire air transport network.

30 Please note that ANS-related delays at airports also include weather related delays (IATA Code 84) which are
managed by ANS (ATFM regulations and reduced acceptance rates for safety reasons due to adverse weather).
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5.5.6

5.5.7

5.5.8

5.5.9

5.5.10

Sensitivity of the European air transport network to primary delays

Figure 5-7 shows the
(intra-European flights)

sensitivity of the air transport
network to primary delays by
relating reactionary delays to
primary delays.

For instance, a ratio of 0.8
means that every minute of
primary delay generates 0.8

ratio reactionary to primary delay
o
N

minutes of additional 0.0

reactionary delay, on average. S8la|glgld|g|é|lz|g 82
» o o o o o o o o o o o
— NN | N TN TNITNITN NN TNTN

With the exception of 2009 AEA data CODA data

when there was a drop in

Primary delay includes local turnaround delays and en-route and airport ATFM delays

traffic, the ratio shows a L .
continuous  increase since Figure 5-7: Sensitivity of the air transport network to
2003. primary delays

Reasons for changes in the sensitivity to primary delays are multi-faceted (changes in
primary delay parameters, utilisation level of resources, schedule padding, airline
strategies, airport CDM, etc.). Broadly, two elements determine the magnitude of delay
propagation:

1) the primary delay parameters (i.e. time of the day, length of the delay, etc.) and,

2) the ability of the air transport system to absorb primary delay (i.e. aircraft and crew
utilisation including scheduled block times and turnaround times, airline business
model, contingency procedures, turn around efficiency at airports, effectiveness of
airport CDM processes, etc.).

Reactionary delays are by definition a network issue and a better understanding of the
contribution of airports, airlines and ANS towards those network effects and possible
measured to mitigate those effects would be desirable, particularly with a view to the
network manager that will be established under the SES II initiative. However such a
study is complex as it requires linking the individual legs of aircraft (i.e. linking gate-to-
gate and turn around phases of aircraft) at European scale.

ANS CONTRIBUTION TOWARDS PRIMARY DELAYS

5.5.11

5.5.12

5.5.13

ANS-related delays (including weather related delays handled by ANS) increased by
approximately +7.3% points compared to the previous year and accounted for some
32.5% of all primary departure delays in 2010.

Complementary to Figure 5-6, a more detailed monthly breakdown of ANS-related
primary delays is shown in Figure 5-8. While the largest share of departure delays still
originates from areas not handled by ANS (i.e. turn-around, etc.), there has been a
dramatic increase of the relative share of ANS-related delays in 2010.

Figure 5-8 shows a monthly breakdown of the ANS-related delay groups compared to the
other primary delay between 2007 and 2010. There are some interesting points to note
from Figure 5-8:

e Seasonal patterns with an increase of en-route ATFM delays in summer when traffic
levels are high are clearly visible;

e There was a significant increase in en-route ATFM delays in 2010, primarily due to
industrial actions, despite traffic still below 2007 levels;

e  While there was a notable drop in traffic due to the ash cloud in April/May 2010, the
impact was more in terms of cancellations (see also Chapter 3) than in terms of delay;
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e The significant increase in non ANS-related delay (red line) and ANS-related airport
delays (orange) during winter 2009 and in December 2010 is mainly due to unusually
severe weather conditions and associated effects on performance.

ANS related
airport (ATFCM
airport [83] +
weather [84])

ANS dep. airport
(IATA code 89)

Not handled by
ANS

delay per flight (min.)
N w H (4] (] ~ -] [{e]

=—&—En-route ATFCM
[codes 81,82]

-
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2 Traffic index
'51 10 (Jan. 2007 = 100)
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Source: Coda; PRC

Figure 5-8: ANS-related primary delays between 2007 and 2010

5.5.14 The system wide on-time performance is the result of contrasted situations among
airports. While a detailed analysis of ANS-related performance at the top 30 European
airports is provided in Chapter 8, Figure 5-9 illustrates overall air transport performance
at the top 10 airports in 2010 showing:

e departure punctuality on inbound flights including underlying delay drivers (i.e.
delays were experienced at the various origin airports);

e arrival punctuality on inbound flights; and,

e departure punctuality on outbound flights including departure delay drivers (i.e.
delays experienced at the analysed airport).

5.5.15 At some airports there is a notable difference between departure and arrival punctuality
on the inbound flow which is the result of time variations in the gate-to-gate phase (i.e.
taxi out, en-route, airborne holding, and taxi-in).

5.5.16 The difference between the arrival punctuality (inbound) and the departure punctuality on
outbound flights is mainly affected by local turn-around performance but also by ANS
constraints which require aircraft to wait at the gate at origin airports.
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Figure 5-9: Air transport performance at European airports
5.5.17

5.5.18

5.5.19

5.5.20

5.5.21

Complementary to the analysis of ANS-related delays reported by airlines to CODA, the
analysis in Figure 5-10 shows a breakdown of ATFM delays’' measured by the CFMU.

While ATFM delays correspond only to a portion of
the total delay perceived by the passengers (see
ANS-related delays in Figure 5-6), they can be
accurately and consistently measured across the
European network, because they are centrally
managed by the CFMU. The ATFM delays
calculated by the CFMU will also be used for ANS
performance measurement  within the SES
performance scheme.

ATFM delays can be due to capacity constraints
where ANS is the root cause (i.e. capacity, staffing,
ATC equipment, etc.) but also due to other
constraints (i.e. weather problems, military training,
etc.) where the situation was handled by ANS. For
analysis purposes the delay reasons are usually
reorganised in larger ATFM delay groups.

ATEM delays
In Europe, when traffic demand is
anticipated to exceed the available
capacity in en-route centres or at
airports, Air Traffic Control (ATC) units
may call for an Air Traffic Flow
Management (ATFM) regulation

Aircraft expected to arrive during a
period of congestion are held upstream
at the departure airport by the CFMU
until the downstream en-route or airport
capacity constraint is cleared.

The delays are calculated with reference
to the times in the last submitted flight
plan and the reason for the regulation is
indicated by the responsible Flow
Management Position (FMP). The delay
is attributed to the most constraining
ATC unit.

En-route and airport ATFM delays were almost evenly split between 2003 and 2006 but
the en-route related share has been growing, particularly in 2010.

There was a sharp increase in en-route ATFM delays in 2010 but only a small increase in
airport ATFM delays, which is consistent with the findings in Figure 5-6 and Figure 5-8.

31

CODA relate to the published scheduled departure time.

Note that the ATFM delays reported by the CFMU relate to the flight plan while the delays reported by airlines to
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Figure 5-10: Distribution of average daily ATFM delays by cause of delay

5.5.22 En-route delays are driven almost entirely by ATC capacity and staffing related

5.5.23

constraints (see right side of Figure 5-10). En-route ATFM delays are analysed in more
detail in Chapter 7 ANS performance en-route.

While the majority of en-route ATFM delays are under the direct control of ANS, the
situation is more complex in the airport environment where weather delays managed by
ANS play a much larger role. Airport ATFM delays are analysed in more detail in
Chapter 8 ANS performance at airports.

5.6 Conclusions

5.6.1

5.6.2

5.6.3

5.6.4

Air transport punctuality in 2010 was the worst recorded since 2001 (24.2% of flights
delayed more than 15 minutes vs. schedule) although traffic was below 2007 levels and
traffic growth was modest.

The main causes of this poor performance are as follows:

e ANS-related delays (+32.5%) and their share in air transport delays (+7.3% points)
increased significantly in 2010, primarily due to industrial actions; and,

e weather-related delays (snow, freezing conditions) were higher than usual during
winter 2009 and in December 2010.

The volcanic ash cloud in April/May 2010 had a limited impact on punctuality, as the
majority of the flights were cancelled.

Departure delays remained the principal drivers of arrival punctuality and predictability,
with relatively small flight time variations in the gate-to-gate phase.
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Chapter 6: Network Management

KEY POINTS KEY DATA 2010

1. The creation of the Central Flow Management Unit
(CFMU) in 1994 was a major step forward towards
improved air transport network performance, as far as
ATFM is concerned.

2. In the current ATM organisation, EUROCONTROL

already performs a number of essential operational | ATEM over-deliveries

support functions for the European ATM network. (% regulated hrs. with actual| 9.3% | -2.6%pt.
demand/ capacity >110%

ATFM slot adherence
(% of take offs outside the| 15% | -1.9%pt.
allocated ATFM window)

3. The evolution towards the more comprehensive
Network functions defined in SES II legislation, and
their application in the full EUROCONTROL area, | Avoidable ATFM regulations
are crucial for improved network performance, and (% of delays due to regulations | 11.1% | +3.3%pt.
should be effectively supported by all stakeholders. | with no excess demand)

6.1 Introduction

6.1.1 Network Management is seen as a fundamental enabler for the safe and efficient provision
of services in the European ATM network as it is considered to play a vital role in the
coordination with stakeholders, for the optimisation of the European ANS and further
integration of airports into the ATM network.

6.1.2 Network Management should be established for the benefit of all States in the European
ATM network, EU and EUROCONTROL Member States, and offered to all States
exchanging significant flows of traffic with the European ATN network.

6.1.3 In the current ATM organisation, the essential function of managing the air traffic flows
and co-ordinating the network design is already performed centrally by
EUROCONTROL in close co-operation with the ANSPs. The need for such a function
has been once more highlighted during the volcanic ash crisis in April/May 2010.
EUROCONTROL is also involved in the management of frequencies, in support to
ICAO.

6.1.4 This chapter addresses the management and performance of the European ATM network
today and illustrates how the development of a formal Network function®” through EU
legislation - a key component of SES II (see Chapter 2), is expected to further enhance
performance for the benefit of the entire European ATM network.

6.2 Managing today’s ATM network

6.2.1 With thousands of airspace users, hundreds of airports and more than 250 ANSPs in the
European air transport network, the risk of operational and environmental inefficiencies
(e.g. delays, route extension) would be high in the absence of a central Network function.

6.2.2  As illustrated in Figure 6-1, network management takes a central position in the European
ATM system. It has a supportive role and contributes in a collaborative partnership with
stakeholders, towards the achievement of wider performance improvements.

32 The Network function to be established in the context of the SES initiative only applies to EUROCONTROL
States which are subject to the relevant EC regulations.
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6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

The network management role is
comparable to the role of a “supply chain
manager” which optimises — in close co-
operation with stakeholders - the
operational performance for the benefit of
the entire network.

This requires a continuous evaluation of
user needs and expectations and
facilitates, in a collaborative partnership,
all elements and contributions required to
match capacity and demand being
delivered by the stakeholders at the right
time and place, in the appropriate
quantity and quality, at an acceptable cost
and without impairing safety.

In the current ATM organisation,
EUROCONTROL already performs a
number of essential network functions. In
order to ensure optimal management of
the entire European ATM network, it will
be important to maximise synergies
between EUROCONTROL activities and
the Network functions established under
the Single European Sky.

The evolution of the current ATFM and
Network Design functions of
EUROCONTROL towards the Network
functions of SES II is crucial for the
future, and should be effectively
supported by all stakeholders.

Airspace :
Network
management

1

ANSPs

Figure 6-1: Central role of network
management

Network management in SES

The legal basis for the Network functions is provided
in Article 6 of the revised airspace regulation [Ref. 10].

Designated by the EC (Art. 6.2), an impartial and
competent body responsible for the optimum use of
airspace including the design of the European route
network and coordination of scarce resources within
aviation frequency bands used by general air traffic, in
particular radio frequencies and radar transponder
codes.

Designated by the States (Art. 6.6), an impartial and

competent body responsible for Air Traffic Flow

Management (ATFM).

The Commission may add to the list of Network

functions after consultation of stakeholders.

In this context, two implementing rules (IR) are of

particular relevance:

(i) Commission Regulation (EU) No 255/2010 laying
down the common rules on air traffic flow
management and

(i) the IR laying down the detailed rules for the
implementation of the Network functions, which
was agreed by the SSC on 15 February 2011.

In order to adapt to the changing business environment and to provide a separation
between service provision and regulation, two new Directorates were established within

the EUROCONTROL organisation:

o The Directorate Single European Sky serves as the focus for regulatory support
activities to the European Commission and EASA, alongside the continuing work in
support of all EUROCONTROL Member States.

e The Directorate Network Management contains activities which provide services to
ANSPs, airspace users and airports or which support the service provision activities

of the industry at pan-European level.

As it is building on and reinforcing its existing activities, it is expected that
EUROCONTROL will accept to be entrusted with the SES Network functions. These
functions include a number of strategic (initiate the right things: 5-10 years), planning (do
the things right: <5 years) and tactical tasks. Broadly they can be divided into four

different groups:

¢ Improvement and optimisation of the European Network;

e (Coordination of Scarce Resources;

e Air Traffic Flow Management, slot coordination and allocation; and,

e Assist in the planning, coordination and deployment of technologies:
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6.2.9 Figure 6-2 provides an overview of tasks given entrusted to the Network under the SES
and relates them to current EUROCONTROL activities.

European Network design

Tasks entrusted to the Network functions
under the SES

Develop, in collaboration with States, an improvement plan
for the European Network (independent of national
boundaries, but taking MIL requirements into account);
Ensure that national/FAB airspace design solutions are
consistent with European network efficiency requirements to
optimise user trajectories;

Establish a medium and long term capacity plan based on the
best possible forecast and identify bottlenecks in the network;
Ensure, in a collaborative partnership with ANSPs, that
capacity plans match the forecasts, and that capacity delivery
is adapted to match actual demand;

Identify and mitigate safety hotspots and conduct analyses of
the safety implications of proposed network improvements.

Current
EUROCONTROL activities

e Provision of STATFOR traffic

forecasts;

e Capacity enhancement function

(CEF): promoting cohesive,
timely, capacity planning and
provision, in close co-operation
with stakeholders, at European
ATM network and local level;

e Improvement of European
route network design
(coordination of ARN on
behalf of ICAO) and

implementation of the DMEAN
Framework Programme (FP).

Coordination of
scarce resources

Coordination of scarce resources, such as radio frequencies
and transponder codes, through a centralised inventory of
these resources, with a view to optimising their use and
satisfying operational requirements;

e Centralised SSR

e Frequency management on

behalf of ICAO;

Code
Assignment and Management
System.

Air traffic flow management

Allocate ATFM slots as a function of the “required time of
arrival” to improve predictability of operations;

In close cooperation with national FMPs and FABs, manage
ATFCM for Europe, adjust and organise the flows of traffic,
manage events and crisis in ATM;

Reduce constraining procedures and airspace restrictions to a
necessary minimum;

e Manage special events and crises on behalf of stakeholders;
e Better integration of the airport dimension (A-CDM) in the

capacity planning and management process to increase
overall efficiency and to share dynamic traffic information
with the network;

Provide support to ensure consistency between ATFM and
airport slots.

e Central Flow Management Unit

(CFMU);

e Airport Operations Programme

(AOP): assisting stakeholders
in airport airside capacity
analysis and enhancement;
Airport Collaborative Decision
Making (A-CDM); Surface
movement optimisation and
runway safety.

Deployment of
technologies

Materialize the potential added value from SESAR
developments through synchronised deployment.

Support and coordination of operational/technical
deployments of ATM/CNS improvement enablers (Network
technical enablers).

Coordination of deployment of
major European projects, such
as RVSM, TCAS, 8.33, EAD,
PENS, etc.

Figure 6-2: SES Network functions and current EUROCONTROL activities

6.2.10 The SES performance scheme provides for the “periodic review, monitoring and
benchmarking of ANS and network functions (Art 11.1¢)”. However, no binding targets
on Network functions performance are to be set for the first reference period.

6.2.11 Although the EC regulation does not apply to all EUROCONTROL Member States, such
a performance based approach will benefit the entire European ATM network. The
following section briefly addresses the current assessment of Network Management
performance.

PRR 2010

53

Chapter 6: Network Management




6.3 Network Management performance assessment

6.3.1 The Network Manager’s (NM) performance would need to be assessed on its ability to
perform the role of the supply chain manager for the European ATM network (i.e. its
ability to coordinate individual deliveries of all stakeholders timely; to match capacity
with demand whilst increasing safety and flight efficiency; and reducing costs).

6.3.2 However, the main issue to be overcome in this context is the accountability of the NM in
its various entrusted tasks which are to a large extent based on collaboration and
partnership making a clear assignment of accountabilities difficult (i.e. airspace remains
subject to national sovereignty).

6.3.3  Establishing a performance scheme for the NM should not impair the provision of NM
support to non-EU and non-EUROCONTROL States.

6.3.4 While the Network functions are expected to play an important role in the achievement of
the EU-wide operational performance targets (i.e. flight efficiency™, capacity™, etc.), the
delivery of performance rests ultimately with the individual stakeholders (FABs, ANSPs,
airports, aircraft operators, military organisation).

6.3.5 In the same way, the NM supports stakeholders (ANSPs, airspace users, airports) to help
them achieve the national/FAB targets. The Network function’s success will depend to a
large extent on the cooperation and support of the same stakeholders.

6.3.6 For the aforementioned reasons, the definition of a clear set of indicators measuring
European the NM performance is complex. Suitable indicators need to be developed and
tested to gain visibility and experience on these matters, before an adequate performance
framework is designed, including high level KPIs to be used to set performance targets
for and monitor the performance of the NM performance from 2015 onwards.

CURRENT EUROPEAN AIR TRAFFIC FLOW MANAGEMENT PERFORMANCE MONITORING

6.3.7 This section illustrates three indicators that are presently in use for the evaluation of
European ATFM performance coordinated by the CFMU today. ATFM measures are put
in place to protect en-route sectors or airports from receiving more traffic than the air
traffic controllers can safely handle (declared ATC capacity).

6.3.8 Accurate flight plan information and flight plan adherence are essential for the
functioning of the air transport network. Changes which are not communicated properly
result in inaccurate traffic predictions en-route and for the destination airport, which in
turn may lead to an under-utilisation of capacity, or excessive workload for controllers,
which can be a safety issue.

6.3.9 The following three indicators are used for ATFM performance assessment
an overall assessment of ATFM  geoyjation (EC) No 255/2010 [Ref. 34] of 25 March
performance: 2010 laying down common rules on air traffic flow
e ATFM slot adherence; management aims at optimising the available
L. capacity of the European air traffic management
e ATFM over-deliveries; and, network (EATMN) and enhance air traffic flow
e Avoidable ATFM regulations. management (ATFM) processes by establishing

requirements for ATFM.
It requires, inter alia, the central unit for ATFM to

33 In the absence of mandatory local environment targets in RP1, the Network functions are expected to play a key
role to ensure that the EU-wide target for environment is achieved.

34 The reference values for the assessment of national/FAB targets were provided by the capacity planning process of
EUROCONTROL in accordance with the performance scheme implementing rule.
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produce annual reports indicating the quality of the

6.3.10 Additionally, ATFM delays and underlying ATFM in the airspace of the Regulation including

6.3.11

causes are analysed in more detail in causes of ATFM measures, impact of measures and
Chapters 7 and 8. adherence to ATFM measures.

Figure 6-3 shows European ATFM slot adherence between 2003 and 2010. While a
continuous improvement is notable, there is still scope for improvement. In 2010, 15% of
ATFM regulated flights departed outside the allocated ATFM window (-1.9% pt. vs.
2009). The ATFM slot adherence at airport level is addressed in more detail in Chapter 8.

% of take-offs outside the allocated ATFM slot adherence
25.0% ATFM window ATFM slot adherence measures the share of take-
22 59% offs outside the allocated ATFM window.
. 0
20.0% An ATFM slot tolerance window (-5min +10 min) is
o available to ATC to organise the departure
17.5% + sequencing.
15.0% - . . ..
ATC at the respective departure airport has a joint
12.5% - responsibility with aircraft operators to make sure
10.0% S S N S that the aircraft depart within the allocated ATFM
M S BV © N~ © D O window in order to avoid over-deliveries.
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source: EUROCONTROL/ CFMU

Figure 6-3: ATFM slot adherence

6.3.12 Of similar importance for the network is the adherence to filed flight plans (FPL), and

initiatives to better monitor and improve flight plan adherence should be further
encouraged.

6.3.13 Initial outcomes of the Flight Level Adherence Days Trial held, initiated, and coordinated

by EUROCONTROL (DMEAN FP) on 30 September - 1 October 2010, as part of the
Flight Plan and ATFCM Adherence Campaign, are encouraging and suggest positive
effects for the CFMU forecast of tactical traffic as well as significant potential for
capacity improvements as a result of the higher level of adherence to plan [Ref. 35].

% regulated hours with actual demand/ Over-deliveries

capacity >110% (excess demand) Over-deliveries occur when more aircraft than
15% :

planned enter a protected sector exceeding the

13% - regulated capacity by more than 10%. The share of

regulated hours with over-deliveries should be
1% - reduced as much as possible to improve confidence
9% | in the system (some ATS providers reserve up to

10% to account for possible over-deliveries) and to
7% protect controllers from excessive workload. Over-
deliveries can have various reasons including:

5% . o
° o < o © ~ ® o o e deviation from the initially requested FL;
S © © & © © & — . o
L eS8 8 8 8 8 8] e deviation from the initially requested route;
source: EUROCONTROL/ CFMU o departing at times different from flight plan or the
allocated ATFM slot; and,
Figure 6-4: ATFM over-deliveries e deviation from the ground speed initially planned.

6.3.14 Figure 6-4 shows the share of ATFM over-deliveries between 2003 and 2010. With the

exception of 2004 and 2007, over-deliveries showed an increasing trend. 2010 showed a
substantial reduction to 9.3%, which is a notable positive development.

6.3.15 Figure 6-5 shows the share of ATFM delay due to “avoidable” regulations between 2003

and 2010. In 2010 the share of ATFM regulations considered to be avoidable increased
considerably. Approximately 11% of the ATFM delay was considered to be avoidable
because there was no excess of demand. It reflects the fact that ANSPs tend to publish
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6.4
6.4.1

6.4.2

6.4.3

6.4.4

6.4.5

“defensive” regulations in order to cope with potential over-deliveries due to non-
adherence to slots and flight plans.

Excess use of ATFM
regulations

% of ATFM delays due to avoidable
regulations (no excess demand)

12% The use of ATFM regulations is
10% avoidable when there is no excess of
demand.
8% -

However, the decision to call for an
6% - ATFM regulation depends on the
4% | level of information available at the
° time when the decision needs to be
2% A taken (i.e. at least two hours before
0% the anticipated capacity shortfall to
oot ot be effective).
Hence the accuracy of the traffic and
MET forecast two or more hours
source: EUROCONTROL/ CFMU before the actual event is crucial for
the decision making process and
should be improved as much as
possible.

2003
2004
2005
2006
2007
2008
2009
2010

Figure 6-5: Avoidable ATFM regulations

Conclusions

EUROCONTROL already performs essential operational support functions for the
European ATM network, which are expected to be reinforced by the “ATM Network
functions” being established under the SES.

The Network functions are expected to play an important role in the achievement of
operational EU-wide performance targets (i.e. ENV/flight efficiency, Capacity), together
with co-ordinated actions of individual stakeholders (FABs, ANSPs, airports, aircraft
operators, military organisations).

The Network functions are also expected to give advance warning on changes in traffic
trends and in working with ANSPs to ensure that capacity plans and delivery are adapted
to match actual demand.

The PRC plans to extend the review and monitoring of the Network functions
performance specified under the SES to the entire European ATM network.

In view of the complex links between the Network function, ANSPs, airports and users’
performance on the overall network performance, suitable Network Management
performance indicators need to be developed and tested before any target can be set for
the second reference period (RP2: 2015-2019).
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Chapter 7: Operational En-route ANS Performance

KEY DATA 2010 |

1. Despite only a moderate traffic growth of 0.8% in 2010, goltal eg—;glu;e ATFM 194M | +119%
en-route ATFM delay more than doubled from 1.2 to 2.8 cays :
minutes per flight in summer 2010 which is the highest Summer en-route ATFM 28 | +134%
level since 2001, and almost three times higher than the | delay per flight (min.)
agreed PC summer delay target. Average en-route ATFM
delay per flight (min.) 20 | +17%
2. The impact of the ash cloud in April/May was small in — IS —
terms of delays because flights were cancelled instead of | Flights deiayed >15min. | 590, | 12.6% pt.
delayed. en-route (%)
. . . h f i
3. The high delay increase in France (35.4% of total en- ftaafl‘;ien; rziiifilge?;i 61.5% | -21.5% pt.
route delay) and Spain (17.1%) was to a large extent " :
related to tensions between ATC staff and management. | AVE- additional km/flight | 49.1 | +1.6km
The high delay in Germany (19.2%) was related to the | Avg. horizontal en-route 5.5
implementation of the VAFORIT system. extension (+TMA interface) =70
4. The South-East axis (Austria, Croatia, Greece and | Direct en-route extension | 3.8% |+ 0.1% pt.
Cyprus) remains of major concern and the situation is
further exacerbated by high traffic growth in some of the
areas. En-route design| 3.8% | - 0.1% pt.
5. Despite further en-route design related improvements, the
horizontal en-route extension increased in 2010 which Route utilisation | 0.7% |+ 0.1% pt.
was due to a degradation in route utilisation (ash cloud
and strikes) and less direct routeings being provided by )
ATC on a tactical basis. AlCveniing | <000 | L Vi

7.1
7.1.1

Infroduction

The analysis by phase of flight (en-route, TMA & airport) enables accountabilities and
trade-offs to be viewed more clearly. Hence, building on the framework outlined in
Chapter 5, this chapter analyses the operational performance of en-route ANS (ATFM
delays, flight efficiency, access to and use of airspace). Chapter 8 analyses ANS
operational performance in the TMA and at airports.

The environmental impact of flight efficiency, and trade offs between the different flight
phases, are addressed in the Environmental assessment in Chapter 9. The economic
impact of, and trade offs between, en-route capacity (route charges), ATFM delays and
en-route flight efficiency are addressed in Chapter 11.

7.2 En-route ATFM delays

7.2.1 This section reviews Air Traffic Flow Management (ATFM) delays originating from en-

route capacity restrictions.

EUROPEAN ATFM EN-ROUTE DELAY TARGET

7.2.2  The European target for en-route ATFM delay is one minute per flight until 2010 (PC,
2007). This target refers to the summer period (May to October), all delay causes
included (capacity, weather, etc.).

7.2.3 It is important to note that the EU-wide capacity target within the SES II performance
scheme (see Chapter 2) will apply to the 27 EU States, Norway and Switzerland from the
first reference period (RP1 2012 - 2014) onwards.

7.2.4 Different from the current PC en-route ATFM delay target in summer, the Capacity target

within the SES performance scheme relates to the full year.
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7.2.5

7.2.6

7.2.7

7.2.8

7.2.9

7.2.10

7.2.11

7.2.12

Acknowledging the importance of consistency between SES and EUROCONTROL
performance targets, the PC in December 2010 agreed in principle to the adoption of pan-
European targets valid until 2014. The PRC is developing proposals for targets which
were submitted to the 35" Session of the Provisional Council (May 2011).

Figure 7-1 shows the actual performance compared to the PC summer en-route ATFM
delay target between 1997 and 2010.

Summer ATFM en-route delay target (May-Oct.)

6
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<
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Figure 7-1: Summer ATFM en-route delay target

The level of en-route ATFM delay more than doubled from 1.2 to 2.8 minutes per flight
which is almost three times higher than the agreed PC en-route summer target and the
highest level of delay since 2001.

Although traffic growth in summer 2010 was +3.1% compared to 2009, the severe
degradation of performance in summer 2010 needs to be seen in the context of an overall
traffic level which was still below 2007 levels. The underlying reasons for the severe
degradation in summer 2010 were manifold and are explored in more detail in a later
section of the chapter.

Complementary to Figure 7-1, the evolution of effective capacity’® and air traffic demand
in each summer between 1990 and 2010 for the area coordinated by the CFMU is shown
in Figure 7-2.

As can be seen in Figure 7-2, the degradation of performance in 2010 is the result of two
opposite trends. While there was traffic growth of +3.1% in summer 2010, there was a
clear drop in the deployment of capacity which resulted in a strong increase in en-route
ATFM delay per flight in summer 2010 (+134% vs. 2009).

It is important to note that traffic and capacity levels are still below 2007 levels where
delays were lower, which confirms that the level of en-route delays is not an issue of

feasibility but of timely deployment of capacity.

In most cases where capacity was not deployed, the main reasons were related to staff

35 The effective capacity is defined as the traffic which can be handled, given an average ATFM en-route delay of 1
minute per flight in summer (cf. PRR 5 (2001), Annex 6).

PRR 2010 58 Chapter 7: En-route ANS performance



7.2.13

7.2.14

7.2.15

availability, social tensions and strike (which is not a genuine capacity issue), less than
optimum sector opening schemes, staff utilisation and adaptation of sector opening
schemes to demand. Furthermore, capacity was temporarily reduced due to the
implementation of new ATC systems and subsequent training needs (i.e. VAFORIT).

Figure 7-2 clearly underlines the importance of forward looking capacity planning which
results in the deployment of sufficient capacity at the right time.

Due to the non-linear relationship between capacity and delay, very high levels of ATFM
delay can be observed in periods where the deployment of additional capacity lagged

behind demand. The resulting capacity gaps are difficult to close in times with a high
continuous traffic growth.
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Figure 7-2: Matching effective capacity and air traffic demand

Notwithstanding the uncertainties associated with the recovery from an unprecedented
economic downturn, it is important to keep a forward looking and proactive approach to
capacity planning in order to close existing capacity gaps and to accommodate future
traffic growth, as capacity enhancement initiatives have a certain lead time to take effect.
Capacity planning and ACCs envisaging the implementation of new ATM systems are
addressed in more detail further on in this chapter.

EUROPEAN ATFM EN-ROUTE PERFORMANCE

7.2.16

7.2.17

7.2.18

Figure 7-3 shows the evolution of en-route ATFM delays in Europe between 2003 and
2010. ATFM delays can be due to capacity constraints where ANS is the root cause (i.e.
capacity, staffing, ATC equipment, etc.) but also due to other constraints (i.e. weather
problems, military training, etc.) where the situation was handled by ANS. For analysis
purposes, the delay reasons are usually reorganised in larger ATFM delay groups.

Different from the indicator shown in Figure 7-1, which only relates to summer
performance, the average en-route delay per flight shown on the right side of Figure 7-3
relates to the full year. The indicator is consistent with the indicator which will be used

for capacity target setting within the SES II performance scheme as of January 2012 (see
Chapter 2).

As already observed for the summer period, ATFM en-route delays have increased
severely in Europe in 2010. The situation was particularly critical in July 2010 which not
only showed by far the highest level of en-route ATFM delay in 2010 (4.5 minutes per
flight) but also the highest monthly level over the past 10 years.
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7.2.19

7.2.20

7.2.21

7.2.22
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Figure 7-3: Evolution of en-route ATFM delays [2006-2010]

Accordingly, the number flights affected by ATFM en-route regulations increased. In
2010, 8.8% of flights were en-route ATFM delayed (+3.7% points vs. 2009) of which
5.2% were delayed by more than 15 minutes (+2.6% points vs. 2009).

As illustrated in Figure 7-3, the year 2010 was specific in many respects and the
following points can be noted from Figure 7-3:

e While traffic is still below 2007 levels, en-route ATFM delay due to ATC Capacity
[C] and Staffing [S] almost doubled compared to 2009 and remains the main driver of
en-route ATFM delay in 2010 (61.5%).

e Other ATC-related delays [ILR,T] increased to the highest level ever mainly due to
significant industrial tensions in France and Spain and accounted for 19% of all en-
route ATFM delays (up from 4% in 2009).

e  While the dip in traffic due to the ash cloud is clearly visible in April, the impact in
terms of en-route ATFM delay was small because flights were cancelled instead of
delayed.

o Finally there was a notable increase of “Other” ATFM en-route delays in 2010 which
was mainly related to the implementation of new operational systems.

In this context it is important to recall that the observed high level of en-route ATFM
delay™ is only one symptom of ATC industrial tensions. Depending on how the situation
is handled, ATC industrial actions impacts:

) on ATFM delay levels when flights are delayed;

(i1) flight efficiency when aircraft operator circumnavigate affected airspace (see also
Section 7.3 of this chapter), and

(ii1) the number of cancellations when the flights cannot be operated (see Chapter 3).

Overall, the severe degradation of the European network performance in 2010 was mainly
driven by unpredictable events (industrial actions, ash cloud) which could not be foreseen
in the strategic/ pre-tactical phase of the capacity planning process.

36 Please note that ATC industrial action has also a negative impact on capacity related ATFM delays.
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7.2.23 The unpredicted drop in deployed capacity in 2010 and resulting negative effects on

7.2.24

delays, flight efficiency (see also Section 7.5.1 of this chapter) and the number of
cancellations was, by and large, not a structural capacity issue, but a social issue with
subsequent staffing difficulties, due to social tensions and industrial actions.

The next section evaluates en-route ATFM performance at local level in order to provide
a better understanding of the underlying drivers of the severe degradation of network
performance in 2010.

LOCAL ATFM EN-ROUTE PERFORMANCE

7.2.25 The majority of en-route ATFM delays are concentrated in only a comparatively small
number of ACCs which negatively affects the entire European network. 90% of the
ATFM en-route delay was generated by only 17 ACCs (of a total of 67 ACCs) which
controlled 37% of total flight hours in Europe.

7.2.26 Despite the severe increase of en-route ATFM delay in 2010, the vast majority of ATC
units including the ACCs in the UK, Italy, Czech Republic and Portugal, to name a few,
continued the improvements made in previous years or maintained a constant good level
of performance in 2010.

. . .. Applicability of

7.2.27 In order to identify constraining ACCs, the ”

. . European wide target at local level
following section evaluates the performance at . i fioht level
ACC level in line with the capacity objective “ the European target is set on a per flight level,

in the ATM 2000+ Strat Ref. 26 it is important to point out that the one minute

set out In the rategy [Ref. 26] ATFM summer delay target per flight is a
(13 s 3 M .

to provide sufficient capacity t0  European system level target which cannot be

accommodate demand in typical busy hour directly applied to individual ACCs performance.

periods  without  imposing  significant KICEWOPS’ g ﬂlght CROEES @l ac‘l’zT‘?ge tlhre‘i

. . . t t addit
operational, economic or environmental S and, as e Measure 15 ot addrive, focd

; .. . delay levels have to be consequently below the
penalties under normal conditions. system wide target.

7.2.28 While capacity constraints can occur from time to time, ACCs should not generate high
delays on a regular basis. Figure 7-4 shows the delay performance in terms of the number
of days with significant en-route ATFM delays (>1 minute per flight). Thresholds are set
at 30 days (congested) and 100 days (highly congested).
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Figure 7-4: Most en-route ATFM constraining ACCs

7.2.29 The number of ACCs with more than 30 days with an average en-route delay larger than
1 minute per flight increased from 10 to 17 in 2010. The number of ACCs with more than
100 days with ATFM en-route delay > 1 minute tripled from 3 to 9 in 2010.
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7.2.30 A number ACCs have been continuously in the list of most en-route ATFM delay
generating ACCs for a number of years (Nicosia, Vienna, Warsaw, Madrid, Zurich,
Zagreb) but there are also some new additions in 2010, most notably the French and
Spanish ACCs. Figure 7-5 shows the geographical distribution of the 17 most en-route
ATFM constraining ACCs in 2009 and 2010.
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Figure 7-5: Geographical distribution of most delay-generating ACCs

7.2.31 In addition to the south-east axis (Austria, Croatia, Greece and Cyprus) which remains an
area of major concern in the European network, (16.7% of total en-route ATFM delays),
there was a high level of delay in Spain (17.1%) and in France (35.4%), which comes
after a long period of good performance in France.
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Figure 7-6: ATFM en-route delay drivers (most constraining ACCs) [2010]

7.2.32 Figure 7-6 provides an indication of the underlying en-route ATFM delay causes as
reported by the flow managers. The indicator in Figure 7-6 is consistent with the EU-wide
capacity KPI of the SES II performance scheme which is expressed in terms of en-route
ATFM delay per flight for the full year (all delay causes included). In order to provide an
indication of the traffic level, the number of controlled IFR flights is plotted as a blue
line.
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7.2.33 Complementary to Figure 7-6, the analysis in Figure 7-7 shows the en-route ATFM
delays in the top 25 most delay generating en-route sectors by type in summer. The
ATFM en-route delays originating from collapsed sectors show a step increase between
2007 and 2010, which gives cause for serious concern.

million min. of en-route delay
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Figure 7-7: ATFM delays due to collapsed/elementary sectors

Elementary/ collapsed
sectors:

The airspace is divided into
elementary sectors which can
be merged into larger
(collapsed) sectors. Subject to
workload and staff
availability, the sector
configurations are adjusted to
traffic demand.

En-route capacity shortfalls
may result from structural
limitations (i.e. inability to
further split sectors to
accommodate the demand) or
staffing  limitations  (i.e.
inability deploy maximum
configurations due to staff
availability).

7.2.34 Whereas some of the delay appears to be of a structural nature (i.e. sectors cannot be split
further), the vast majority of the delay is due to collapsed sectors which suggests that, at
most ACCs, shortcomings in the planning (recruitment, productivity projections, etc.) and
deployment of staff (sector opening times, ATCO rating, rostering, overtime regulation,
etc.) appear to be the main reason for the observed high level of en-route ATFM delays.

7.2.35

7.2.36

7.2.37

Figure 7-8 which compares traffic
and ATFM en-route delay levels
between 2008 and 2010.

Despite the traffic recovery in 2010,
on average, traffic at the most
constraining ACCs was still by 4%
lower than in summer 2008 but en-
route ATFM delays were on average
by 93% higher. This suggests that
genuine structural capacity limits
had only a small influence on the
severe degradation of network
performance in 2010, and is
consistent with the low share of en-
route delay attributed to elementary
sectors shown in Figure 7-7.

SUMMER 2010 vs. 2008
(May.-Oct.) Traffic En-route delay

Nicosia 5.2% 37%
Barcelona AC+AP -6.2% >500%
Rhein -4.1% 22%
Madrid -5.0% 80%
Warszawa -0.1% -46%
Wien -5.4% 1%
Langen -2.9% 164%
Brest -8.3% >500%
Marseille AC -3.7% >500%
Zagreb 14.9% -42%
Canarias -9.4% 287%
Bordeaux -7.4% >500%
Zurich -3.7% -33%
Sevilla -7.3% >500%
Paris -8.1% 125%
Athinai+Macedonia 2.0% -31%
Bremen -3.4% 91%

-4.0% 93%

Figure 7-8: Summer 2010 traffic and en-route
ATFM delay vs. 2008

The combination of the analyses in Figure 7-6, Figure 7-7 and Figure 7-8, gives insights
on a number of issues which are relevant for the understanding of performance in 2010.
The situation was quite contrasted among ACCs and a number of interesting points can be

noted:

o With the exception of Nicosia, Zagreb and Athinai/Macedonia, the traffic level in
summer 2010 was still considerably lower than in 2008.

e The high increase in en-route ATFM delay in France and Spain is not the result of
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structural but of social issues. Despite traffic levels below 2007, at those ACCs the
en-route ATFM delay increased exponentially in 2010.

e Although delays continued to remain high at Warsaw and Athinai/Macedonia, a
positive trend can be observed between 2008 and 2010 (Figure 7-6). Zurich also
showed a continuous improvement during the same period.

e Despite a notable reduction of traffic compared to 2007, Vienna ACC was not able to
reduce en-route ATFM delays significantly in 2010 which was largely due to the
inability to deploy optimum sector configurations when required.

e The notable increase in en-route ATFM delay in Rhein (and to a lesser extent in
Langen) in 2010 is largely due to staff training in preparation of the implementation
of the VAFORIT system in Rhein. In view of the lower traffic level than in 2007, the
high impact on performance is nevertheless noteworthy.

ACC EN-ROUTE CAPACITY PLANNING

7.2.38 The responsibility to plan and to deliver the right level of capacity lies with ANSPs.
EUROCONTROL supports the European medium term capacity planning with a number
of tools, data sets and traffic scenarios. The resulting capacity plans are then published in
the Network Operations Plan (NOP).
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Figure 7-9: Actual versus forecast performance

7.2.39 Figure 7-9 compares actual traffic demand and ATFM delays to the forecast levels in the
Medium Term Capacity Plan®’ for the most en-route delay generating ACCs in 2010. A
number of interesting points can be noted from Figure 7-9:

e The delay in French and Spanish ACCs in 2010 was significantly higher than
foreseen in the capacity plan because social issues cannot be taken into account in the
capacity planning process;

e Delay levels in Nicosia ACC were always higher than forecast which is partly due to
the higher than expected traffic growth, but also due to the deployment of inefficient
sector configurations and inflexible use of staff;

37  Forecast source: STATFOR medium-term forecast.
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7.2.40

e In some years a higher traffic growth than forecast by STATFOR was observed in
some ACCs (Zagreb, Warsaw, and Nicosia) which added to the complexities
involved in strategic capacity planning.

Figure 7-10 shows achieved capacity levels, currently agreed capacity plans (LSSIP
2010-2014) and the required reference profile which would be required by ACCs to meet
the 1 minute summer delay target (baseline traffic forecast).

Actual capacity deployment and forward looking capacity planning (LSSIP 2010-2014)
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Figure 7-10: Actual capacity deployment and forward looking capacity planning

Whereas the plans for most ACCs are in line with the required reference profile, for some
ACCs such as Vienna, Zagreb, Nicosia, Athinai and Rhein the planned capacity addition
is lower than what would be required to meet the 1 minute summer delay target at a
baseline traffic scenario.

Notwithstanding the unprecedented drop in traffic, and the resulting need to contain cost,
there is clearly a need for adequate and pro-active capacity planning at local and network
level, in order to be able to deploy capacity when it is needed.

In this context, the elaboration of national/FAB performance plans, which include binding
Capacity targets consistent with the EU-wide capacity target and the network functions
being established under SES II, will play an important role.

7.3 En-route Flight Efficiency

7.3.1

7.3.2

Deviations from the optimum trajectory generate additional flight time, fuel burn and
costs to airspace users. This section reviews en-route flight efficiency. Flight efficiency in
terminal control areas (TMA) and at main airports is addressed in Chapter 8.

En-route flight efficiency has a horizontal (distance) and a vertical (altitude) component.
The focus of this section is on horizontal en-route flight efficiency, which in general is of
higher economic and environmental importance than the vertical component across
Europe as a whole [Ref. 36]. The additional fuel burn due to en-route flight inefficiencies
(horizontal and vertical) has an environmental impact, which is addressed in more detail
in the environmental assessment in Chapter 9 of this report.
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7.3.3 The horizontal en-route flight

Horizontal flight efficiency

efficiency indicator takes a single The KPI for horizontal en-route flight efficiency is En-route

flight perspective. It relates
observed performance to the

extension. En-route extension is defined as the difference
between the length of the actual trajectory (A) and the Great
Circle Distance (G) between the departure and arrival terminal

great circle distance, which is a  reas (radius of 30 NM around airports). Where a flight departs
theoretical (and unachievable) or arrives outside Europe, only that part inside European
situation where each aircraft airspace is considered. En-route extension can be further broken

would be alone in the system and

down into:

not be subject to any constraints.  ® direct route extension which is the difference between the

In high density areas, flow-

actual flown route (A) and the direct course (D); and,

separation is essential for safety e the TMA interface which is the difference between the
and capacity reasons with a direct course (D) and the great circle distance (G).

consequent impact on flight
efficiency.

7.3.4 While the great circle distance
used for the calculation of the
indicator is the shortest route, it
should be noted that it may not
always correspond to the
economic preferences of airspace
users®™ or the profile with the
least impact on climate.

Airport

Actual route
(A) 1
Direct route
extension
Direct Course En-rotfte
(D) extension
TMA
interface
Great Circle
(G)

Airport A

7.3.5 Hence, the aim is not the unachievable target of direct routing for all flights at all times,
but to achieve an acceptable balance between flight efficiency and capacity requirements
whilst respecting safety standards. These trade-offs are addressed in more detail in

Chapter 11.

EUROPEAN HORIZONTAL FLIGHT EFFICIENCY TARGET

7.3.6 In May 2007, the Provisional Council
(PC) of EUROCONTROL adopted the
horizontal flight efficiency target of a
reduction of the average route extension
per flight by two kilometres per annum
until 2010.

7.3.7 Figure 7-11 shows the actual en-route
extension and the evolution of the
average distance flown between 2005 and
20107,

Horizontal flight efficiency within the SES
performance scheme

With a view to the start of the first reference period of
the SES II performance scheme in 2012, it is
interesting to note that flight efficiency will be
addressed as part of the EU wide environmental target.

Different from the present EUROCONTROL target
which is expressed in absolute terms, the EU-wide
environment target will be expressed in relative terms
(i.e. % difference between the actual en-route
trajectory and the great circle distance). The radius
around the airports will change from 30NM to 40NM
(see also methodology above).

7.3.8  While the overall target has never been achieved, a slight improvement can be observed
between 2007 (48.9 km/flight) and 2009 (47.6 km/flight) before the notable deterioration

in 2010 (49.1 km/flight).

38 Which may be influenced by factors such as wind, route charges and congested airspace.

39 Please note that the horizontal flight efficiency indicator in 2009 and 2010 was statistically adjusted to take a
change in the algorithm used for the calculation of the actual CFMU flight profile into account which would have
led to an artificial increase of the actual flight distance (A) in those years. The analyses in this chapter have been

adjusted accordingly to enable time series analyses.

PRR 2010 66

Chapter 7: En-route ANS performance



. 60

= mm Direct en-route
;f—? 48.7km 482km 48.9km 488km 47gkm 49.1km axtorsion

€

< 40

5 = TMA Interface
2

2

3 20

Q — Agreed target
3 (-2km per

= flight)

0 .
2005 2006 2007 2008 2009 2010 2011
950
925
é’ ggg ] —#=Great circle
S 850 | distance
< 825 -
800 T T T T T T
2005 2006 2007 2008 2009 2010 2011 g;‘g“:;‘alysislcmu

Figure 7-11: Horizontal en-route flight efficiency target

7.3.9 The average route extension in 2010 (compared to great circle distance) was 49.1 km
(5.5%), of which 33.9 km (3.8%) is attributable to the efficiency of the en-route network
and 15.2 km (1.7%) to the interfaces with the TMAs, as outlined in Figure 7-12. The
underlying drivers (route network, route utilisation, and ATC routing) are evaluated in
more detail in Section 7.4.

7.3.10 The absolute changes in route extension have to be seen in the light of the continuously
increasing average great circle distance (G) between 2005 and 2010 (see bottom of Figure
7-11) which to some extent masks improvements in relative en-route extension.

7.3.11 The increasing average great circle distance means that the proportion of medium/long
haul flights operated by aircraft operators in Europe is constantly increasing and the
proportion of short-haul flights is decreasing.

7.3.12 Although the target set by the EUROCONTROL PC in 2007 has not been achieved, the
development of performance measures and targets has put significant focus on initiatives
to improve European flight efficiency over the past few years with corresponding positive
effects, as shown later in this chapter.

Actual route 949 km
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Figure 7-12: En-route flight efficiency indicator
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EUROPEAN EN-ROUTE FLIGHT EFFICIENCY PERFORMANCE

7.3.13 In response to the high jet fuel price in 2008, IATA, EUROCONTROL and CANSO
jointly developed the Flight Efficiency Plan [Ref. 37] which aims at:

e enhancing European en-route airspace design
through annual improvements of European
ATS  route network  including  the
implementation of additional CDRs for main
traffic flows, improvements for the most
penalising city pairs and the support of free
route initiatives;

e improving airspace utilisation and route
network availability, including support to
aircraft operators to improve flight plans;
improving the use of civil military airspace,
and reducing the number of RAD restrictions,
where possible;

RAD & CDRs

The Route Availability Document (RAD)
collects restrictions that govern and limit
the use of the route network. RAD
restrictions contribute to the safety and
capacity by ensuring that the ATCO’s
workload is not impacted by traffic flying
unusual routes.

Conditional Routes (CDRs) are non-
permanent routes of the route network
usually  established through shared
airspace (civil/military) or to address
specific ATC conditions (sectorisation,
etc.). They can be planned and used under
specific conditions.

o cfficient TMA design and utilisation, through the implementation of advance

navigation capabilities, and CDOs; and,

e Optimising airport operations, through Airport Collaborative Decision Making.

7.3.14 The first two bullet points are addressed in more detail in the next section and the
elements related to ANS performance at airports are addressed in Chapter 8.

7.4 Components affecting horizontal en-route flight efficiency

7.4.1  As illustrated in the conceptual framework in Figure 7-13, direct en-route extension is
affected by a number of components. For a better understanding of the various areas
where ANS has an impact, direct route extension is broken down into three components:
(1) en-route airspace design, (2) route utilisation and (3) ATC routing.

7.4.2  Access to and the use of civil/military airspace structures can have an impact on all three
components and is considered in more detail in section 7.5 of this chapter.
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Figure 7-13: Direct route extension by components
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7.4.3

Notwithstanding further en-route design related improvements, there was an increase in
average horizontal en-route extension in 2010 which was due to deterioration in route
utilisation and less direct routeings being provided by ATC on a tactical basis.

EN-ROUTE AIRSPACE DESIGN

7.4.4

7.4.5

7.4.6

7.4.7

7.4.8

The European route network is a very complex structure, which has been developed
gradually over time. Any proposed change needs to be thoroughly validated, which limits
the speed of change.

The en-route design component relates the shortest available route (S) to the direct course
(D). As can be seen in Figure 7-13, it is by far the most important driver of horizontal en-
route extension (3.8% in 2010).

A large number of initiatives target the improvement of airspace design and the benefits
can be seen by the continuous reduction of the corresponding indicator between 2007 and
2010 to the lowest level ever measured.

Improvement of the European route network is, by definition, a Pan-European issue and
network management is addressed in more detail in Chapter 6. If uncoordinated,
improvements within individual States/FAB may not deliver the desired objective,
especially if the airspace is comparatively small and a large proportion of the observed
inefficiency is due to the interface with adjacent States, which may not always be under
the control of that State. Information at State level is provided in Annex II1.

Figure 7-14 illustrates the relative savings that could be achieved at national level,
Functional Airspace Block (FAB) level, and European level. Route extension could be
reduced by 64.6% if flights could fly a direct route within each States, and additional
12.5% savings could be achieved by improving the interface between States within a
FAB. A significant part (22.9%) can only be addressed at European level.
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Figure 7-14: Additional en-route distance per FAB [2010]
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7.4.9

7.4.10

7.4.11

7.4.12

7.4.13

7.4.14

7.4.15

There are a number of positive examples where the deployment of new concepts at local
level shows clear benefits. Figure 7-15 shows substantial flight efficiency improvements
from the free route selection initiatives in Portugal (starting in May 2009), Ireland
(starting in December 2009), and Sweden (starting in January 2010).

Reductions in horizontal route extension due to free route selection intitiative
(route extension within State as a % of great circle distance)

.69 1.6% 69
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Figure 7-15: National flight efficiency improvements from free route initiatives

The observed improvements in Figure 7-15 are up to 0.8% which represents a substantial
reduction of additional distance and fuel burn and subsequent CO, emissions.

“Free Route” initiatives will continue to evolve in the coming years with further projects
in Finland, Norway, MUAC, Serbia plus other projects in the context of the FABs.

In this context it is interesting to note that the Free Route Concept of Operations has been
adopted by the Airspace and Navigation Team and will be integrated into the ATS Route
Network (ARN Version 7). Its main purpose is to provide an enabling framework for
harmonised implementation of free route operations throughout the European airspace.

The deployment of the European night direct routes network (which could benefit up to
10% of the night flights) will continue in the context of FABEC, BLUEMED, FABCE,
DANUBE and further help to improve flight efficiency within States and within the
network once they are operational.

The PRC introduced the concept of most constraining points [see PRR 2006, Ref. 38] as a
way to identify and focus the attention on the most critical nodes in the network.

The rationale behind this approach was that targeting 50% of the flight inefficiencies
would require to reduce inefficiencies on more than 2000 city pairs to close to zero while
targeting the 150 most constraining points would have the same effect. Figure 7-16 shows
a map of the most constraining points in 2010 of which a list of the top 50 is provided in
Annex IV.
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7.4.16 Nevertheless there is a benefit
in targeting selected routes with
particularly low level of flight
efficiency.
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Figure 7-17: Flight efficiency between Paris and
Munich (weekends)

ROUTE UTILISATION

7.4.19 The route utilisation component addresses flight planning. It relates the filed route (F) to
the shortest available route (S) and accounts for 0.7% of the distance flown in 2010 (see
Figure 7-13).

7.4.20 Route utilisation concerns the actual utilisation of routes available for flight planning, in
the pre-tactical phase. Influencing factors include:

o the shortest route might only be temporarily available due to the activation of Shared
airspace such as TRAs / TSAs (see also Section 7.5 of this chapter).

o disinterest or inability to adapt flight plans to take advantage of available airspace,
using RPLs which are valid H24 365 days a year.

e aircraft operators may avoid filing the shortest route due to political or business
reasons. This may include requirements for diplomatic clearance; the cost of route
charges applicable on the routing, or avoiding congested areas.
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e meteorological conditions, such as jet stream; the aircraft operator may favour filing a

more indirect, but quicker, route to destination rather than the “shortest” route.

7.4.21 Figure 7-18 shows that 43% of flights did not file the shortest route on a given city pair.
When a longer route was filed, the additional distance was in most cases small and in the
majority of cases route charges were the same (24%) or higher (12%). Only 7% of the
flights were flying a longer route with lower route charges.
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Figure 7-18: Filed flight plan compared to shortest route filed [2010]

7.4.22 The deterioration of the route utilisation

indicator in 2010 is largely the result of
the complex capacity situation in 2010.
In order to circumnavigate airspace
affected by the ash cloud or ATC
industrial action, aircraft operators
accepted less efficient flight plans
which is reflected in the indicator.

7.4.23 Figure 7-19 shows two extreme
examples as a result of the strike in
France. Figure 7-19: Route extension due to strike
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Figure 7-20: Average en-route extension by day [2010]
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7.4.24

7.4.25

7.4.26

7.4.27

7.4.28

7.4.29

Additionally, Figure 7-20 shows a breakdown of the average daily en-route extension in
2010 by day. A clear increase in en-route extension is visible as a result of ATC industrial
action and the ash cloud.

Further improvements expected for route utilisation cover:

(1) the utilisation of civil/military airspace structures (see also Section 7.5) and;
(2) proactive support to aircraft operators to ensure that the most beneficial routes are
utilised.

Active support to aircraft operators includes work by, inter alia, CFMU, aircraft operators
(AOs), flight plan service providers (FPSPs) and national airspace management cells
(AMCs).

Tools have been developed by the CFMU to detect opportunities arising from airspace
openings, offering AOs both a route length reduction and no increase in flying time. This
approach will allow a more efficient utilisation of the European airspace and the full
exploitation of the benefits gained through airspace design actions.

Further improvement in route utilisation*® will require the active participation of aircraft
operators and a further reduction of the number and duration of RAD restrictions,
particularly during night times and weekends.

Work is ongoing with the CFMU to identify for each flight the shortest route that was
available at the time of the flight. This will allow a better understanding of the respective
impact of RAD restrictions, route availability and aircraft operators’ decisions. The PRC
will explore the subject in greater detail in future reports.

ATC ROUTING

7.4.30

7.4.31

7.4.32

ATC routing concerns ATC providing aircraft with direct tracks, when traffic and
airspace availability permits, in the tactical phase. It relates the actual flown routes (A) to
the routes filed by the airspace users (F).

Direct ATC routings are estimated to have reduced the flight distance by 0.7%, on
average, in 2010 which represents a deterioration compared to 2009 (see Figure 7-13).
The fewer number of direct routings is most likely related to the complex capacity
situation in 2010.

ATC shortcuts given on a tactical basis are usually associated with the flexible use of
shared airspace; the next section will evaluate the access and use of shared airspace in
more detail.

40 It should be noted that, in many cases, the shortest route even if not planned is already given on a tactical basis by
Air Traffic Control. Improvements in “route utilisation” could reduce potential improvements in “ATC Routing”.
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7.5 Access to and use of shared airspace

7.5.1

7.5.2

7.5.3

7.5.4

7.5.5

7.5.6

7.5.7

7.5.8

Shared airspace

“Shared” is AMC" manageable
Special Use Airspace (SUA) that can
be used alternatively for civil traffic
and military activities. It is no longer
To meet the increasing needs of both sets of designated as either military or civil
stakeholders, in terms of volume and time, close airspace, but considered as one
civil/military co-operation and co-ordination across all ~ continuum and used flexibly on a

ATM-related activities is key. day-to-day basis.

Access is one of the ICAO key performance areas. This
section focuses on access to shared airspace by military
and civil users.

From a civil point of view, the benefit of access to shared airspace is improved en-route
flight efficiency and additional capacity (see previous section). From a military
viewpoint, access to shared airspace enables military training and operational
requirements to be met. Locating the shared airspace in relative proximity to airbases has
the additional benefit of optimising transit times to and from the training areas.

The PRC report “Evaluation of Civil/Military airspace utilisation” in 2007 [Ref. 39] made
two main recommendations:

e for States to increase their commitment to design and implement appropriate routes
and sector configurations to improve the utilisation of shared airspace particularly
during weekends, and

e to establish a performance measurement system for the utilisation shared airspace.

In order to facilitate civil/military coordination and to support a more consistent cross-
border implementation of the flexible use of airspace (FUA) planning process,
EUROCONTROL has launched a number of initiatives such as LARA*, CIMACT* and
PRISMIL*,

Although there is virtually 4.4% 7
no military activity during g 4.2% - Week Days
weekends, only a small m Week End
reduction of direct route § 4.0% 7
extension can be observed é3 8% -
. . c v
in Figure 7-21. 2 .
& 3.6% 1
Although a gradual E 3.49% -
improvement in overall 5
direct route extension is £3.2% -
visible between 2004 and 8 509
a
2010, the gap betweén 2004 2005 2006 2007 2008 2009 2010
week and weekend remains Source: PRC analysis
stable.

Figure 7-21: Direct route extension week/weekend

Progress still needs to be made both in developing and offering routes through shared
airspace and ensuring that these routes are effectively used by civil users, especially
during weekends when military activity is minimal.

41 Airspace Management Cell.

42  Local And sub-Regional Airspace management support system.

43 Civil-Military ATM/ Air defence Coordination Tool.

44 The Pan-European Repository of Information Supporting Civil-Military Key Performance Indicators (PRISMIL).
programme was launched in June 2006 to develop and implement harmonised automated data collection in support
of civil- military KPIs.
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7.5.9

Additionally, the Performance Scheme established as part of the SES legislation shall
include a KPI on the effective use of civil military airspace structures. This KPI shall be
monitored during the first reference period (2012-2014) and shall be used to set targets
for the second and subsequent reference periods thereafter (see also Chapter 2).

7.6 Conclusions

CAPACITY

7.6.1

7.6.2

7.6.3

7.6.4

7.6.5

In summer 2010, en-route ATFM delays more than doubled (from 1.2 to 2.8 minutes per
flight) which is the highest level since 2001 and almost three times higher than the agreed
PC target (1 minute per flight).

Although traffic grew by 3.1% compared to summer 2009 (+0.8% annually), traffic levels
were still below 2007 levels. At the same time, en-route ATFM delays per flight
increased by +134% compared to summer 2009.

While there was a dip in traffic due to the ash cloud in April/May 2010, the impact in
terms of en-route ATFM delay was small because flights were cancelled instead of
delayed.

Ninety percent of en-route ATFM delays were concentrated in a comparatively small
number of ACCs (17 out of 67), which negatively affected the entire European network.
These included:

e specific events such as industrial actions in France and Spain not only resulted in high
en-route ATFM delays but also had a negative impact on flight efficiency and
cancellations;

e preparations for the implementation of the VAFORIT system in Rhein ACC (which
also affected performance in Langen). Performance is expected to improve in 2011.

o the south-east axis (Austria, Croatia, Greece and Cyprus) remains of major concern.
Capacity issues are compounded by high traffic growth, particularly in Zagreb and
Nicosia.

However, the vast majority of ACCs (e.g. UK, Italy, Czech Republic and Portugal)
continued the improvements made in previous years or maintained a good level of
performance in 2010.

FLIGHT-EFFICIENCY

7.6.6

7.6.7

7.6.8

7.6.9

Significant improvements were achieved in en-route design (one-third of the
improvement to be achieved over 5 years according to the EU-wide target was achieved
in one year).

However, aircraft operators had to accept less efficient flight plans to circumnavigate
airspace affected by the ash cloud or ATC industrial action.

As a result, the use of the route network worsened, which negated the improvements in
en-route design and resulted in increased horizontal en-route extension. Thus, the PC
target was not met.

Of particular relevance is the need to ensure that airspace is used when made available
particularly when the shared airspace is temporarily segregated either for military or civil
airspace users.
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1.

Congestion remains an issue at several major European airports,
notwithstanding: (i) the traffic downturn in 2009 and (ii) capping of
demand through the airport co-ordination process.

In view of the long lead time required to increase airport capacity
(new runways, new terminals, etc.), significant problems can be
expected when traffic grows.

Istanbul, London Heathrow and Gatwick, Madrid and Rome
generated high taxi-out additional times (+6 to +10 minutes).
CDM/DMAN can contribute to a more efficient management of the
departure flow and its implementation should be considered by those
airports.

Arrival ATFM delays are monitored by EUROCONTROL, but the
other TMA/airport efficiency KPIs are not. Active monitoring and
management of those performance indicators, both by the Network
functions and local ATC units, could bring significant benefits.

Reactionary delays amount to 46% of all air transport delays. The
propagation of delays through the network, their potential mitigation
by the Network functions, and the revision of the current ATFM
priority rule would be worth investigating.

The following measures could be taken to mitigate the impact of
adverse weather conditions:

e provision of early information on the capacity of
airport/handling infrastructures (e.g. de-icing), status of the
airport movement area, and enhanced meteorological forecasts,
combined with effective CDM processes, would help ANS to
exercise its role of managing traffic at the airport;

e improved management of arrivals in strong wind conditions
(weather information input in arrival manager tools and
introduction of time-based separations).

Total airport
daily
movements
(mvts./day)

21 000

KEY POINTS KEY DATA 2010 *

+1.9%

Avg. airport
ATFM delay
per arrival
(min.)

+30%

Avg. ASMA*
additional time
per arrival
(min.)

+8.4%

Avg. ATC
related gate
delay per
departure
(min.)

-10%

Avg. additional
taxi-out time
per departure
(min.)

+13%

8.1

Intfroduction

8.1.1

8.1.2

8.1.3

This chapter reviews ANS-related performance at the top 30 European airports*’ in terms
of traffic in 2010.

The PRC focuses its activity on measuring how efficiently ANS manages available
capacity at airports. The PRC neither evaluates airport performance outside ANS
responsibility nor requirements to expand airport capacity (e.g. through new
infrastructure such as additional runways, taxiways, etc.). However, it is acknowledged
that the lack of airport capacity is already a constraint to growth in a number of airports,
and will become even more acute across Europe in the coming years [Ref. 40]. The
Community Observatory on airport capacity [Ref. 41] has been established by the
European Commission (EC) to address, among other issues, airport capacity matters.

In this chapter, Section 8.2 evaluates the ANS-related efficiency; Section 8.3 provides

45

Key Data refers to the top 30 airports in terms of movements in 2010, compared to 2009. Currently 4 of the 30

airports (MUC, BRU, CDG, FRA) have established a direct link with the CFMU and provide Departure Planning
Information (DPI) messages as part of the A-CDM implementation.

See Annex V for more information on the Arrival Sequencing and Metering Area (ASMA).
These airports are coordinated or facilitated in accordance with the European Council Regulation 95/1993

(including subsequent modifications), which is consistent with the guidelines set out in the IATA Scheduling
Manual.
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information on factors affecting ANS performance and Section 8.4 looks at possible
strategies or initiatives to improve ANS-related performance at airports.

8.1.4 Due to the lack of data currently available, the relationship between flight cancellations
and ANS performance is not considered in this chapter. Information to be collected in
accordance with Regulation (EU) No 691/2010 will enable such analysis to be made.

8.1.5 The following points should be considered when reading the following sections:

1) Airport Operations performance is the result of complex interactions between many
actors (Airport operator, Slot coordinator, local ATC provider, CFMU, Airlines,
Ground handlers, and other service providers at the airport). Therefore, identifying
clear ANS accountability in overall air transport performance is difficult.

2) It is recognised that departure queuing is necessary to optimise runway throughput,
although queuing in excess of what is required for that purpose means more fuel burn
and gaseous emissions. Therefore, it is desirable that the right balance is achieved, by
each airport, in managing departures so as to provide continuous demand for
available runway capacity, without unnecessarily increasing the time spent in the
queue.

3) The analysis presented in this chapter is based on information currently available in
EUROCONTROL. In addition, work is ongoing with aircraft and airport operators to
enhance the quality, completeness, and availability of data.

8.2 ANS-related efficiency at European airports

8.2.1 The analysis of ANS-related efficiency at major airports is based on the “ATMAP
performance framework” [Ref. 42], developed in consultation with some of the main
ANSPs, airlines and airport operators in Europe. Some of its indicators are incorporated
in the performance scheme regulation and used for analysis in this chapter. Information
on those indicators can be found in grey boxes below and more details are in Annex V.

8.2.2 Figure 8-1 presents those indicators and corresponding aggregate values and trends for
the top 30 airports over-2008-2010.

ARRIVALS (inbound) DEPARTURES (outbound)

Upstream Additional time .
ATFM arrival within the Airport Prefeelsa:“re
delays ASMA o a¥e)
(at gate) (airborne) 9

5 Top 30 European airports
= 5 .

m ATFM airport delay
4 4 [min/arrival] 4

m ASMA additional time 3
[min/arrival]

1 ATC departure delay 2

(IATA code 89)
[min/departure] 1
m Taxi-out addtional
time [min/departure] 0 -
2008 2009 2010 2008 2009 2010

Source : PRC analysis; CFMU; CODA; Slot coordination; LSSIP

Figure 8-1: Aggregate ANS-related performance at airports [2008-2010]

8.2.3  The sum of additional transit time in the Arrival Sequencing and Metering Area (ASMA)
and additional taxi-out time increased by one minute on average between 2009 and 2010.
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8.2.4 Figure 8-2 provides an overview of ANS-related performance at each of the top 30
European airports.

Istanbul (IST)
London (LHR)
Madrid (MAD)
Frankfurt (FRA)
Roma (FCO)
Vienna (VIE)
London (LGW)
Munich (MUC)
Zurich (ZRH)
Paris (CDG)
Amsterdam (AMS)
Dusseldorf (DUS)
Geneva (GVA)
Barcelona (BCN)
Palma (PMI)
Paris (ORY)
Brussels (BRU)
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W
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|
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the CFMU, the ASMA additional times
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GATFM airport - ATC & Aerodrome Capacity B Additional time in the taxi-out phase
W Additional ASMA time (TMA airborne)

h

Source: CFMU/eCODA Period : 2010

Figure 8-2: ANS-related operational performance at each of the top 30 airports [2010]

8.2.5 The right side of Figure 8-2 shows the ANS-related off-block delays and taxi-out
additional times on the outbound traffic flow.

8.2.6  ANS-related off-block delays are usually associated with degraded operating conditions*,
while queuing time represented by additional taxi-out time exists in all operating
conditions.

8.2.7 The left side of Figure 8-2 shows airport ATFM delays and ASMA additional times on
the inbound traffic flow.

8.2.8 There is a wide variation in ANS-related efficiency across the top 30 European airports.
Only the top 12 airports shown in Figure 8-2 (representing 71% of the total ANS-related
delays and additional times) are analysed in the following paragraphs.

AIRPORT ATFM ARRIVAL DELAYS

8.2.9 Figure 8-3 shows the airport ATFM arrival delay for 2008-2010 at the top 12 airports.
ATFM delays are divided in three categories according to the delay codes: capacity
(either airport or ATC), weather; and all other codes. The main points to be noted are:

e the high level of capacity-related ATFM delays in Istanbul (despite a notable
reduction compared to 2009);

e the continuous high level of ATFM delay in Frankfurt (FRA); and,

e the considerable increase in ATFM delay Madrid (MAD), in 2010.

48 Operating conditions depend on a number of interacting factors such as weather conditions, status of airport
infrastructures and facilities, level of traffic. Operating conditions are degraded when the available operational
capacity is insufficient to handle the planned or scheduled number of flights. During winter operations many
European airports operate in degraded operating conditions.
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Figure 8-3: Arrival ATFM delay ¥

ADDITIONAL TIMES IN THE ASMA AREA (40NM OUT UNTIL LANDING)

8.2.10 Figure 8-4 shows the ASMA
unimpeded and additional times for
2008-2010. The main points to be
noted are:

e at the 11 airports™, there are
variations of unimpeded times
over the three years,

e London (LHR) is a clear outlier,

having by far the highest level of
ASMA  additional  time”',
followed by Frankfurt (FRA)
and Madrid (MAD) for which a
significant increase of ASMA
additional time of some 1.2
minutes was observed between
2009 and 2010.

ASMA additional time [Ref. 42]

ASMA (Arrival Sequencing and Metering Area) is the
airspace within a radius of 40Nm around an airport. The
ASMA additional time is a proxy for the average arrival
runway queuing time on the inbound traffic flow, during
times when the airport is congested.

The computation of the indicator is based on three
consecutive steps:

e determination of the average unimpeded time between
entering the 40 NM radius and landing, for groups of
similar inbound flights (same ASMA entry octagon,

same arrival runway, same aircraft class);

calculation of the average additional time for each group
of flights by comparing the average actual to the
average unimpeded ASMA time; and,

the calculation of the average additional ASMA time for
the airport which is the weighted average of the average
ASMA additional times of all groups of similar inbound
flights.

49  Arrival ATFM delays that are considered in this section are constraints imposed on arrival traffic at destination,
that result in delays experienced at the airport of departure.

50 Note that, due to the lack of radar data to the CFMU, the ASMA additional time for Istanbul (IST) is not included
in the analysis.

51 The ASMA additional time at London (LHR) is to some extent influenced by decisions taken during the airport
scheduling process regarding average holding time in stack.
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Figure 8-4: ASMA additional time

PRE-DEPARTURE DELAYS DUE TO LOCAL ATC

8.2.11 When there are ATC constraints at
the departure airport or in nearby
airspace, departure traffic may be
kept at the stand, without issuing
ATFM regulations. Pre-departure
delays due to ATC causes are
recorded in the eCODA delay
reporting system; IATA delay codes
89, (airside and ATC constraints).

ATC local pre-departure delays

Pre-departure delays due to local ATC are a proxy for ATC
induced delays at the departure stand as a result of
demand/capacity imbalances in the movement area and/or
TMA/CTR airspace nearby the airport.

This delay is measured by using the IATA delay code 89
which, besides delays caused by ATC constraints, also
includes delays due to late push-back approval and other
reasons. One advantage of using this data is the universal
application of the IATA standard delay codes across
European aviation. Current limitations of using the IATA
delay code 89 are:

8.2.12 Figure 8-5 shows the pre-departure
delays at the top 12 airports, due to  *® it is currently not possible to filter out delays due to late
local ATC for the years 2008-2010 push-back approval generated by an apron management
’ unit which is not under ANS provider’s responsibility;
. . and,
8.2.13 With the exception of Istanbul (IST)

and Madrid (MAD), pre-departure

delays at the selected airports

remained below one minute in 2010.
8.2.14 Delay reduction at London (LHR) in
2010 is mainly driven by a change in
the way delay code 89 is recorded by
British Airways, allowing a more
accurate identification of ATC pre-
departure delays.

the data accuracy varies across airports depending on
procedures which are in place to control the quality of
the assignment of code 89.

Steps to address the identified limitations of IATA code 89
for ANS performance review:

IATA plans to increase the precision of delay code 89
through the introduction of sub-codes;

Joint reviews on the quality of TATA delay codes
conducted by airlines and airport operators. These
initiatives have been increasing in recent years,
especially at airports where CDM is either implemented
or under implementation.
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ATC-related departure delays (IATA Code 89)
[minutes per departure]
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(IST) (LHR) (MAD) (FRA) (FCO) (VIE) (LGW) (ZRH) (MUC) (CDG) dam dorf
(AMS) (DUS)

Source: PRC analysis; CODA

Figure 8-5: Pre-departure delays due to local ATC

TAXI-OUT ADDITIONAL TIMES AT THE TOP 12 AIRPORTS
8.2.15 Figure 8-6 shows the top 12 airports results of taxi-out additional times for 2008-2010.
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Figure 8-6: Taxi-out additional times

Taxi out additional time[Ref. 42]

The taxi-out additional time is a proxy for
e On average, there are slight variations in the average runway queuing time on the
unimpeded times over the three years. outbound traffic flow, during times when the
However there are wide variations across 2Portis congested.
airports, due to the different distances The computation of the indicator is based on
between runways and stands; three consecutive steps:

e There are a significant number of airports ¢ determination of the unimpeded time

8.2.16 The main points to be noted are:

52 A-CDM and DMAN are important enablers to reduce taxi-out additional times.
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with high taxi-out additional times (IST, between stand and take-off, for groups
LHR, MAD, FCO, LGW); of similar outbound flights (same aircraft
’ ’ ’ ’ class);

e When comparing such high taxi-out values at

. . . e calculation of the average additional
these six airports with the low level of local <

time for each group of similar flights by

ATC pre-departure delays (see Figure 8-5), it comparing the average actual to the

seems that there is scope for reducing fuel average unimpeded taxi-out time; and,

burn and emissions by shifting some taxi-out e the calculation of the average additional

additional times into ATC pre-departure taxi out time for the airport which is the

delays at airports where the number of weighted average of the average taxi-out

aircraft stands is not a limitation®2. additional t¥mes of all groups of similar
outbound flights.

8.3 Factors affecting ANS-related efficiency at airports

CAPACITY-DEMAND BALANCE AND FACTORS AFFECTING ANS-RELATED EFFICIENCY

8.3.1 At coordinated and facilitated airports, the airport capacity is declared in advance of each
IATA season to avoid frequent and significant excess in demand, which would generate
poor quality of service. The airport declared capacity represents an agreed compromise
between the maximisation of airport infrastructure utilisation and the quality of service,
considered as locally acceptable (level of acceptable delay), for a given set of constraints
(e.g. environmental). This trade-off is usually agreed between the airport managing body,
the airlines operating at the airport and the local ATC provider, during the airport
capacity declaration process.

8.3.2  After the airport capacity declaration, the airport slots are assigned to airlines. The airport
slot allocation is a continuous process which goes from months before the day of
operations until the day before operations, when the flight schedule list is completed. The
airport slot allocation process has the objective of capping the demand at the level of the
airport declared capacity.

8.3.3 Notwithstanding the airport capacity planning process, there will be periods when
capacity drops and/or actual demand exceeds capacity during the day of operations.
Adverse weather, temporary failures or unavailability of services can produce temporary
capacity shortfalls. Demand bunching can occur as well.

8.3.4  On the day of operations, the level of ANS-related efficiency is the result of the demand
versus capacity and of ANS’ ability to manage such balance while providing minimal

penalties to users. Figure 8-7 illustrates three typical situations which could occur on the
day of operations.

Balance as
1 Standard Demand Optimal OPS Capacity decided in the
scheduling phase
2 Standard Demand OPS Capacity drop
3 Standard Demand Optimal OPS Capacity

Figure 8-7: Capacity Demand balancing in days of operations

8.3.5 When the operational capacity is at the level of the demand, or higher (see Figure 8-7,
case 1), ANS should provide a service at the level of ANS efficiency as planned in the
scheduling phase. When operational capacity is lower than demand (case 2 and 3), the
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result, in terms of ANS-related efficiency, depends on ANS ability to reduce penalties to
users while governing the imbalance. Usually ANS at airports provides an operational
capacity slightly higher than the expected demand to cover traffic fluctuations.

7 Additional demand
., and cancellations  ;

|

Number of allocated slots/

Operational — Congested hours

constraints Coordination
Committee Declared t
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" Temporary ™, | Weather
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Figure 8-8: Factors affecting ANS-related Efficiency

8.3.6  The main factors affecting ANS-related efficiency, see Figure 8-8, are as follows:

e the number of congested hours on the day of operations and day-to-day changes in
the operational environment, affecting capacity and/or demand;

o the weather conditions and the number of “bad” weather days in a season;

o the level of ANS’ operational capacity: its ability to meet the airport capacity
declaration in optimal operating conditions, and ability to resist adverse weather
conditions;

e the ANS’ ability to manage flow and capacity, whilst reducing the impact of
capacity-demand imbalances, whenever and for whatever reasons they occur; and,

e the noise management strategy at the airport and its impact on the use of runways and
surrounding airspace (see also aircraft noise at airports in Chapter 9).

CONGESTED HOURS

8.3.7 The degree of congestion at an airport reflects the ability of ANS to handle degraded
situations and to recover performance, once a degraded situation has ended. If an airport
has many congested hours, it is crucial to maintain high throughput, irrespective of
weather conditions, in order to avoid knock-on effects throughout the day.

8.3.8  Congested traffic hours are measured by counting the hours during which traffic handled
was at least 90% of the declared capacity. This measure gives an indication of the
intensity of operations in the daily activity. It does not provide information about the
saturation of an airport from a scheduling viewpoint.

8.3.9  Figure 8-9 shows the number of daily congested hours at the selected airports. The three
airports with the highest number of congested hours (IST, LHR, FRA) are also among the
most penalising airports in terms of ANS efficiency performance (see Figure 8-2).
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Number of daily busy hours in the peak month
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Source: CFMU, Slot Coordination; LSSIP

Figure 8-9: Global throughput over 90% of the declared capacity at Top 12 airports

8.3.10 In 2010, all 10 airports (excluding Zurich (ZRH) and Rome (FCO)) have some congested
hours each day, although traffic has been reducing since 2009. It should be noted that this
happens in spite of demand having been already strategically capped at those airports not
to exceed the airport declared capacity. Considering that significant airport capacity
increases (new runways, new terminals, etc.) require a long lead time before
implementation, the lack of airport capacity is already a serious constraint [Ref. 43].

WEATHER CONDITIONS

8.3.11 The main weather conditions which could affect airport and/or ANS performance are:
poor visibility, freezing conditions, strong winds and convective weather.

8.3.12 There is generally no immediate relationship between the weather conditions and the
ANS/ airport performance, as the real impact of weather conditions on airports depends
on additional factors, such as:

o the airport traffic levels and the number of congested hours;

e the ANS and airport equipment to mitigate adverse weather;

o the exposure of given runway systems to particular wind conditions;

e the negative interaction between noise constraints and weather; and,

e the ANS flow management strategy to cope with airport capacity drops.

There is however a statistically significant relationship between airport capacity and
weather as indicated in Figure 8-13.

8.3.13 Figure 8-10 shows a breakdown of weather-related ATFM delays by type of delay to
illustrate the impact of weather on ATFM delays in Europe in 2010. At system level,
thunderstorms had the highest impact in terms of ATFM delays in 2010, followed by
snow, poor visibility and wind.
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Figure 8-10: Impact of weather phenomena on ATFM delays
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8.3.14 ANS operational capacity in adverse weather conditions is analysed in §8.3.26 onward.

ANS OPERATIONAL CAPACITY IN GOOD OPERATING CONDITIONS

8.3.15 The ANS operational capacity is assessed using the peak service rate (i.e. peak
throughput) which is an imperfect measure for ANS operational capacity when it is lower
than the peak airport declared capacity. In this case, it is necessary to determine whether a
variation in peak service rate is driven by a change in demand or by a change in

operational capacity.

8.3.16 Figure 8-11 and Figure 8-12 show the peak declared and peak service rate for arrivals and

departures respectively.

8.3.17 For arrivals (Figure 8-11), the peak declared capacity did not change at 11 airports
between 2008 and 2010; capacity at Paris (CDG) was increased by one unit.

—A— Arrival Senvice rate

Arrival Peak declared capacity

80
70 A Z;/A
o -
60 -
2 A xk
= 50 A Aa ApA \A" R
5 40 - ADA
ol J—
2 30 | <= Ad
e ALA
—_
& 20 -
10 A
0
Q0 YO o0 OO D0 O 0 OO D0 O 0 MO @D OO 0o O @D OO 0o O [colorRan] 0 OO
SE5 SS% SS5 SS5 S8% S8R 588 S88 S8% S8% =88 888
Istanbul  London  Madrid Frankfurt Roma Vienna London  Zurich  Munich Paris  AmsterdamDusseldorf
(IST) (LHR) (MAD) (FRA)  (FCO) (VIE) (LGW) (ZRH)  (MUC)  (CDG) (AMS)  (DUS)

Source: CFMU; Slot Coordination

Figure 8-11: Arrival peak declared capacity and service rate [2010]

8.3.18 It is worth noting that a number of airports (IST, LHR, FRA, LGW, ZRH, MUC, CDG,
and AMS) could operate above the peak arrival declared capacity when demand exists.
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8.3.19 Madrid (MAD) and Vienna (VIE) tend to constrain the traffic below the declared capacity
using ATFM regulations, during days of good operating conditions.

8.3.20 At Rome (FCO), the peak arrival throughput is below declared capacity simply due to
changes in the demand and not due to operational capacity constraining the demand.

8.3.21 In Figure 8-12, the peak departure declared capacity did not change at 11 airports
between 2008 and 2010: Paris (CDG) increased the capacity by one unit.

8.3.22 A number of airports (IST, LHR, FRA, MAD, LGW, VIE, ZRH, MUC, CDG, AMS)
were able to operate above the peak departure declared capacity when demand exists.
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Figure 8-12: Departure peak declared capacity and service rate [2010]

8.3.23 The change from 2009 to 2010 in Amsterdam (AMS) is related to changes in traffic
distribution.

8.3.24 The departure peak service rate at Madrid (MAD) decreased between 2009 and 2010,
accompanied by an increase in taxi-out additional times.

8.3.25 Although the peak throughput remains significantly below the peak declared capacity, the
taxi-out additional time at Rome (FCO) is considerably high (above 6 minutes). The
situation is expected to improve in 2012 or earlier due to CDM phase I implementation
and/or other initiatives.

ANS OPERATIONAL CAPACITY IN ADVERSE WEATHER CONDITIONS

8.3.26 The arrival and departure airport capacity drops in adverse weather conditions. ANS is
responsible for organising the arrival/departure sequences in order to maximise the use of
the available airport capacity while minimising penalties for users.

8.3.27 Aurrival capacity reductions are driven by strong winds, low visibility, runway friction
reduction caused by precipitations or ice, and convective weather. These conditions can
increase the landing and take-off time intervals between flights, generating longer traffic
queues, delays, and ASMA additional times.

8.3.28 Depending on the severity of such weather conditions and on the measures taken for
mitigating the impact of adverse weather, there could be significant drops in operational
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capacity requiring the application of ATFM regulations.

8.3.29 Figure 8-13 shows the spread of weather-related ATFM restrictions for arrivals at the 12
airports, as well as peak declared capacity.
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Figure 8-13: Arrival operational capacity reduction due to adverse weather [2010]

8.3.30 Frequent and accurate meteorological forecasts, information on runway friction and
coordination with stand/gate allocation units are important for ANS to optimise arrivals.

8.3.31 Although less influenced by strong winds and visibility, the departure capacity can be
heavily influenced by freezing conditions (snow, ice, high humidity in low temperatures).
A close co-operation between ANS, de-icing companies and airport maintenance teams is
important to mitigate the impact of freezing conditions.

8.3.32 An effective airport CDM process could enable ANS to access the relevant information
for both arrivals and departures in a timely manner [Ref. 44].

EFFICIENCY OF FLOW MANAGEMENT AND SEQUENCING AT AIRPORTS

8.3.33 Flow management and sequencing are ANS functions related to the management of
capacity-demand imbalances.

8.3.34 The main elements of Air Traffic Flow and Capacity Management (ATFCM) are the
CFMU in Brussels and the secondary ATFCM units at each ACC (FMPs). ATFCM
imposes delays at the departure stand whenever the arrival demand could exceed the
handling capability at the destination airport.

8.3.35 The sequencing function at airports can include:

e the arrival management function (AMAN) (procedures, tools, etc.) to handle arrival
flights in the surrounding airspace of the airport; AMAN manages the arrival queuing
and the ASMA additional times in order to balance the demand with the availability
of runway capacity at a given time in the day of operations; and,

e Collaborative Decision Making (CDM) and the departure management (DMAN)
functions manage the departure queuing, the ATC pre-departure delays and the taxi-
out additional times in order to balance the demand with the availability of runway
capacity at a given time in the day of operations.
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8.3.36

8.3.37

8.3.38

8.3.39

8.3.40

8.3.41

8.3.42

Arrival Management Function (AMAN)

Controllers managing the inbound traffic perform
the following tasks:

ST A

1. Build an arrival sequence.

2. Assign an arrival time at the runway threshold
(and other significant waypoints) to each aircraft
in the sequence.

i s 3. Predict a 4D trajectory (including spacing and
- holding times) for each aircraft which implements
s the assigned landing time.

4. Transform the trajectory into appropriate
guidance instructions which are transmitted to the
pilot via voice or data link.

The ability of ANS to balance capacity with demand depends on three main factors:

e the selected strategy for maximising the use of available airport capacity while
minimising penalties for users. The appropriate mix between delays at the stand
(cheaper and less polluting) and additional times in the air or in the taxiway (more
expensive and more polluting, but more responsive to changes) has to be selected;

e the precision of the intervention (i.e. only applying restrictions to the lowest possible
number of aircraft and shortest period necessary to reduce the imbalance). The
precision of the intervention is not measured in this report; and,

e the impact of the network on airport operations.

In Figure 8-3, it can be noted that arrival ATFM delays are usually only used during
unfavourable weather conditions with the exception of Istanbul (IST), Madrid (MAD),
and Vienna (VIE). In the other eight airports, during good weather conditions, the ASMA
additional times are predominantly used to handle the capacity-demand balancing. In
normal operating conditions, arrival traffic should be managed without imposing ATFM
regulations at the departure airport.

During degraded operating conditions, it is necessary to strike a reasonable balance
between airport ATFM delays incurred at the departure airport and ASMA additional
times incurred in the terminal area. Although airport ATFM delays are regularly
monitored by EUROCONTROL, ASMA additional times are monitored neither by
EUROCONTROL nor by most of the ANS units concerned. Information on transit time
in terminal areas as well as airport ATFM delays is required for optimised arrival flow
management.

Finally, in Figure 8-4, it can be noted that European airports impose different levels of
ASMA additional times in managing the arrival sequence. One question to be addressed
is: in normal operating conditions, what is the optimal level of ASMA additional time for
optimising the use of airport arrival capacity?

The availability of tools, procedures and airspace design solutions could also influence
the level of ASMA additional times. Recently, EUROCONTROL has reviewed the
availability of arrival management technology across European airports [Ref. 45]. Most
major airports are equipped with such a tool, but others such as, inter alia, Madrid
(MAD), Rome (FCO), Barcelona (BCN) and Istanbul (IST) are not equipped yet.

The full and coordinated exploitation of the AMAN tool would be very useful at
congested airports.

The use of AMAN varies somewhat across European ACCs/APPs where it is available
and there are clear indications that the potentialities of the AMAN tool are not exploited
to the maximum extent. Moreover, the use of AMAN is generally limited to TMA/CTR
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8.3.43

8.3.44

8.3.45

airspace and desirably should extend further away through appropriate coordination with
upstream ATC sectors or units.

Another constraint to ANS performance during strong wind conditions is the fact that
separations standards between arrival flights are expressed in distance rather than time.
This has been an R&D item for more than 10 years, but no useful solutions have yet been
introduced in operations.

Departure Management Function (DMAN)

Controllers managing the outbound traffic perform the following tasks:
1. Build a departure sequence.

2. Assign a place in the sequence to each departing aircraft based on the distance to runway and to time based
separations which could be applied between two consecutive departures. .

4. Transform the decision into appropriate guidance instructions which are transmitted to the pilot via voice or
data link. The minimisation of the time required for the processing of flight sequences and for increasing the
number of take-offs is achieved by optimising the order of departures.
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With regard to the management of the departure flow, analysing both Figure 8-5 and
Figure 8-6, it can be noted that in Munich and Zurich, the level of taxi-out additional
times is relatively low and the ratio between ATC pre-departure delays and taxi-out
additional times is rather stable through time (between 2008 and 2010). This is not the
case in Istanbul (IST), London (LHR), Madrid (MAD), Rome (FCO), and London
(LGW), where taxi-out additional times are rather high, ATC pre-departure delays rather
low and the ratio between ATC pre-departure delays and taxi-out additional time rather
unstable.

The reason may be that Munich and Zurich apply CDM/DMAN procedures, while other
above-mentioned airports have not or incompletely implemented them.
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Collaborative Decision

Making (CDM
Airport CDM is about
partners (airport operators,

aircraft operators, ground
Adrpert sioks & Fuight peary’ \ e :
/ s iioartiok . fo-mipeec handlers, de': icing companies,
\ meteorological services, ATC
L and the CFMU) working

together more efficiently and
transparently in the way they
work and share data. The
CDM at airports aims to
improve the overall
efficiency of operations at an
airport, with a particular
focus on the aircraft turn-
round and pre-departure
sequencing process. Detailed
information and cost-benefit
analyses are available at
http://www.euro-cdm.org/.

The main advantages from CDM for Air Traffic Management units serving airports are:

- the availability of a Target Off Block Time (TOBT) and/or of an Actual Ready Time (ARDT) to leave the
departing stand. This information allows a reduction of unnecessary taxi-out times (less fuel and less
pollution) and a better organisation of the departure sequence (DMAN).

- the availability of advanced information and forecast on adverse weather phenomena which could reduce
airport capacity (e.g. snow) and on the temporary unavailability of airport infrastructures and facilities as
well as advanced information about the start of resuming normal operating conditions. This advanced
information allows for a better planning of the flow management and sequencing strategies.

REACTIONARY DELAYS

8.3.46 Reactionary delays build up from early morning until late evening at European airports
(see Figure 8-14). In daily operations, there is no common awareness across aviation
stakeholders of the build up of reactionary delay at network level.

Distribution of departure delays (>30 minutes) in 2010
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Figure 8-14: The building up of reactionary delays in daily operations

8.3.47 It would be worth investigating how ANS could contribute in reducing reactionary delays
and whether in the long run the situation could be improved by changing the current
ATFM priority rule from “First planned, first served (FPFS)” into “First scheduled, first
served (FSFS)”.
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8.4 Improving ANS-related performance at airports
8.4.1  ANS-related performance at airports could be improved through:

e the enhancement of local enablers; and,

e an enhanced relationship between airport and network operations.

LOCAL INTERVENTIONS TO IMPROVE ANS-RELATED PERFORMANCE

ENHANCEMENT IMPROVED PERFORMANCE

One of the most valuable outputs of Airport CDM is
an accurate target off-block sequence which can be
used by ATC to organise an efficient departure
sequence. Start-up clearances can therefore be issued
by ATC according the departure sequence and the
queue size can be limited to the strictly necessary to
maximise runway throughput, being the excess
demand held at the stand (as opposed to taking the
delay in the queue with the engines running).

Use of enhanced meteorological and climatological | Sharing information on meteorological phenomena
information in the operational capacity and demand | including information on the uncertainty in time and
balancing processes to improve the overall ANS | space, in addition to the traditional deterministic type
performance in foreseen and unforeseen | of meteorological products used by decision makers
unfavourable weather conditions. today, add value to CDM processes and
AMAN/DMAN type of applications by quantifying
This includes the use of information on the | real uncertainties, potential perceptions and
likelihood and confidence (uncertainty) of weather | expectations and threats with respect to the overall
phenomena to occur, in support of true knowledge | ANS efficiency in foreseen and unforeseen (adverse)
guided decisions. Best practices, supported by | weather and moreover to enhance the precision of
clear business benefits of the users exist both in | flow and capacity management actions and as such
Amsterdam (AMS) and in Paris (CDG). reducing penalties for users during capacity drops
Use of Arrival Manager (AMAN): time based | Arrival ATFM delays and ASMA additional times
separations during strong winds and the integration | could be reduced during strong or unfavourable
of meteorological information into arrival | winds from an overall arrival management
operations. perspective.

Airport Collaborative Decision Making (A-CDM)
and Departure Management (DMAN).

Figure 8-15: Enhancing local enablers to improve ANS performance at airports

THE RELATIONSHIP BETWEEN THE AIRPORT AND THE NETWORK FUNCTIONS

8.4.2 It is widely recognised that there could be significant improvements in ANS performance,
if the relationship between the network and the airport was enhanced and awareness of
the traffic/capacity situation was shared at network and local levels.

8.4.3 Common awareness of performance in daily operations is rather limited (see Figure 8-16).
This creates misperceptions and potential misunderstandings between aviation
stakeholders.

Data sets and indicators

necessary for common ANS Network Airports

awareness
Meteorological conditions NOt mont tor§d, bu.t Monitored
information is available.
ASMA additional times or Information not available Monitored at some European airports
similar indicators (DUS, FRA, LHR, LGW, MUC)
. .. . . . Monitored at some European airports

Taxi-out additional times Information not available (DUS, CDG, LHR, LGW, MUC)
Available at a number of European

TOBT or RDY information | Only available for MUC airports (BRU, CDG, FCO, MUC,
ZRH, etc.)

Information on Actual In . . . .

Block and Off Block Times Information not available Available at all airports
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Information on actual,
expected and minimum turn | Information not available Available at all airports
around times

Propagation of reactionary
delays

Information not available Limited information available

Figure 8-16: Current awareness of the status of performance in daily operations

8.4.4 The sharing of information between the Network functions and the airport will provide
the following benefits:

e an improved traffic picture (actual and predicted traffic) at all nodes of the network
including airports;

e acommon awareness where the network problems are located and which nodes of the
network are impacted,;

o the avoidance of misperceptions on the status of performance and associated
misunderstandings across aviation stakeholders.

8.5 ATFM slot adherence at airports

8.5.1 Regulation 255/2010 [Ref. 46] is expected ATEM slot adherence measures the share of

. pos.ltlv.e tmpact on A TFM. SI,Ot take-offs outside the allocated ATFM window.
adherence, which is addressed directly in itS A, ATEM slot tolerance window (-5min +10

Article 11. At airports where the share of pin) i available to ATC to organise the
take-offs outside the ATFM slot window is  departure sequencing.
20% or higher, the respective ATS units ATC at the departure airport has a joint
have to provide relevant information of non- responsibility with aircraft operators to depart
compliance and the actions taken to ensure within the allocated ATFM window in order to
adherence to ATFM slots. avoid over-deliveries.

ATFM slot adherence

8.5.2  Figure 8-17 shows the proportion of ATFM regulated flights departing outside the ATFM
window at 11 airports during 2010. Aggregate trends are shown in Figure 6-3.
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Figure 8-17: ATFM slot adherence at airports [2010]
8.5.3 The ability to control adherence to ATFM slots is high in Munich where A-CDM

procedures are applied. However, some airports without A-CDM procedures (e.g. Rome
FCO) also have good performance with respect to this indicator.
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8.6 Conclusions

8.6.1 Congestion remains an issue at several major European airports, notwithstanding: (i) the
traffic downturn in 2009 and (ii) capping of demand through the airport co-ordination
process.

8.6.2 In view of the long lead time required to increase airport capacity (new runways, new
terminals, etc.) significant problems can be expected when traffic grows.

8.6.3 The airport arrival ATFM delays increased by +30% compared to 2009 (1.8 minutes per
arrival). The terminal area transit time (ASMA) increased by +8% (2.8 additional minutes
per arrival).

8.6.4 Departure delays attributable to local ATC constraints remained stable, but taxi-out
additional times increased by 0.6 minutes. This is a negative trend.

8.6.5 Istanbul (IST), London Heathrow (LHR) and Gatwick (LGW), Madrid (MAD), and
Rome (FCO) generated high taxi-out additional times (+6 to +10 minutes). CDM/DMAN
can contribute to a more efficient management of the departure flow, and its
implementation should be considered by these airports.

8.6.6 Arrival ATFM delays are monitored by EUROCONTROL, but the other above-
mentioned TMA/airport efficiency KPIs are not. Active monitoring and management of
those performance indicators, both by the Network Management function and local ATC
units could bring significant benefits.

8.6.7 Reactionary delays amount to 46% of all air transport delays. The propagation of delays
through the network and their potential mitigation by the Network functions and the
revision of the current ATFM priority rule would be worth investigating.

8.6.8 Significant improvements in ANS performance could be achieved by enhancing the
relationship between the Network functions and airports.

8.6.9 The following measures could be taken to mitigate the impact of adverse weather
conditions:

e provision of early information on the capacity of airport/handling infrastructures (e.g.
de-icing); status of the airport movement area; and enhanced meteorological
forecasts, combined with effective CDM processes, would help ANS to exercise its
role of managing traffic at the airport; and,

e improved management of arrivals in strong wind conditions (weather information
input in arrival manager tools and introduction of time-based separations).
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Chapter 9: Environmental Impact of ANS

KEY POINTS KEY DATA 2010

I. Emissions from aviation account for approximately |IFR Flights controlled™ 95M | +0.8%
3.5% of total CO, emissions in Europe. The part that
can be influenced by ANS contribution is limited to
0.2% of total emissions.

Tot. CO, emissions from

o i ~138Mt | +3.9%
aviation within Europe

Avg. fuel burn per flight in
2. ANS-related fuel efficiency is already high (¥94% in | European airspace

2010). Further improvement can be achieved in
particular by improving the route network and by |Total ANSactionable CO> | o cvre | 46804
better managing the flow to/from main airports. |™SS1O0
Improvements made in 2010 were however cancelled- | ANS-related fuel
out by the impact of the ash cloud and ATC industrial | efficiency
tensions in France and Spain.

~ 4.7t +3.0%

~ 93.8% -0.2%

CO; emission actionable by ANS by flight phase

3. Noise management at airports is an important issue
and a well balanced and forward looking strategy is | Horizontal flight phase ~5.IMt | +5.8%
required by Airport Operator, ANSP, CAA and the

local land use planning authorities to reduce noise ASMA inefficiencies ~1.7Mt | +11.3%
exposure and the number of inhabitants affected by . . o
noise while optimising the use of airport capacity. Taxi out inefficiencies ~1OMt | +9.6%

9.1 Introduction

9.1.1 Sustainable development is an increasingly important political, economic and societal
issue and the aviation industry has a responsibility to minimise its global and local impact
on the environment. This chapter addresses the role of ANS in the reduction of aviation’s
environmental impact, which should be seen as an evolutionary rather than a
revolutionary process.

9.1.2 The first part of this chapter focuses on the global impact and evaluates the ANS
contribution towards minimising the impact of aviation on climate (Section 9.2 to 9.5).
The second part of this chapter (Section 9.6 onwards) looks at local air quality and noise
at major airports.

9.2 Reducing aviation’s impact on climate

9.2.1 Climate relevant emissions from aviation include carbon dioxide (CO,) contrails and
cirrus clouds (H,0), oxides of nitrogen (NOx) oxides of sulphur (SOx) and soot.

9.2.2 CO; can remain in the atmosphere for over 100 years and is considered to be the most
important greenhouse gas (GHG) with the largest cumulative impact on climate.

9.2.3  Contrails (short for "condensation trails") are the visible trails of condensed water vapour
(H,O) made by the exhaust of aircraft engines. Depending on atmospheric conditions,
contrails may be visible for a few seconds or minutes, or may persist for some hours. The
climate impact of cirrus clouds and contrails depends not only on traffic density but also
on weather, temperature and ground surface reflection.

9.2.4  According to the European Environmental Agency (EEA), transport accounts for around
a quarter of total CO, emissions™. Aviation’s relative share accounts for approximately
3.5% of total anthropogenic CO, emissions in Europe® and is therefore comparatively

53 ESRA 2008 area (see Glossary).

54 Ideally the evaluation of CO, emissions by sector should not be based on direct fuel burn but should also consider
emissions related to power production, building of transport infrastructure etc.

55 The Intergovernmental Panel on Climate Change (IPCC) (2007) estimates that international aviation contributes
about 3% to anthropogenic global warming.
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small. Its evolution will be partly driven by traffic growth, technological improvements
(aerodynamic and engines) and use of alternative energy sources, but also by the long
lead time necessary to take the full benefit of these improvements (the lifespan of an
aircraft is typically 30 years).

9.2.5 Although the aviation share of —8— Air Road —ii- Rail —A— Maritime
total CO, emissions 1is still 180 7
comparatively small, in view of 160 ~
the forecast traffic growth and E 140 1
the environmental and 5 120
economic benefits, the aviation o)
industry has a responsibility to 5 1001
minimise its impact on climate 'é 80 -
by fuﬂher improving aviation S 60 { Mmoo
efficiency. S Lola Al
9.2.6 The amount of CO, emitted per 20 7
passenger km for different 0 —— T
modes of transport is largely L5233 5933885 8
determined by the type of PPPPPINNNIRNNNS
Source: European Environmental Agency

vehicle (aircraft, train, and car),
vehicle utilisation (load factor) Figure 9-1: CO, emissions per mode of transport in
and driving  characteristics Europe

(speed, distances).

9.2.7 Figure 9-1 shows a continuous reduction of CO, emissions per passenger km from
aviation in Europe reaching a level close to road transport in 2008. Aviation CO,
efficiency and the contribution of ANS towards reducing CO, emissions is evaluated in
more detail in section 9.4 of this chapter.

9.2.8 Figure 9-2 shows the number of 1883’ W’ |
flights®® and corresponding fuel burn 800/: / |
for the full flight distance by flight < 70% J
time in 2010. ¢ 60% -

T 50% -
. = [

9.2.9 Almost one quarter of flights are less E gg 0//" i o
than 1 hour and account for only =4% ° 200/: é 7 ] +FL'J%| ;um -
of total fuel burn. The remaining 10% 4.
~96% of the fuel burn originates from 0% —
flights longer than one hour, for which T8 S 3 6O N B S S
the potential of substitution with source: Flight duration in hours v
alternative modes of transport is PRC analysis
limited in practice®’. Figure 9-2: Fuel burn by duration of flight

9.3 Aviation related environmental policy and targets

9.3.1 After almost a decade of deadlock on how to address emissions from international
aviation, ICAO Contracting States made the first global governmental agreement to
commit the aviation sector to reduce greenhouse emissions from international aviation at
the ICAO 37™ Assembly in October 2010.

56 Only departing flights are considered to avoid double-counting of flights within Europe and to allow global
consolidation of such statistics. Similar statistics would be obtained for arrival flights. Overflights are nearly
negligible (~0.5% of flights).

57 The improvement of fuel efficiency on long haul flights requires wider cooperative agreements between regions
(see also AIRE initiative in Section 9.5).
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9.3.2 The ICAO resolution was presented at the UN climate talks (UNFCCC COP 16) in
December 2010 but no reference was made to aviation in the final COP 16 text. The
ICAO resolution contains a number of noteworthy elements:

e a global goal of 2 % annual fuel efficiency improvement up to the year 2050,
supplemented with further exploration of the feasibility of more ambitious medium
and long-term goals, including carbon-neutral growth (CNG) and emissions reduction
of the sector;

e development of a CO, certification standard for aircraft engines by 2013 and
facilitation of operational improvements to further reduce aviation emissions;

e development of a global framework for market-based measures (MBM) in
international aviation by the next Assembly in 2013;

o further elaboration on measures to assist developing States and to facilitate access to
financial resources, technology transfer and capacity building; and,

e submission of State action plan to ICAO by June 2012, outlining their policies and
actions, and annual reporting of data to ICAO on their aviation fuel consumption.

9.3.3 The Flightpath 2050 goals for 2050 [Ref. 47] envisage technologies and procedures
available to enable (relative to the capabilities of a typical new aircraft in 2000):

e a 75% reduction in CO2 emissions per passenger kilometre to support the global
aviation sector goals (Carbon-neutral growth starting 2020 and a 50% overall CO,
emission reduction by 2050);

e a90% reduction in NOx emissions;
e a 65% reduction of the perceived noise emission of flying aircraft; and,

e cmission free aircraft movements when taxiing.
ENVIRONMENTAL POLICY — THE EUROPEAN CONTEXT

9.3.4 At European level, the two most relevant policy measures with regard to mitigating the
aviation related impact on the environment are the EU Emission Trading Scheme (ETS)
and the Single European Sky (SES).

9.3.5 To cap the aviation sector’s CO, emissions, the EU decided to include it in the European
Union Emission Trading Scheme (EU ETS), which was originally limited to stationary
sources of CO,. This makes aviation the first, and thus far the only, transport mode
included in the EU ETS. It will require the aviation sector to either realise CO, emission
reductions or to buy allowances on the market thus contributing to the reduction of
emissions from other sectors.

9.3.6 It is interesting to point out that the EU ETS will not EU ETS and Aviation
only affect European airlines, but all aircraft arriving
or departing from EU airports.

According to Directive 2003/87/EC
[Ref. 48] and subsequent amendments,

¢ . . . C e aircraft operators will be obliged to
9.3.7 For the 1 trading period in which aviation is included ¢ ;o1 der “allowances” for e

(starting in 2012), the CO, allowance is set to 97% of commercial flights with a take off
average annual aviation emissions during the years weight of 5.7t or above, landing at and
2004-2006. For the 2™ trading period (2013-2020), departing from any airport in the EU as

the limit will be set to 95% of the baseline. LG AL, WDty EmEihion tllies
subject to the same rules as

international air traffic.
9.3.8  For the period 2013-2020, 82% of the allowances will . . .
Aircraft operators with a relatively low

be allocated free of charge to aircraft operators and jymber of flights have been exempted

58 Flightpath 2050 continues the work that the Advisory Council for Aeronautics Research in Europe (ACARE) has
been doing since 2001 beyond 2020 to 2050.
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15% of the C02 allowances are allocated by to avoid excessive administrative cost
auctioning. The remaining 3% will be allocated to a burden. The so-called “de minimis”

ial for later distribution to fast growin clause excludes operators with fewer
Spe?la reserve . g € than 243 flights per 4-months period
airlines and new entrants into the market. for three consecutive 4 months periods

was added to the Directive.

9.3.9 In addition to the EU ETS, the SES performance scheme (see Chapter 2) and related
initiatives such as the Flexible Use of Airspace (FUA) Concept, the creation of Functional
Airspace Blocks (FABs) to reduce the level of fragmentation in Europe, and in due course
SESAR are expected to drive flight efficiency and capacity improvements with resulting
positive effects on fuel burn and the environment.

9.4 Aviation CO; efficiency

9.4.1 Figure 9-3, provides a conceptual framework for the analysis of aviation CO, efficiency.
The contribution of aviation is the product of four factors (net carbon content, ANS-
related fuel efficiency, aircraft fuel efficiency and load factor), which correspond to
different accountabilities and performance improvement options.

CO,
emissions
Alternative Net carbon :
fuels content Horizontal
Actual en route profile
fuel burn Vertical
Air navigation ANS-related [lillen-route profile
9 Ideal fuel efficiency .
services Terminal

fuel burn i CO, efficiency
@M (reference trajectory) : (kg)/RTK
Aircraft fuel Taxi phase
efficiency

o Available tonne
Airlines/ < kilometre (ATK)

Manufacturers
Load factor
Revenue tonne

| kilometre (RTK)

Figure 9-3: Factors affecting aviation CO; efficiency

9.4.2  Aviation CO; efficiency is measured in kilograms of CO, per Revenue Tonne Kilometre
(RTK), or similar measure of commercial aviation output.

9.4.3 Alternative (non-fossil) fuels are Net carbon fuel content

therefore a potentially powerful Way 10 The net carbon content of fuel, defined as the ratio of net

decouple aviation emissions growth kilogram of CO; per kilogram of fuel. For kerosene, this
from air traffic growth, but much ratio is 3.15 [Ref. 49]. The net carbon content can be
research, development, investment and significantly reduced with bio-fuels, produced from bio-
time are still needed before any materials. This ratio could even be reduced to zero if
hydrogen can be used as aviation fuel and produced
carbon-free.

significant deployment can take place.

9.4.4 Aircraft fuel efficiency is defined as fuel burn on the shortest trajectory per Available
Tonne-Kilometre (ATK) or alternative measure of air transport capacity. It is under
airlines’ and manufacturers’ influence and can be improved by fleet renewal with more
efficient aircraft, advances in airframe and engine technology, and optimised use of
aircraft (speed, stage length, etc).

9.4.5 Figure 9-4 shows the significant efficiency improvement between 1960 and 2010 in terms
of engine fuel consumption (-49%) and aircraft fuel burn per seat (-82%).
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9.4.6  The third improvement area relates to aircraft load factors, defined as the ratio between
used capacity (RTK or RPK) and offered capacity (ATK or ASK).

9.4.7 Average load factors have increased over the past years and are already relatively high (in
the 75-80% range) and there is limited room for improvement there.
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2 40 Aircraft fuel
K=} \ burn per seat
30 - —.‘—ﬂ-___
— |
20 . L
82%
10
0
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Year of model introduction
Source: ICAO Environmental Report, 2010
Figure 9-4: Aircraft fuel efficiency gains

9.4.8 According to the European Environmental Agency, the combined effect of improvements
in aircraft technology and increased load factors has resulted in a decrease in specific CO,
emissions of air passenger transport by 28% between 1995 and 2008 [Ref. 50]. But
because air transport demand has grown faster than efficiency improvements the total
emissions are still growing. This is true for all transport modes, with the road sector
taking the main share.

9.4.9 Figure 9-5 provides a summary of the four main areas for the improvement of aviation
CO, efficiency and an estimation of the possible scope for improvement.

Main areas of
improvement

Actionable by Potential improvement

Industry/ aircraft | High benefits in the medium-long

Alternative * Net carbon content of . L .
manufacturers/ term (increasing yield with
fuels fuel L . .
airlines increasing traffic levels)
S Limited
ANS-relat * Opt t f4-D
NSz Optimisation o ANS (decreasing yields with increasing

meliefficiencyl) trajectory traffic levels - congestion)

. * Fleet renewal Aircraft
Aircraft fuel . . .. .
. * Aircraft design and manufacturers/ Significant over time
efficiency .
use airlines
. e L. .. Limited/ moderate as load factors
Load factor » Aircraft utilisation Airlines

are already very high (~80%)

Figure 9-5: Factors contributing to aviation CO, efficiency

9.4.10 The main contribution to the reduction of aviation CO, emissions is expected to come
from fleet renewal, technology developments and low carbon fuels.

ANS CONTRIBUTION TOWARDS AVIATION CO, EFFICIENCY

9.4.11 ANS contribution is closely related to operational performance which is largely driven by
inefficiencies in the four dimensional trajectory and associated fuel burn (and emissions).
There is a close link between reducing GHG emissions and airspace user requirements to
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minimise fuel burn®. En-route ANS operational performance is addressed in more detail
in Chapter 7 and ANS at airports is analyses in Chapter 8.
9.4.12 Figure 9-6 provides an overview of total aviation emissions within European airspace in
2010. Total aviation related CO, emissions® are estimated to be 138 million tons in 2010
which represents an increase of 3.9% compared to 2009.
Intercontinental flights
From/ To Europe
Within Outside

Europe Europe
a b c a+b

TOTAL

Intra-European
Flights

Within Europe

9.4.13

9.4.14

9.4.15

Number of flights 7.6 M 1.8 M 9.5 M
Average number of seats 127 219 155
Average Max. Take Off Weight 64 t 195t 94 t
Average Distance flown 913 km 1684 km 2 945 km 1063 km
Average flight time 81 min 124 min 201 min 89 min
Fuel per flight (including taxi) 3.2t 10.7 t 21.8t 4.7t
Total Fuel 24 Mt 20 Mt 40 Mt 44 Mt
CO, (3.15kg/ kg of fuel) 76 Mt 62 Mt 126 Mt 138 Mt
% 55% 45% 100%

Figure 9-6: Aviation emissions within European airspace in 2010

Figure 9-7 summarises the current best estimate of ANS operational efficiency. The share
of ANS actionable CO, emission reductions relates to a theoretical optimum (distance and
time) from a single flight perspective which are - due to inherent necessary (safety) or
desired (noise, capacity, cost) limitations - not achievable at system level and therefore
cannot be reduced to zero.

Fuel/ Fuel CO: total
2010 flight Total

Aviation emissions within European airspace 471 44Mt 138Mt
Actionable by ATM

- Horizontal flight path 172 kg 1.6Mt 5.1Mt 3.7%

- Vertical flight profile (see footnote 61) 25 kg 0.2Mt 0.7Mt 0.5%

- Airborne (ASMA) delays 56 kg 0.5Mt 1.7Mt 1.2%

- Taxi-out delays 34 kg 0.3Mt 1.0Mt 0.7%
Total 288kg | 2.7Mt | 8.6Mt 6.2%

Figure 9-7: Share of CO, emissions actionable by ANS in 2010 '

The estimate contains inevitably margins of uncertainty. For instance, while the great
circle distance used for the calculation of the inefficiencies in the horizontal flight path is
the shortest route, it may not always correspond to the user preferred profile which also
considers factors such as wind or operation cost or the profile with the least impact on the
climate®.

Average ANS-related fuel efficiency in Europe is estimated to be around = 94% which
means that ANS contribution towards improving aviation CO, efficiency is limited to

59 The emissions of CO, are directly proportional to fuel consumption (3.15 kg CO, /kg fuel)

60 Please note that the analysis scope in Figure 9-6 differs from the EU ETS as only the part flown within
EUROCONTROL airspace is considered for the ANS efficiency calculation.

61 The table shows fuel per flight for airborne and taxi delays. The average per arrival or departure is higher as not
all flights take off or land in Europe. Fuel burn for the vertical profile is an estimate from a previous study [Ref.

36].

62 Recent research shows that if the effects of cirrus clouds are taken into account, a climate optimised route might
not always be the shortest route.
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some 6% of the total aviation related fuel burn and associated CO, emissions®” (see Figure
9-8). This corresponds to approximately 0.2% of total CO, emissions in Europe (6% x
3.5% = 0.2%).
9.4.16 The horizontal en-route flight path is the main component (= 3.7%), followed by airborne
delays in the terminal area (ASMA additional time) which are estimated to be around =
1.2%. The horizontal en-route flight path is addressed in more detail in the flight
efficiency section in Chapter 7 and ANS-related inefficiencies at airports (taxi-out delays,
terminal (ASMA) delays) are addressed in more detail in Chapter 8.

Share of aviation in
total CO2 emissions:
~ 3.5%

Total other anthropogenic
CO2 emissions (~96.5%)

Share of aviation CO2
emissions
actionable by ANS:

I ANS-related fuel efficiency ~ 94%
~ 6%

\

Due to required (safety) or

desired (capacity, env.) trade-offs .M. Ai.’ ort ANS
& other factors such as weather, Horlzorlta:‘lgnli ver:‘l'fal Tern:lngl :oldlngs,
. en route flight profile axi phase
share actionable by ANS
the share actionable by ANS (@) (Chapter 8)

cannot be reduced to 0%
Figure 9-8: Estimated ANS contribution towards reducing CO, emissions [2010]
9.4.17 Although the ANS contribution towards reducing CO, emissions is limited, there is scope

for improvement and the next section will introduce a range of initiatives aimed at
achieving ANS-related fuel efficiency improvements in the short and medium term.

9.5 Improving ANS-related fuel efficiency
9.5.1 Figure 9-7 suggests that there is scope for efficiency improvements (i.e. compared to idle
or optimum) but also in the way inefficiencies are distributed along the flight trajectory
(e.g. where delays are taken). One of the major challenges for improving ANS-related
fuel efficiency will be the improvement of aviation’s environmental performance in the
face of continuous traffic growth.
Related programmes and initiatives
9.52 A number of European programmes and As a short term measure in response to the high jet
initiatives such as SESAR and the European fuel price in 2008, EUROCONTROL, IATA and
flight efficiency plan, but also wider CANSO developed the European flight
cooperative agreements such as AIRE, aim at efficiency plan [Ref. 37] with the goal to drive
exploring ways to reduce environmental Mmmediate efficiency improvements.
impact while improving Operational The European Joint Industry CDA Action Plan
efﬁciency. is a joint initiative of EUROCONTROL, IATA,
CANSO and ACI with the goal to roll-out CDA at
. . . up to 100 and more ECAC airports and to a
9.5.3 Figure 9-9 provides an overview qf areas  minimum of 50 airports by the end of 2013.
where ANS hé.ls a role to improve aviation’s SESAR - the Single European Sky ATM Research
CO, fuel efficiency. It relates to some extent PSS G 6 Dreviing (10 e Eneien
also to initiatives which also have a positive of ATM/CNS systems - is targeting significant
impact on local air quality and noise at benefits in terms of efficiency gains by maturing
airports (see next section). new ATM technologies and procedures, including
reducing the environmental impact by 10%.
9.5.4 A large part of ANS-related inefficiencies are The Atlantic Interoperability Initiative to

63 CANSO estimates ANS-related fuel efficiency between 92-94% in its report “ATM Global Environment
Efficiency Goals for 20507, CANSO, December 2008.
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the result of inefficiencies in the route Reduce Emissions (AIRE) is part of SESAR and
network design and imbalances between NextGen joint efforts to reduce environmental

. . . impact. AIRE aims to improve energy efficiency,
demand and available capacity, coupled with lower aircraft noise, enhance ATM interoperability

the ne?d tO. provi'de. sequencing and safe through the acceleration of the development and
separation (i.e. distribution of the delay implementation of environmentally friendly

between air and ground). procedures for all phases of flight (gate-to-gate).

9.5.5 While ANS is not always the root cause of those inefficiencies (weather, airport
scheduling, noise restrictions, etc.), the way the inefficiencies are managed and
distributed along the various phases of flight has clearly an impact on the environment in
terms of greenhouse gas emissions and noise, on airspace users in terms of fuel burn and
on the air transport system in terms of capacity utilisation.

ORIGIN DESTINATION
AIRPORT AIRPORT

Taxi-out Take-Off Departure/ Cruise  Descent/ Landing Taxi-in

Climb Approach
Integrated 4-D gate to gate trajectory management (lateral, vertical, time and speed)
ANS performance at airports ANS en-route performance ANS performance at airports
» Optimise push back time sequencing « Improved route network design & « Reduction of terminal
« Optimum taxi routing (distance & time); support of free route initiatives; holdings (ASMA times);
 Improved airspace utilisation (civil » Optimum taxi routing

military, additional CDRs, better flight (distance & time);

planning) Support to fuel efficient
+ reduce RADs descent trajectory;

Related projects/initiative

.

Continuous descent
operation (CDO);
Arrival manager (AMAN)

» Departure manager (DMAN)

« Airport Collaborative Decision Making
(CDM)

* Flexible use of airspace (FUA)
» ATS Route network (V7)

Figure 9-9: Overview of ANS-related initiatives towards improved fuel efficiency

9.5.6 A number of ongoing ANS-related initiatives already target the improvement of fuel
efficiency in the various phases of flight:

e Airport CDM helps reducing fuel burn in the taxi out phase by optimising the
departure queue. Aircraft are sequenced by managing the push-back times at the gate
in order to minimise the departure queue, aircraft taxi times, and fuel burn to a
necessary minimum;

e Arrival managers can contribute to reduce holding time by starting the sequencing of
the arrival queue already in the en-route phase (speed reduction) and enable
sequencing techniques such as “point merge”;

e Continuous Descent Operations (CDO) are being formally offered at some stage of
the day at 40 airports and 10 airports have implementation trials in progress; and,

e Route network design has also continued improving this year, although part of the
improvements this year have been cancelled as a result of ATC industrial action (and
the ash volcanic cloud) which forced airspace users to circumnavigate closed
airspace.

PRR 2010 101 Chapter 9: Environmental Impact of ANS



9.5.7  While those initiatives are worth pursuing and should be further encouraged, care must be
taken to avoid that savings made in terms of time and fuel in one flight phase are not
offset by increased fuel burn or additional (and potentially less fuel efficient) times in
subsequent flight phases.

9.5.8 For instance, keeping an aircraft on the ground (engines off) may result in a higher overall
fuel burn if aircraft fly at a higher speed after take off to recover part of an ATFM delay
experienced at the origin airport. Similarly continuous descent operations (CDO) — if not
properly managed — can paradoxically result in higher fuel burn than without CDO.

9.5.9  Furthermore there are trade offs to be considered. The frequent use of queuing (airborne
& taxi out) to maximise runway throughput at airports (see also Chapter 8) has a not
negligible detrimental effect for the environment and needs to be reduced to a necessary
minimum.

9.5.10 A recent study [Ref. 51] aimed at estimating the potential savings of absorbing additional
time in the terminal areas through the application of speed control in cruise suggests
significant potential for fuel savings.

Estimated benefits of absorbing terminal delays in cruise
in 2009 ( delay threshold in terminal area: 1.5 minutes)

9.5.11 Figure 9-10 depicts the

estimated fuel savings as a 50%
function of available cruise time 45%
for the absorption of terminal & 40%
delay through speed reduction & 35%
of 5% and 8% in cruise. g 30%
5 25%
. L 2 20%
9.5.12 Given the need to maintain
. 2 15%
pressure  on the  airport é 10[; -5-8% speed reduction in cruise
. . 0
combined with current e 5% ——5% speed reduction in cruise
navigational accuracy to 0%
achieve desired arrival times, 30 50 20 90
fuel curves were calculated for a Maximum cruise time available
threshold of 1.5 minutes of  source:PRC;FAA to absorb terminal delay (min)
delay remaining in the terminal  gjoure 9-10: Potential fuel savings through speed
area.

reductions

9.5.13 With a conservative assumption of a 5% speed reduction in cruise, the study estimates
that up to 35% of the excess fuel burn on descent could be reduced through better
combined ATM and airline procedures.

9.5.14 There is a need for a more integrated approach which combines and coordinates different
flow management techniques (ground delays, speed control, etc.) along the entire 4-D
flight trajectory to reduce fuel burn, emissions, and delays while maximising the
utilisation of available en-route and airport capacity. Technology available aboard
modern aircraft assist flight crews in the selection of speed/altitude commands that
provide the best flight efficiency for a given set of airline and air traffic constraints.

9.5.15 Making use of those technologies to support trajectory based operations is one of the
main element of the future concept being developed by the SESAR project in Europe and
NextGen in the US.
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9.6 Reducing aviation’s environmental impact at/around airports

9.6.1 Noise and local air quality are the most important local factors from an environmental
viewpoint for local communities and airports alike, and in recent years a number of EC
directives addressing noise and local air quality have been adopted.

9.6.2  Establishing environmental restrictions at airports can have an impact on aircraft mix
(engine types, etc.), queuing strategy (at the stand or nearby the runway) and trajectories
(route design) in the vicinity of the airport.

9.6.3 Environmental restrictions can however also lead to capacity constraints at airports and
hence lead to congestion, holdings and additional fuel burn at already constrained
airports. There might even be trade-offs between environmental restrictions. For instance,
a change in the flight path to minimise noise exposure on the ground could lead to longer
routes and thus reduced flight efficiency and increased emissions.

LOCAL AIR QUALITY (LAQ)

9.6.4 Local Air Quality (LAQ) is an increasingly important issue at airports. While there is no
specific EU LAQ legislation in relation to aviation, the EC Directive 2008/50/EC
[Ref. 52] on ambient air quality and cleaner air for Europe sets clear standards and
requires Member States to stay within set limits for these pollutants.

9.6.5 Pollutants released into the atmosphere by activities affect local air quality. Nitrogen
oxides (NOx) are regarded to be the most significant pollutant. At airports, the emission

inventory can be broadly divided into three categories:

e passenger and staff travel to/from the airport (by car, bus, train);

e airport infrastructure and aircraft handling (auxiliary power units (APUs), airside
vehicles, stationary power plants, construction, etc) within the airport perimeter; and,

e cmissions from aircraft during landing and take off®* but also when aircraft taxi
(engine technology and operational efficiency).

96.6 Local air quality:

Local initiatives at airports aimed at
improving local air quality usually consist of
a mix of measures including low emission

airside vehicle fleet, NOx related landing

Local air quality LAQ is concerned with potential
health effects of air pollution. Aircraft, road
vehicles and other sources such as power plants
at and around airports emit a number of

9.6.7

charges, staff travel, use of fixed ground
power instead of APUs, and improved
efficiency of operations. Additionally to the
positive impact on local air quality, those
initiatives also contribute to a smaller extent
towards reducing the impact of aviation on
climate.

pollutants, particularly Nitrogen Oxides (NOXx)
and Particulate Matter (PM10) which impact on
human health.

From a local air quality point of view, NOx is
generally considered to be the most significant
pollutant. It is a by-product of combustion of
hydrocarbon fuels in air at high temperatures and

pressures.

The direct contribution of emissions at airports to overall emissions in the vicinity an
airport depends on the emission sources surrounding the airport. According to ICAO, for
a typical urban environment, airport emissions represent approximately 10% of total
regional emissions in the vicinity of airports but the percentage is higher in more rural
environments. Emissions from aircraft are estimated to contribute between 70-80% of
total airport NOx emissions [Ref. 53].

64 The potential adverse effects of pollutants released within an aircraft’s landing and take-off cycle (LOT). The
standard LOT cycle is considered by ICAO to be up to 3000 feet or 915 metres above ground level.
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9.6.8 LAQ emissions from aircraft at the source: Aircraft technology has become
significantly cleaner over the past years and the trend is likely to continue [Ref. 47].

9.6.9 ICAO’s Committee on Aviation Environmental Protection (CAEP) frequently revises
aircraft technical design standards to reflect technological progress. CAEP/6 came into
force in 2008 and introduces engine NOx emission standards which are 12% lower than
in CAEP/4.

9.6.10 Operational opportunities to reduce LAQ Emissions from aircraft: The ANS
contribution towards improving local air quality is mainly related to operational
performance and associated fuel burn during take off and landing and in the taxi phase.
For instance, improved taxi efficiency through A-CDM not only reduces fuel burn but
also has a positive impact on local air quality (see also Chapter 8).

9.6.11 There are a number of ANS-related initiatives and projects addressing the improvement
of local air quality. The EUROCONTROL Airport Local Air Quality Studies (ALAQS)
promote best practice methods and tools for airport LAQ analysis and interdependency
analysis between noise and emissions.

AIRCRAFT NOISE AT AIRPORTS

9.6.12 Airports strive to balance the need to increase capacity in order to accommodate future
traffic growth with the need to manage aircraft noise and negative effects on the
population in the airport vicinity.

9.6.13 While the degree of perceived annoyance for a given noise level varies by culture, social
circumstances and individual disposition, noise above a certain level® has undoubtedly
adverse impacts on people’s health, quality of life and on other factors such as housing
values and the learning acuity of students in affected schools.

9.6.14 The total number of passengers in 2008 Noise eXpOSL;re of people in agglomerations
transported by air in the EU27 was 798 by mode of transport in the EU [milions]
million [Ref. 54] whereas the number of m Lden > 55dB
people exposed to noise (Lden>55dB) 50 1 ,

. . Lnight > 50dB
from 71 major airports was about 40
2.5 million [Ref. 55].
30 -

9.6.15 Although the number of people affected 20 -
by noise from railways and airports is
much lower than from road traffic 10 A
[Ref. 55], it is interesting to note that .

. . . 0 - ||
there is a higher sensitivity towards
Roads Railways Airports

aircraft noise which is perceived to be

“louder” than noise from other modes of

transport. Figure 9-11: Noise exposure by mode of
transport in the European Union

Source: European Environment Agency

65 According to World Health Organization average night noise level Ly, > 55dB is considered increasingly
dangerous for public health. Adverse health effects occur frequently, a sizeable proportion of the population is
highly annoyed and sleep-disturbed. There is evidence that the risk of cardiovascular disease increases.
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. _r . EC directives on noise
9.6.16 Noise restrictions are usually imposed On 1.0 EC noise Directives of partioular

airports by Governments or local Planning importance to aviation were implemented in
Authorities and the level of compliance is Europe. The first Directive (2002/30/EC
monitored at local level. Noise management [Ref.56]) based on the ICAO ‘Balanced
strategy and its implementation are usually ~APproach’, specifies the overall approach to
o1 . airport noise management in Europe.
under the responsibility of the airport operator,  1p.  cecond EC Directive (2002/49/EC
but each operational stakeholder at airport has  [Ref. 57]) provides guidance for Member States
a role to play in reducing noise. It should be on the assessment and management of
noted that there are trade-offs which need to  environmental noise using harmonised noise

be considered when noise restrictions are put ~ metrics and subsequent publishing of noise
. 1 t ai rt management plans. It requires competent
In place at alrports. authorities in Member States to draw up

"strategic noise maps" (i.e. noise contours) for
9.6.17 Figure 9-12 shows the four elements of the major roads, railways, airports® and

ICAO “balanced approach”. The number of agglomerations, using harmonised  noise

people exposed to noise emissions from indicators and to draw up action plans to reduce
noise where necessary.

aircraft is the result of (1) land use planning  , ygisionally, a further EC Directive (2006/93
and management, (2) noise at source, (3) noise  EC [Ref. 58]) requires Member States to ensure
abatement operational procedures (NAOPs), that all civil subsonic jet aeroplanes operating

and (4) aircraft operating restrictions. from airports situated in their territory comply
with the standards specified in Part II, Chapter

3, Volume 1 of Annex 16 ICAO

9.6.18 In Europe, accountability for noise management is generally given to airport operators
under rule making and supervision of national authorities; accountability for land use
planning is given to local authorities, based on land use policies developed at higher
levels. ANS have an essential role in support of noise management by the airport
operator.

9.6.19 Figure 9-12 presents the four main measures to reduce exposure of the population to
aircraft noise, related time-scales, organisation in charge, potential improvements and

enablers.
Time scale Actionable by Potential improvement Enablers
Land use Local authorities Substantial benefits in the long term Land use policy
planning Long term - — -
Reduction of (10 -20 years) Industry/ aircraft S}gmﬁce}nt over t1m.e ' , Technology &
. manufacturers/ (increasing yield with increasing
noise at source - . fleet renewal
airlines number of new aircraft)
Moderate — subject to trade offs with
. Short to . . ..
Noise abatement . flight efficiency(and hence emissions), -
. medium . ANS & airline
operational CAA / ANSP delays and runway capacity
term . . o . performance
procedures (1-3 years) (decreasing yields with increasing
Y traffic levels) - congestion)
Aircraft . . .
operational Short term CAA/ airport Typically moderate — trade off with Reoulato
rfs trictions (6-12 months) | operator/ ANSP airport revenues. gulatory

Figure 9-12: Main measures to reduce noise exposure around airports

9.6.20 Reduction of noise at the source relates to aircraft and engine standards and is mainly in
the domain of aircraft manufacturers. A review of the Implementation of Directive
2002/49/EC on Environmental Noise, (Task 2, May 2010) [Ref. 59] concluded that noise
reductions at source (as in the 1990s) with a similar order of magnitude are not likely to
occur in the near future.

66 “Applicable to ‘major airports’ shall mean a civil airport, designated by the Member State, which has more than
50 000 movements per year (a movement being a take-off or a landing), excluding those purely for training
purposes on light aircraft”;
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9.6.21 Nonetheless, there is still room for improvement. For new generation aircraft e.g. A380-
800, the 85 dB footprint (3.74km?) is by 46 % smaller than the one for B747-400 aircraft
(6.97km?). According to Boeing, the noise footprint of the 787 is more than 60 percent
smaller than those of today’s similarly sized airplanes. Manufacturers of smaller aircraft
also have ambitious plans to produce quieter aircraft. Bombardier claims that the future
generation of C-Series family will be 4 times quieter than current similar size of aircratft.

9.6.22 In this context, it is interesting to note the ambitious goal of the Clean Sky initiative for
2020 which is the reduction of external noise by 50% compared to 2000 levels through an
improvement of aircraft and engine technology.

9.6.23 It is worth pointing out that - due to the long life cycle of aircraft - it takes some lead time
to fully realise the benefits of technical progress. This is largely linked to airline fleet
renewal and resulting positive effects on noise emissions.

10dE
reduction in
percaed
nchar bl

1850 1860 1870 1880 1000 2000 0 i
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Figure 9-13: Reductions in perceived noise levels by aircraft type

9.6.24 Land use planning and management is one of the main elements of the ICAO
“balanced approach”. Local and regional authorities are typically responsible for the land
use planning (land use zones at and around airport). The main target is to properly plan
residential development in combination with strategic noise-maps, so that if there is
shrinkage of the noise contour, the population inside the remaining contour does not
increase.
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NEIED . Passengers
Year contour Residents | . "~
[km2] in millions
1990 97 000
1992 130 60 000
1998 135 45 000
2000 85 15 000 9,5
2003 56 9000 9,7
2004 58 11 000 10,7
2005 61 8 000 11,1
2006 55 12 000 12,1
2007 54 7 000 13,0
2008 56 12 000 13,4
Noise contour of Helsinki Vantaa airport in Lden 55dB [Ref. 60] | 2009 56 12 000 12,6

Figure 9-14: Noise contour and exposure at Helsinki airport

9.6.25 Figure 9-14 illustrates the changes in noise exposure at Helsinki Vantaa airport. The noise
contour (in Lden®” 55dB) and the number of people exposed to aircraft noise could be
reduced considerably while traffic continued to grow during the same time, however it
can also be observed that noise contours have not changed substantially since 2003, hence
the achievement of the Clean Sky Initiative for 2020 (see § 9.6.22 would be essential for
further reducing the area exposed to noise.

9.6.26 The aim of aircraft operating restrictions is to limit noise exposure, especially during
the night and ANS has a role in ensuring the adherence to those restrictions. So called
“curfews” are arguably the most rigorous measures®. At Paris Orly airport for example,
landings are forbidden between 23:30-06:19, and take-offs are forbidden between 23:20-
05:59. Another measure which can be applied is a cap on movements, usually imposed
for night movements, but there are already a number of airports which have also a cap on
movements per season or per year in order not to exceed noise quota®® e.g. Paris Orly, and
Amsterdam Schiphol.

9.6.27 Noise abatement operational procedures (NAOPs) are the main area where ANS
contributes to the reduction and/or reshaping the noise contour. Broadly these can be
broken down into three categories:

e noise abatement flight procedures (i.e. Noise Abatement Departure Procedures
(NADP), Minimum use of reverse thrust after landing) ;

e spatial management (i.e. noise preferred arrival and departure routes, flight track
dispersion or concentration, noise preferential runways system); and

e ground management (i.e. APU management, taxi without all engines running).

67 Lge, (day-evening-night noise indicator) shall mean the noise indicator for overall annoyance.

68 Curfew — an airport curfew is a global or aircraft-specific partial operating restriction that prohibits take-off and/or
landing during an identified time period. [ICAO Doc 9829].

69 Noise quota — noise quota (sometimes expressed as a “noise budget”) caps the total noise level from aircraft
operations within a given area over or around the airport to some established total value over a given period of
time (six months, a year, etc.) expressed in established noise energy over a period of time. [[CAO Doc 9829].

70 The use of Continuous Descent Approach (CDA) may also have a positive effect for noise reduction in a radius of
10-30 nm around the airport.
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9.6.28

9.6.29

9.6.30

9.6.31

A review of noise abatement
measures by ICAO [Ref. 61]
reported a positive impact of
NAOPs on an airport’s noise
contour.

It is however important to note
that there are also trade offs in
terms of airport capacity and
flight efficiency.

The magnitude of the impact can
vary from airport to airport and it
also depends on the measure
applied (see Figure 9-15).

Arrival flight track )
dispersion/concentration
and CDA

Noise preferential runway

Noise Abatement
Departure ‘
Procedures (NADP)

" Minimum use of )
reverse thrust after
landing, except for

\__ safety reasons

&

4

system e.g. 0600-2200
RWY08 for arrivals,
RWYO03 for departures

2 Ground management: APU,
towing, taxiing without all

engines running
%

Figure 9-15: Example of NAOPs and their impact

on ANS-related performance

This is confirmed by results from the SOURDINE II Project [Ref. 62] which found that
the application of Noise Abatement Approach Procedures (NAAP) can have a negative

effect on capacity (see Figure 9-16).

Airport Baseline NAAP II NAAP III NAAP IV NAAP V
Madrid 78-80 70-72 70-72 68-70 72-74
Paris-CDG 81-83 80-82 80-82 X 80-81
Amsterdam 72-74 69-71 X 59-61 66-68
Naples 31-33 30-32 X 28-30 30-32

Figure 9-16: Arrival capacity reductions due to Noise Abatement Approach Procedures

9.6.32 The ANS contribution in defining, implementing and monitoring NAOPs includes:

9.6.33

e Airspace design departments will provide for procedure design;

e Operational and training units will prepare letters of agreement and will train ATCOs;

o Safety Management Units will prepare safety cases for NSA approval;

e ATCOs will instruct operations in accordance with approved NAOPs; and,

e Radar and flight plan data will be provided to the airport operator and/or NSA for

monitoring the adherence of aircraft to NAOPs.

In this context it is also noteworthy to recall the SESAR long term environmental

objectives:

e to improve the role of ATM in enforcing local environmental rules by ensuring that
flight operations fully comply with aircraft type restrictions, night movement bans,

noise routes, noise quotas, etc.

e to improve the management of noise emissions and their impacts through better flight
paths, or optimised climb and descent solutions; and,

e to improve the role of ATM in developing environmental rules by assessing the
ecological impact of ATM constraints, and, following this assessment, adopting the
best alternative solutions from a European sustainability perspective.

9.6.34 Noise management at airports is an important issue, and a well-balanced and forward
looking strategy is required to reduce noise exposure while optimising the use of airport

capacity.
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9.7 Conclusions

9.7.1 Emissions from aviation account for approximately 3.5% of total CO, emissions in
Europe.

9.7.2 At its 37th Assembly in October 2010, ICAO achieved the adoption of the first global
governmental agreement which commits the aviation sector to reducing its greenhouse
emissions (-2% p.a. until 2020).

9.7.3  Although the main contribution to the reduction of aviation CO, emissions is expected to
come from fleet renewal, technology developments and low carbon fuels, ANS has its
role to play as well.

9.7.4 The ANS-related impact on climate change is closely linked to operational performance
which is largely driven by inefficiencies in the 4D trajectory and associated fuel burn.

9.7.5 The PRC’s estimate of ANS-related fuel efficiency of aviation in Europe is approximately
94%. ANS contribution towards improving aviation CO, efficiency is therefore limited to
some 6% of the total aviation-related fuel burn and associated CO, emissions (=0.2% of
total emissions).

9.7.6  Although limited by safety requirements and additional constraints (noise, capacity, cost,
etc.), there is scope for improvements in ANS efficiency (closer to optimal flight profile)
and also in optimising the distribution of delays along the trajectory (e.g. ground vs. air,
reduced speed vs. holding).

9.7.7  Of the estimated 6.2% ANS-related fuel inefficiency, the horizontal en-route flight path
holds the highest potential for ANS-related improvements (=3.7%), followed by terminal
transit (=1.2%), and inefficiencies in the taxi phase (=0.7%).

9.7.8 One of the major challenges for improving ANS-related fuel efficiency will be the
improvement of aviation’s environmental performance in the face of continuous traffic
growth. Maintaining or improving the same level of ANS service quality while absorbing
projected demand, which is expected to double over the next 20 years, will be
challenging.

9.7.9 Noise management at airports is an important issue. A well balanced and forward-looking
strategy is required for the Airport Operator, ANSP, CAA and the local land use planning
authorities to reduce noise exposure and the number of inhabitants affected by noise,
while optimising the use of airport capacity.

9.7.10 While the main contribution is expected to come from measures with long lead times
(land use planning, reduction of noise at source), ANS has an important role to play in the
application of noise abatement operational procedures (NAOPs) which require also a well
balanced assessment of resulting trade-offs with other KPAs such as airport capacity and
flight efficiency.
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Chapter 10: Cost-effectiveness

KEY POINTS

The unprecedented traffic downturn (-6.2% in terms of
kilometres controlled) in 2009 combined with a slight increase
in total en-route ANS provision costs in 2009 (+1.3%) resulted,
despite the successful implementation of cost containment
measures, in a significant increase of the en-route unit costs in
2009 (0.80€/km, +8.1% vs. 2008), thereby marking the end of a
positive trend between 2003 and 2008.

It is disappointing that despite the efforts made in 2009 to
reduce en-route ANS costs compared to the plans (-2.2% which
is equivalent to €130M), the total en-route ANS cost base
increased by +1.3% in real terms compared to 2008.
Furthermore, according to current State plans, the Pan-
European target adopted by the PC for 2008-2010 is no longer
achievable.

Given short term rigidities to adjust costs downwards and
unavoidable lead times, some of the measures that were
implemented in 2009 may actually only have an impact on
costs in 2010 and onwards. At system level, total en-route costs
planned for 2010 were revised downwards by some €320M
compared to November 2008 plans. It is important that these
planned savings materialise so that, in future years, unit costs
can return to the levels achieved before the economic
downturn.

According to the latest plans, en-route unit costs per km are
expected to decrease by -2.8% per annum (p.a.) between 2009
and 2014 which is well below the improvements achieved
between 2003 and 2008 (-3.3% p.a.). This is disappointing
given the high expectations of significant improvements
resulting from a coordinated implementation of SES II
performance scheme.

In 2009, terminal ANS unit costs increased by +10.5% in real
terms compared to 2008 which was due to a significant
decrease of IFR airport movements (-8.3%) coupled with an
increase in terminal ANS costs (+1.3%). It is important to put
in place a genuine monitoring of terminal ANS cost-
effectiveness performance indicators for all European States.
This monitoring will provide the necessary grounds for
identifying performance improvement opportunities based on
solid information.

KEY DATA 2009

En-route ANS provision costs

vs. 08

Total en-route ANS provision o
costs (M€) 6640 | +1.3%
Distance charged (M km) 8302 | -6.2%
En-route ANS provision costs

+ 0,
per km (€2009) 0.80 Ehllet
Planned average annual growth rate of
en-route unit costs per km between -2.8%

2009-14 (Nov.2010 plans)

Terminal ANS provision costs

Total terminal ANS provision
costs (M€)

1454 [+1.3%

IFR airport mvts. (M) 11.5

-8.3%

Terminal ANS provision cost
per IFR airport mvt. (€2009)

126 |+10.5%

Gate-to-gate ATM/CNS provision costs

Gate-to-gate ATM/CNS
provision costs (M€ 2009)

7585 [+1.7%

Composite flight-hours (M) 17.4 |-7.0%

Gate-to-gate ATM/CNS

provision costs per composite 435 149.3%

flight-hour (€ 2009)

10.1.2

10.1 Introduction

10.1.1 This chapter analyses cost-effectiveness performance for the year 2009 (i.e. the latest year

for which actual financial data are available). This chapter also shows how cost-
effectiveness performance changed over time (2005-2009) and how it is planned to

evolve between 2010 and 2014.

In 2009, total en-route and terminal ANS costs for the Pan-European system’' amounted

to some €8 630M, of which around 80% relate to the provision of en-route ANS and 20%

relate to the provision of terminal ANS.

In this chapter, the term “Pan-European system” refers to the States that were Members of EUROCONTROL on

the 1st January 2009.
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10.1.3 En-route ANS costs can be broken down into ATM/CNS, MET, EUROCONTROL and
payment to regulatory and national authorities. The aggregation of the en-route cost and
traffic data provided by States for the purposes of the EUROCONTROL Enlarged
Committee for Route Charges allows computing the en-route cost-effectiveness KPI for
the EUROCONTROL Area. The analysis on the en-route cost-effectiveness is presented
in Sections 10.2-10.4.

10.1.4 Data on terminal ANS cost-efficiency (reported to the EC by EU Member States in

accordance with Regulation (EC) N°1794/2006 (hereinafter the “charging scheme

regulation’” [Ref. 63]) are used in order to provide an assessment of terminal ANS cost-

effectiveness, presented under Section 10.5.

10.1.5 Finally, for the purposes of benchmarking ANSPs’ performance and comparing like with

like, the PRC is monitoring since 2001 a gate-to-gate cost-effectiveness KPI which

focuses on ATM/CNS costs incurred by ANSPs. Highlights and findings from this

analysis are reported in Section 10.6.

10.2 En-route cost-effectiveness analysis for EUROCONTROL Area

10.2.1 The en-route cost-effectiveness KPI is obtained by dividing the total real en-route ANS
costs (i.e. deflated costs) used to compute the Route Charges by the number of kilometres
charged to airspace users. This information is derived from Member States’ submissions
for the purposes of the EUROCONTROL Enlarged Committee for Route Charges.

10.2.2 This indicator slightly differs from the cost- Cost-effectiveness KP1 versus
efficiency KPI defined in the Performance Scheme il THET LTS
Regulation (No 691/2010, see Annex I, Section 1.4 It should be noted that both the cost-
[Ref. 8]) which is the ratio of en-route determined -effectiveness KPI differ from the unit rate
costs and service units. The concept of determined that is charged to airspace users. Indeed,

. . on top of en-route ANS costs, the latter
costs is fairly close to the total en-route ANS costs 1o i ludes T ——
(i.e. national costs including ANSP, MET and exempted flights, for over/under
NSA/CAA costs plus EUROCONTROL costs) recoveries arising from previous years
which are analysed in this chapter. The main and potential revenues that are used to
discrepancy between the indicator analysed in this reduce the = chargeable  cost-base.

. . Furthermore, it should be noted that in
chapter and the cost-efficiency KPI arises from the .. chapter for the purposes of measuring
use of different output metrics. Indeed, as the performance, the cost-effectiveness KPI is
service units included in the regulated cost- expressed in real terms. Therefore,
efficiency KPI take into account the chargeable ¢hanges in en-route unit costs per
distance, they also include a component relating to Kilometre are not consistent with the
. . changes in the nominal unit rates that are
aircraft weight. paid by airspace users.

10.2.3 For the purposes of this Report, the terms cost-effectiveness and cost-efficiency are
considered to be synonymous and are used to define performance indicators based on the
ratio costs per unit of output. A more detailed description of the various indicators
relating to en-route, terminal and gate-to-gate cost-efficiency performance is provided in
Annex VI of this report.

10.2.4 Figure 10-1 summarises the main relevant cost-effectiveness data and shows the changes

in the en-route ANS costs per km and per SU between 2005 and 2014 for the
EUROCONTROL Area”. The information provided in Figure 10-1 indicates that these
two KPIs are highly correlated (0.98). Note that for consistency purposes with previous

72 Amended by Commission Regulation (EU) N°1191/2010 of 16 December 2010.

73 Note that the growth rates displayed in the last two columns of Figure 10-1 are computed for consistent samples of
Member States for which a time series was available (i.e. 31 over the 2004-2009 period and 35 over the 2010-2014
period).
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PRRs, the analysis provided in Sections 10.2 and 10.3 of this chapter focuses on the en-
route ANS costs per km.

€2009 Prices 2005 2006 2007 2008 2009 2010P 2011P 2012P 2013P 2014P 09/05 14/09
Contracting States (Route Charges System) 31 31 31 34 35 35 35 35! 35 35! 31 35
Total en-route ANS costs (M€) 6 092 6159 6327 6 556 6640] 6610 6664| 6775 6797| 6825 6% 3%
National costs (M€) 5434 5485 5653 5896 5968 5927] 6082| 6133] 6202| 6232 7% 4%
EUROCONTROL Maastricht (M€) 122 124 129 128 135 140 130 145] 149 151]  10% 12%
EUROCONTROL Agency (Parts | & IX) (M€) 536 550 545 532 538 543] 452| 496| 445| 442 0%| -19%
Total distance charged (M km) 7472 7823 8321 8851 8302| 8532] 8984| 9294 9558| 9835 6% 18%
En-route total service unit (M SU) 97 101 108 115 109 113 119 123 126 130 7% 19%
En-route real unit costs (€2009/km) 0.82 0.79 0.76 0.74 0.80 0.77] 0.74] 0.73] 0.71] 0.69 0% -13%
(€2009/SV) 62.85 60.77| 58.64 56.81 60.70| 58.74| 56.21| 55.21| 53.84| 52.52| -1% -14%

Figure 10-1: Real en-route ANS cost-effectiveness KPI for EUROCONTROL Area™ [€2009]

10.2.5 After consecutive decreases between 2003 and 2008 (-3.3% p.a. over this period), the en-
route unit costs per km significantly increased in 2009 (+8.1%) to reach €0.80 per km
(see Figure 10-2). Given that its value was €0.82 per km in 2005, this means that between
2005 and 2009, real en-route unit costs remained fairly constant at European system level.

10.2.6 The significant increase in unit costs per km in 2009 at European system level (+8.1%,
see Figure 10-2) results from the combination of a sharp decrease in traffic volumes (-
6.2% in terms of kilometres controlled) and an increase of en-route ANS cost-bases
(+1.3%). This reflects the economic downturn which has affected the aviation industry in
2009 with an unprecedented severity and the ANS industry’s inability to adjust
downwards its cost-base in a similar magnitude.
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Figure 10-2: Real en-route unit costs per km (KPI), total costs and traffic

10.2.7 The Provisional Council (PC 28, November 2007) adopted its objectives for 2008,
including an efficiency objective to “Reduce the European average real "en-route" unit
cost per km by 3% per annum until 2010, whilst maintaining or improving the current
level of service delivered.” In other words, this would correspond to a reduction of the
real en-route unit costs per km of -6% on the period 2008-2010 (see dark arrow in Figure
10-2 above). The information provided in Figure 10-2 indicates that unfortunately the

In March 2011, the UK provided the PRC with a series of en-route costs for the period 2009-2014 based on the
methodology for determined costs as defined in the Performance Scheme regulation (EU 691/2010). These
figures are not directly comparable with the information provided by the UK for the years 2005-2008 for the
purposes of the Enlarged Committee for Route Charges. As a result, although the impact of this reporting change
is marginal at European system level, the en-route costs data reported in Figure 10-1 for the years 2009-2014 are
not fully comparable with the data provided for the years 2005-2008.
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Pan-European target adopted by the PC for 2008-2010 will not be met.

10.2.8 Figure 10-2 shows that after the increase in 2009, en-route unit costs per km are planned
to continuously decrease until 2014 (i.e. an average reduction of -2.8% p.a. over the
2009-2014 period). As shown in Figure 10-2, the planned decrease in unit costs per km is
mainly due to a forecast increase in traffic volumes (+3.4% p.a. between 2009 and 2014)
while in the meantime en-route ANS costs are planned to slightly increase (+0.6% p.a.).
In other words, Figure 10-2 indicates that between 2009 and 2014, the planned decrease
in en-route unit costs per km (-2.8% p.a.) is less ambitious than the decrease achieved
between 2003 and 2008 (i.e. -3.3% p.a.).

10.2.9 The planned improvement is rather disappointing given the high expectations that a
coordinated implementation of the SES II performance scheme (Ref. Chapter 2) during
this period should bring significant performance improvements. Following the significant
traffic reduction in 2009 and the different tools provided by SES II, there is an
opportunity to better match capacity and demand in the forthcoming years while at the
same time improving cost-effectiveness performance.

10.2.10 Figure 10-3 below compares the plans in terms of en-route ANS costs and traffic prepared
by the States in November 2008, i.e. before the impacts of the financial crisis and
economic downturn were fully appreciated by the States/ANSPs, with the information
provided for the purposes of the November 2010 session of the Enlarged Committee.
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Figure 10-3: Comparison of real en-route unit costs (data provided in Nov.‘08 versus
Nov.‘10)"

10.2.11 The chart displayed on the left-hand Comparison of States’ latest forward-looking
side of Figure 10-3 shows the data with previous years’ plans
percentage changes between the en-  Tpe percentage values reported in Figure 10-3 show the
route unit costs per km planned in  difference between the unit costs, the traffic and the
November 2008 and the information costs planned by the Member States in November 2008
provided in  November 2010. for 2009 onwards with the latest forward-looking

information provided in November 2010. These figures
Compared to November 2008 p lans, are therefore of a different nature than the information

the en-route unit cost profile for provided in Figure 10-2 above which shows the planned
2010-2013 has been revised upwards  en-route unit costs based on States November 2010 data.

by some 4-5%.

10.2.12 The difference between the two en-route unit costs profiles presented on the right-hand
side of Figure 10-3 is mainly the result of:

B As highlighted in footnote 74, the UK provided the PRC with a revised series of en-route costs for the period

2009-2014. These figures are not directly comparable with the information provided by the UK for the purposes
of the Enlarged Committee for Route Charges in November 2008. For this reason, in this chapter the UK has been
excluded from Figure 10-3, Figure 10-5 and Figure 10-8.
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e A significant downwards revision of traffic projected for 2010 onwards (some -9% -
see orange bars on the right-hand side of Figure 10-3 - reflecting the impact of the
economic downturn; while,

e The total en-route ANS cost-bases have been revised downwards by some 4-5% - see
blue bars on the right-hand side of Figure 10-3.

10.2.13 The right-hand side of Figure 10-3 shows that 2009 actual en-route ANS costs are -2.2%
lower than planned in November 2008 (see blue bars). Given that each percentage
reduction of the en-route cost-base amounts to some €70M, the “savings” for the year
2009 compared to the plans are valued at some €130M for the European system. All else
equal, this indicates that some cost-containment measures were actually implemented in
2009.

10.2.14 This result shows a certain degree of reactivity of the European ANS industry in response
of the significant traffic decrease in 2009. However, it should be noted that the
downwards revision of en-route ANS costs in 2009 compared to previous plans (-2.2%)
was:

e of a much lower magnitude than for the traffic (-9.4% compared to the plans, see
Figure 10-3); and,

e not sufficient to avoid a slight increase of the total en-route ANS cost base at
European system level (+1.3% in 2009 in real terms).

10.2.15 However, it should be noted that given short term rigidities to adjust costs downwards
and unavoidable lead time, some of the measures that were implemented in 2009 may
only have an impact on costs in 2010 and onwards.

10.2.16 Figure 10-3 shows that the en-route ANS costs projected for 2010 have been revised
downwards by -5.4%. If this materialises, the “savings” for the year 2010 would amount
to some €320M for the European system compared to November 2008 plans. En-route
cost-bases have also been revised downwards for 2011-2014 by some 4-5% per annum.
This is a clear indication that the cost-containment measures implemented by several
States are expected to also deliver substantial benefits in 2010 and onwards. It is
important that the cost-containment measures planned for 2010 genuinely materialise so
that in future years the European system unit costs can quickly converge towards levels
achieved before the economic downturn (i.e. €0.74/km).

10.3 En-route ANS cost-effectiveness analysis at State level

10.3.1 The historic and planned changes in en-route unit costs per km at European system level
(see Figure 10-2) masks contrasted levels and trends across EUROCONTROL Member
States’®, hence the importance of considering the State level view.

10.3.2 In April 2009, CANSO indicated that several European ANSPs would implement short-
term and medium term cost-containment measures in order to reduce the impact of the
economic downturn on airspace users. In May 2009, the European Commission requested
its Member States to provide the list of the measures that would be implemented in 2009
and 2010. A majority of States/ANSPs disclosed this information for the purposes of the
Enlarged Committee for Route Charges meeting held in June 2009.

10.3.3 This information is summarised in Figure 10-4 which distinguishes genuine structural
ANSPs measures aimed at containing or reducing the cost-base (green columns) and

76 These unit costs reflect en-route charges passed on to the airspace users by the various States. These charges
include costs relating to ATS and MET provision, regulators, and to EUROCONTROL.
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temporary measures from the State to reduce charges’’ (blue column).

10.3.4

Cross-

subsidies and
transfers

ANSP seeks
additional revenue for
inadequately funded
services

State funds specific
elements of the cost
base

Use stabilisation fund
or other reserves to
smooth unit rate
fluctuations

Reduced requirement
for return on State-
owned equity

Improved shift Enhanced

planning management of
overtime

Enhanced

management of Change pension

overtime scheme for new

recruits

Increase retirement
age

Review staffing
needs for support
functions

Pay freeze for top
executives

Postpone recruitment
Curtail travel

Postpone training

Review property
needs. Sell surplus
assets.

Improved
procurement
processes

Extend life of
technical systems

Review investment
plan

Critical review of plans
Critical review of operational processes

Rationalise ACCs and other operational units.

(FABs)

Seek improvements through cooperation

Implement elements of SESAR

More rigorous budgetary control

Figure 10-4: List of main cost-containment measures

Due to the variety of measures and to a lack of detailed information it is rather difficult to

carry out an in depth analysis for each of the cost-containment measures listed in Figure
10-4 above. For this reason, the subsequent analysis of the cost-containment measures
tends to focus on changes of States’ en-route cost bases rather than on its specific
components (such as ATCO productivity, ATCO employment costs, etc.).

10.3.5

In order to better understand whether EUROCONTROL Member States implemented

cost-containment measures, Figure 10-5 shows the difference between actual 2009 en-
route costs and the plans made in November 2008 for 2009 (see x-axis) .
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Figure 10-5: Comparison of 2009 actual en-route ANS costs with Nov ‘08 plans

10.3.6 Figure 10-5 also presents the changes in actual en-route ANS costs between 2008 and

77 In addition to these cost-containment measures, there are also States that have postponed the collection of a part of
the 2009 and 2010 charges to future years through the Route Charges adjustment mechanism (carry over of
under/over recoveries). These will translate into under-recoveries to be borne by airspace users in future years.

78

Note that Figure 10-5 does not comprise costs and traffic data relating to the UK (see footnote 74).
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2009 (see y-axis). This information is useful to understand whether the implementation of
cost-containment measures” in 2009 led to a reduction of the en-route cost-base

compared to 2008.
. . Actual traffic ~ Planned traffic
10.3.7 It is important to analyse the States growth rate in ~ growth rate for
information provided in Figure 10-5 2009 2009 in Nov.2008
in the light of the difference between |Albania 9% 0%
the traffic planned for 2009 in [Austria -7% -2%
November 2008 and the actual traffic |Belgium/Lux. -8% 2%
in  2009. Indeed, larger traffic ([Bosnia-Herz. 10% 1%
volumes than expected could lead to [Bulgaria 2% 2%
actual costs higher than planned in [Croatia 1% 2%
order to provide the adequate level of ~[CyPrus -1% 3%
capacity. Czech Republic -1% 5%
Denmark -8% 4%
10.3.8 Figure 10-6 indicates that in [Finland -6% 2%
November 2008, a majority of States |Erance -8% 1%
. . 0,

had not reflected in their plans the [FYROM al 0/" SZA’
impact of the traffic downturn in [S€rmMany -8 OA’ al 0/°
2009. Only five States planned for a Creece -2 OA’ : o/"
negative traffic growth in 2009 (i.e. Hungary -3 °/° L f’
Austria, Bosnia and Herzegovina, :tre:and ;3;’ g o;"
Bulgaria, Germany, Romania and the | —= >
UK) Malta 2% 5%
) Moldova 11% 31%

_Q0 o,
10.3.9 Figure 10-6 also shows that for all the Netherlands 8% 1%
States, except Albania, Bulgaria Nonway 5% 1%
. P L garia, Portugal (FIR Lisboa) -7% 2%
Bosnia and Herzegovina and Turkey, - 5 5
Romania -4% -1%

the actual 2009 traffic was lower than : 5 S
1 din N ber 2008 Serbia and Montenegro 2% 15%
planned n fKovember £TU0. Slovak Republic -1% 5%
) . Slovenia -4% 2%
10.3.10 It is noteworthy that in 2009, traffic |[g === 140/0 6°/0
i d for eight States: Albania paT ~anares — ”
1ncroease cg : . Spain Continental -9% 6%
(+9 /2), Bosnia . and 0Herzegovma Sweden 1% 3%
(+10%), Bulgaria (+2%), Croatia [gyizerand 6% 2%
(+1%), Maltq (+2%), Moldova Turkey 6% 5%
(+11%), Serbia and Montenegro [ynited Kingdom 11% 3%

+ 0 + o X
(+2%) and Turkey (+6%) Figure 10-6: Actual 2009 traffic compared to

Nov. 2008 plans (km controlled)

10.3.11 Figure 10-5 indicates that for 19 out of 31 States (representing some 80% of the European
system total en-route costs), 2009 actual en-route costs are lower than planned in
November 2008 (see Quadrants I and II). This indicates a certain degree of reactivity to
the traffic shock experienced in 2009, and would suggest that these States implemented
cost-containment measures in 2009.

10.3.12 For seven of these States, actual 2009 en-route costs are both lower than planned in
November 2008 and lower than 2008 actual en-route costs (see Quadrant II). This is
particularly the case for Portugal (FIR Lisboa). At face value, this indicates a higher
degree of reactivity and more flexibility to adapt to the significant decrease in traffic
volumes.

79 Further details on the implementation of cost-containment measures are available in Section 10.6 (ANSP
benchmarking) of this Report.
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10.3.13 On the other hand, Figure 10-5 shows that for 12 States actual 2009 en-route costs are
higher than planned in November 2008 (see Quadrants III and IV). For ten® of these
States, actual 2009 en-route costs are both higher than planned in November 2008 and
higher than 2008 actual costs (see Quadrant III).

10.3.14 Figure 10-5 also indicates that Austria and Greece could reduce their en-route cost-bases
in 2009 despite the fact that actual en-route costs were higher than planned (see Quadrant
V).

10.3.15 The interpretation of the information provided in Figure 10-5 requires some caution since
(a) some of the States classified in Quadrants III and IV may have implemented cost-
containment measures that will generate savings from 2010 onwards, and (b) cost-
containment measures expected to generate benefits in future years may have led to

additional costs in 2009 (e.g. restructuring).

10.3.16 Because of their importance in the European

system (65% of total costs) and for conciseness
purposes, this section mainly focuses on the five
largest States. More detailed analysis on the
profile for en-route unit costs per km planned by
smaller States is displayed in Annex VII. The
top chart of Figure 10-7 displays the changes in
real en-route unit costs for the five largest
States®' between 2007 and 2014 according to the
information provided in November 2010 (blue
line) and compare these figures with the unit
costs profiles planned in November 2008 (red
line).

10.3.17 The bottom charts in Figure 10-7 compares, for

each of the five largest States, the plans in terms
of en-route costs and traffic prepared in
November 2008 with the forward-looking
information provided during the November
2010 session of the Enlarged Committee.

Inflation and exchange rates

Following the economic downturn, exchange
rates have been extremely volatile in many
European countries in 2008 and in 2009. As a
result, time-series comparisons of unit costs
can be affected by variations in exchange
rates. To cancel this impact, in this Report
the financial elements of performance are
assessed, for each year, in national currency.
Unit costs are then expressed in real terms
using national inflation rates. Then, all
national currencies are converted into Euro

using the 2009 exchange rate. Therefore, the
unit costs disclosed for any State in this
Report differ from the figures provided in
previous PRRs. For example, the level of the
UK 2009 en-route unit costs in the top chart
in Figure 10-7 is affected by the 23%
depreciation of the £ compared to the € in
2007-2009. On the other hand, as explained
above, the trends in unit costs provided in
Figure 10-7 are not distorted by transient
changes in exchange rates.

80 Moldova and Albania 2009 actual en-route costs were more than 10% higher than planned in November 2008.
Similarly, Bosnia-Herzegovina en-route costs increased by +16% between 2008 and 2009. For this reason, these
States could not be displayed in Figure 10-5.

81 Note that for the purpose of Route Charges, Spain has two different charging areas (Continental & Canarias).
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Figure 10-7: Changes in planned en-route costs and traffic for the five largest States [€2009]
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10.3.18 First, the top chart in Figure 10-7 indicates that there are significant differences in the
2009 level of actual unit costs across the five largest States which operate in similar
operational and economic environments (i.e. from €1.15 for Spain Canarias to €0.74 for
France). Note that levels of unit costs should be seen in the light of exogenous factors
such as local economic and operational conditions, which considerably vary across States.
This requires some caution when drawing conclusions in terms of economic efficiency.
This being said, the level of en-route unit costs for Spain Canarias is not commensurate
with its operational (i.e. airspace complexity) and economic (i.e. cost of living)
environments.

10.3.19 Second, the top chart in Figure 10-7 shows that in 2009, real en-route unit costs
significantly increased for all the five largest ANSPs following the significant decrease in
traffic volumes. Figure 10-7 also indicates that the planned unit costs profile submitted in
November 2010 significantly differs from the plans made in November 2008. It is
therefore important to understand the drivers for these changes and to compare the costs
and traffic data planned in November 2008 and in November 2010.

10.3.20 In the UK, the en-route ANSP (NERL) implemented a cost reduction programme on
operating costs (reduction of some €50M) by end 2010 (equivalent to some 7% of NERL
en-route annual cost-base). As a result, despite traffic volumes which were -10% lower
than planned in November 2008 and a decrease in revenues (-4%), NERL could generate
a profit of £41.1M in 2009/2010 which indicates that actual costs were lower than
planned. This might be due to the incentive scheme which is part of the independent
economic regulation regime under which NERL operates. Indeed, in the UK as the traffic
risk is shared between the ANSP and airspace users, a decrease in traffic volumes directly
result in a loss for the ANSP which will not be recovered from airspace users. There is
therefore a direct incentive for the ANSP to reduce its costs to compensate the decrease in
revenues arising from the fall in traffic.

10.3.21 The UK plans for a slow traffic recovery following the downturn in 2009, since between
2009 and 2014 traffic volumes are expected to increase by +11% (+2.2% p.a. compared
to +3.4% p.a. for the European system). In the meantime, en-route costs are planned to
significantly rise (+16%), with a sharp increase in 2010 (+8%). Therefore, en-route unit
costs are planned to significantly increase by +12% between 2009 and 2010 and then to
decrease by -1.9% p.a. until 2014. As a result, , the UK en-route unit costs will be the
highest among the five largest States in 2014 (i.e. €0.89/km, +31% compared to France
2014 unit costs).

10.3.22 In France, the cost-containment measures implemented by DSNA for 2009 were
associated with a reduction in non-staff operating costs (€5M) and in capital related costs
(€25M), together amounting to some 3% of the annual en-route cost-base. Figure 10-7
shows that France 2009 en-route cost-base is -6% lower than planned in November 2008
and that from 2010 onwards, en-route costs have been revised significantly downwards
(i.e. 8-10%), mainly reflecting reductions in support staff costs and a State policy to
replace only half of the retiring staff. As a result, France en-route unit costs are planned to
decrease by -9% between 2009 and 2014 and be the lowest among the five largest States
in 2014.

10.3.23 In 2010 a report from the French “Cour des Comptes” highlighted a certain number of
performance issues during their audit of the French DGCA budget, in particular issues
relating to the lower number of days and effective working hours of French ATCOs and
to the roster scheme. As an effective step to address some of these issues, DSNA
implemented a number of measures and in particular a clock-in clock-out system for
ATCOs (June 2010).
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10.3.24 In Spain, AENA implemented specific cost containment measures in 2009 which were
expected to bring savings of some €37M (mostly relating to a greater flexibility in ATCO
roster and shift planning, and a reduction of ATCO overtime hours). Figure 10-7 shows
that Spain continental and Spain Canarias 2009 cost-bases are lower than planned in
November 2008 (-4% and -6%, respectively).

10.3.25 Furthermore, the en-route costs forward-looking profile for the years 2010-2014 was
revised significantly downwards (by around 20-30%). This reflects the expected impact
on the Spanish cost-base of the specific law (Ley 9/2010) which was adopted in Spain on
the 15 April 2010 in order to address performance issues in Aena and in particular the
high level of ATCO employment costs and the lower productivity compared to other
ANSPs. The main issues addressed by the law relate to the organisation of shifts and to
the determination of staff working hours. In particular, ATCO contractual working hours
will be adjusted to better match with the traffic demand and the number of ATCO
overtime hours will be capped at 80 hours per year (i.e. well below the 500 overtime
hours in 2009). These measures are expected to significantly reduce ATCO employment
costs and to increase productivity in the future years.

Managing changes to improve performance

The initiatives taken in France and in Spain show
that  cost-effectiveness improvements are

10.3.26 According to the information provided
by Spain in November 2010, en-route
unit costs are planned to significantly

decrease between 2009 and 2014 (i.e.
-28% for Spain Canarias and -31% for
Spain Continental). The law requires
that the Spanish unit rate converges
towards the average of the five largest
States by 2013. The information
provided in Figure 10-7 shows that
Spain forward-looking projections are
in line with this objective.

achievable, in particular when there is a strong
political and managerial commitment to address
performance issues.

As suggested by the figures on ATFM delays for
2010 (see Chapter 7), there was a significant
deterioration of the quality of service provided in
France and Spain which was mainly related to
tensions between ANSP management and staff.

10.3.27 In Italy a cost cutting programme was expected to generate savings amounting to some
€30M in 2010 (some 5% of the annual en-route cost-base). Figure 10-7 shows that Italy
2009 en-route cost-base is -5% lower than planned in November 2008. Figure 10-7 also
shows that further cost containment measures are planned for 2010 since the plans
provided in November 2008 have been revised by -4%. En-route costs planned for the
years 2011 to 2013 have also been revised downwards albeit from a smaller magnitude.
As a result, Italy en-route unit costs are planned to decrease by -11% between 2009 and
2014. Furthermore, it should be noted that in 2009 Italy used its special reserve
(“stabilisation fund”) to finance part of the en-route cost-base and to reduce the unit rate
that has been charged to airspace users.

10.3.28 Germany: the objective of the cost-containment measures (mainly relating to operating
expenses and depreciation costs) implemented by DFS in 2009 was to save some €35M
(some 5% of the en-route annual cost-base). Figure 10-7 indicates that Germany 2009 en-
route cost-base is -3% lower than planned in November 2008. Figure 10-7 also shows that
in 2010, en-route costs have been revised downwards (-7%). On the other hand, en-route
costs planned for the years 2012 and 2013 have been revised slightly upwards compared
to November 2008 plans. Overall, Germany en-route unit costs are planned to decrease by
-8% between 2009 and 2014 and to reach unit costs of €0.77 per kilometre by 2014 which
is +13% higher than France.

10.3.29 The right-hand side of Figure 10-8 indicates that overall for the remaining 25
EUROCONTROL Member States, en-route costs forecasted in November 2008 for the
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period 2009-2013 were revised upwards in November 2009 plans. This clearly contrasts
with the downwards revision of en-route costs for the largest States® when these are
aggregated (see the left-hand side of Figure 10-8). Figure 10-8 also shows that for the
remaining EUROCONTROL Member States, 2009 costs have not been revised
downwards compared to November 2008 plans although most of these States announced
that they would implement cost-containment measures in 2009 and 2010.

Largest States (aggregated data) Remaining EUROCONTROL Member States
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Figure 10-8: Changes in planned en-route costs and traffic for the largest States versus the
remaining 25 States [€2009]

10.3.30 Figure 10-5 above indicates that for six States (the Netherlands, Denmark, Romania,
Turkey, Albania and Moldova) actual 2009 costs are more than +5% higher than planned
in November 2008. It should be noted that some of these States announced in June 2009
that they would implement cost-containment measures.

e The Netherlands: several cost-containment measures were implemented by LVNL for the
years 2009 and 2010 including the revision of the investment plan, the reduction of some
operating expenses, the freeze of recruitment of non operational staff and a significant
reduction in non operational staff number (-100 FTEs by December 2010). On the other
hand, Figure 10-5 shows that the Netherlands 2009 en-route costs are 6% higher than
planned in November 2008. The main driver for the higher 2009 costs is the inclusion in
their en-route cost-base of a one-off exceptional cost relating to the staff reduction
programme planned for 2009 and 2010 (i.e. total amount around €21M). If these
exceptional costs were not taken into account, actual 2009 en-route costs would be lower
than planned in November 2008. Furthermore, the en-route costs planned for the years
2010 onwards have been revised downwards.

e Denmark: although NAVIAIR implemented cost-containment measures such as the
capping of staff and non-staff operating costs and the postponement of non-critical
investment projects, the actual 2009 Danish en-route cost-base is +7% higher than
planned in November 2008. Significantly higher depreciation costs compared to the plans
are the main driver for the higher Danish cost-base. These higher depreciation costs are
partly due to the implementation of new accounting standards in 2009 which led to a new
principle of depreciation of fixed assets and a one-time depreciation.

e Romania: in June 2009, ROMATSA announced that it would implement cost-
containment measures including the reorganisation of ACC operational units, the revision
of the investment plan and to continue the staff reduction programme started in 2007 (-
17% by end 2010). On the other hand, Figure 10-5 and Figure 10-6 show that Romania
2009 en-route costs are 7% higher than planned despite lower traffic volumes than
expected. Higher staff and non-staff operating costs are the main driver for the higher
Romanian cost-base compared to the plans. Furthermore, compared to November 2008
forward-looking data, the en-route costs planned for the years 2010 onwards have been

82 The right-hand side chart in Figure 10-8 comprises costs and traffic data for France, Germany, Italy and Spain.
UK costs and traffic data are not included (see footnote 74).
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revised upwards.

e Albania: in June 2009, NATA Albania announced that it would implement cost-
containment measures mainly relating to the rationalisation of operating expenses. On the
other hand, Figure 10-5 shows that Albania 2009 en-route costs are 19% higher than
planned in November 2008. Higher staff and non-staff operating costs are the main driver
for the higher Albania cost-base compared to the plans. However, this should be seen in
the light of the fact that in Albania, the actual 2009 traffic (+9%) was much higher than
planned (0%) as indicated in Figure 10-6. Compared to November 2008 plans, the en-
route costs profile for the years 2010 onwards has been revised upwards. This mainly
reflects the significant capital investment programme which is taking place in Albania in
the context of the National Airspace Modernisation Program (NAMP).

e Moldova: in June 2009, MoldATSA announced that it would implement cost-containment
measures mainly relating to the postponement of capital investment projects. On the other
hand, Figure 10-5 shows that Moldova 2009 en-route costs are 20% higher than planned
in November 2008. This should be seen in the light of the 11% traffic increase in 2009 in
Moldova.

e Turkey did not implement specific cost-containment measures for the years 2009 and
2010. This is consistent with the information provided in Figure 10-5 which indicates that
Turkey 2009 en-route costs are 8% higher than planned in November 2008. This should
be seen in the light of the traffic increase in 2009 for Turkey (+6%). Furthermore, two
main issues may contribute to further increase the Turkish cost-base in future years (1) the
significant capital investment programme which is taking place in Turkey in the context
of the Turkish ATC Modernisation Project (SMART project) and (2) the adoption of a
law with a view to increase public servants salaries in Turkey.

10.3.31 It is important that all the States adequately contribute to the improvement of the
European system cost-efficiency performance. A majority of them have already started to
implement cost containment measures in 2009 and 2010. It is expected that these
measures contribute to improve the European system cost-effectiveness performance in
the forthcoming years.

10.4 The components of en-route ANS costs (European and State level)

10.4.1 In June 2010, Member States provided 2009 actual Supension
en-route costs data according to the EU regulation state coets
laying down a Common Charging Scheme for ANS oL (inch SAR)
(EC reg. 1794/2006) [Ref. 63]. Agency 8%

MET 5%
10.4.2 ANS costs are broken down according to the AIS 2%
components” indicated in Figure 10-9. Costs  suneilance
associated with the CNS infrastructure amount to o
17% of the total cost-base, while 65% relates to v
ATM. Supervision and other State costs represent
some 2% in 2009. Typically, these costs relate to
States’ regulatory and supervision functions (e.g.
NSAs). It should be noted that the proportion of the
different components of en-route ANS costs
remained fairly constant between 2008 and 2009.

ATM 65%

Com. 7%

Figure 10-9: Breakdown of en-
route ANS costs at European
system level [2009]

10.4.3 From an economic point of view, CNS costs (i.e. 17%) are likely to have different
characteristics and drivers than ATM costs. CNS costs are infrastructure costs and as such
are mainly fixed costs in the medium term.

83 Note that in Figure 10-9, Maastricht UAC costs are note included under the EUROCONTROL Agency costs
category but reported as ATM/CNS provision costs.
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10.4.4 Each of the ANS components are analysed below in order to identify the drivers for the
European States performance in terms of cost-effectiveness.

ATM/CNS PROVISION COSTS (INCLUDING AIS & MAASTRICHT COSTS)

10.4.5 The bulk of total ANS costs (i.e. some 85%) relate to the provision of ATM/CNS
services. These costs are largely under the direct control and responsibility of ANSPs.
They are linked to the capacity provided for a safe and efficient management of traffic
demand. ATM/CNS service provision costs form the basis of the ANSP cost-
effectiveness benchmarking analysis presented in Section 10.6 of this chapter.

AERONAUTICAL MET COSTS

10.4.6 Figure 10-10 shows the trend at European level of MET costs recovered through en-route
charges between 2005 and 2011 for a consistent sample of 28 EUROCONTROL Member
States for which data for a time-series analysis was available.

10.4.7 At European level, en-route MET 4001 4% 4y
costs, i.e. some 5% of en-route ANS T e 2 2% A%
costs, amounted to some €327M in %001
2009 (+1.8% in real terms compared
to 2008). In the context of economic
downturn with a severe traffic
decline, it is expected that all the
ANS entities (including MET o
service providers) contribute 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
towards improving the  cost- |METcosts (M€2009)| 339 | 324 | 321 | 322 | 327 | 321 | 319
effectiveness performance at system
level.

200 +

ME (2009)

100 -

Figure 10-10: Changes in en-route MET costs at
European level [2005-2011] in €2009

10.4.8 Figure 10-11 below shows that the -3% decrease in MET costs at European system level
between 2005 and 2009 is mainly due to decreases in Germany (-10% per annum), the
UK (-1% p.a.) and Austria (-6% p.a.) where MET costs represented 10%, 9% and 4% of
the total MET costs at European system level, respectively. The impressive reduction in
en-route MET costs for Germany is mainly due to the reassessment of its cost allocation
and an effort to rationalise its MET service provision. Furthermore, as of 2007 a part of
Germany MET costs has been reallocated from en-route ANS to terminal ANS.
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Figure 10-11: Changes in en-route MET costs at State level [2005-2009] in €2009

10.4.9 Figure 10-11 also indicates that the increase of system level MET costs (+1.6%) in 2009
is mainly due to increases in Spain Continental (+12%), Spain Canarias (+36%) and
Turkey (+12%). These increases should warrant further attention.

10.4.10 Figure 10-11 shows that the most significant increases in MET costs over the 2005-2009
period took place in States where the MET cost-base was “small” in 2005. This is an
indication that these States are currently developing their MET infrastructure. As outlined
in the 2004 PRC Report on aeronautical MET costs [Ref. 64], it is important that aviation
is not charged for a disproportionately large share of core MET costs (e.g. R&D,
computers for long-term forecasts).

10.4.11 The PRC also recommended in its MET Report to “explore the common financing of
joint European aeronautical MET services and products”. The PRC considers that in the
context of SES II, there is an opportunity to make the most effective use of the existing
national and international aeronautical MET infrastructure (e.g., World Area Forecast
Centre - WAFC), to avoid duplication without challenging any aspect of civil aviation
safety, and to optimise the efficiency of the aeronautical MET system through increased
rationalisation and automation.
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EUROCONTROL AGENCY COSTS (EXCLUDING MUAC)
10.4.12 EUROCONTROL Agency costs can be split 0 | 86% fg% 8.4%

into  two  main  categories:  the | = B s0% 80% 81%
EUROCONTROL cost base (Parts I and IX, Tl e e |-| 6.6%
€537.9M in 2009) and the CRCO costs (Part ¢, | — M = .
I1, €18.8M in 2009). L H
4%, | P [
10.4.13 In 2009, the EUROCONTROL Agency cost : i .
base (Parts I and IX) represents 8.0% of 2% o .
total European en-route ANS costs, which is b -
similar to 2008. This means that in 2009, the = 0% \ \ : ‘ S T
EUROCONTROL  Agency cost base 2005 2006 2007 2008 2009 2010P 2011P
increase at the same rate as the States . :S‘_(Pe”S‘O”S) Benefit Obligations (PBO)
o nsions

national cost bases. As indicated in Figure
10-12 the relative share of
EUROCONTROL Agency costs is expected  Figure 10-12: EUROCONTROL Agency costs

to remain fairly constant in 2010 and then  relative to total European en-route ANS costs
significantly decrease to 6.6% in 2011.

0O EUROCONTROL Agency costs (excl. Pension Scheme + PBO)

10.4.14 Figure 10-13 displays the breakdown of EUROCONTROL Agency costs per
establishment and expenditure between 2005 and 2009.

Yearly costs (M€) Yearly costs (M€)
Establishment % % Type of expenditure % %
2005 | 2006 | 2007 | 2008 2009 | (o | oo0e 2005 | 2006 | 2007 | 2008 | 2009 | (| (o0e
CND/ASRO/MIL/HMU 215.3| 226.1| 2202| 2324|2307 7%| -1%] |Staff costs 192.9| 209.0| 219.6| 221.9] 233.3| 21%| 5%
Resources 735 715 711 686 705 -4%|  3%||PBO 354| 354| 358 362 367 4% 1%
CFMU / EAD 1135 111.7] 1199 119.9]1229| 8%  2%| |Pensions 486 52| 692 69.4| 710 46%| 2%
Institutional bodies 64| 70| 50| 51 6.1 -4%| 21%| |Operating costs 99.5| 141.1| 143.8| 1400| 142.8| 44%| 2%
Pension in charge of the budget 48.6 65.2 69.2 69.4] 71.0 46% 2%| [Depreciation costs 107.8 59.4 45.7 56.5 49.8| -54%| -12%
PBO 354| 35.4| 358 362 36.7]  4%|  1%| |interest 86| 68 72| 75| 43| -50%| -43%
Total Parts 1 & IX 492.7] 516.8] 521.2| 531.6] 537.9] _ 9%| _ 1%] |Total Parts I & IX 292.7| 516.8] 521.2] 531.6] 537.9] _9%| 1%
Price Index (Belgium) 1.000] 1.023] 1.042] 1.089| 1.089] _ 9%| __ 0% |Price Index (Belgium) | 1.000] 1.023] 1.042] 1.089] 1.089] _ 9%| _ 0%
gena(I costs (€2009) Total Parts 1| 536.4| s408| 544.6| 531.5\537.0| 0%| 19| |2 OSS€2099) | 5364 5408 sass| 5315\ 537.9| 0% 1%
otal Parts | & IX
Figure 10-13: EUROCONTROL Agency costs per establishment & expenditure (Parts I &
84
IX)

10.4.15 Figure 10-13 shows that EUROCONTROL cost-base remained fairly constant between
2008 and 2009. This is mainly due to a significant decrease in depreciation costs (-12%)
and interest (-43%) while staff costs (+5%) increased.

10.4.16 The apparent decrease in depreciation costs in 2009 is mainly due to the fact that in 2008,
some equipment assets were written off resulting in exceptional depreciation costs (ESM).
The reduction in interest expenses mainly results from the lower amount of debt and very
low interest rates in 2009.

10.4.17 The chart provided on the right-hand side of Figure 10-14 shows that 2009
EUROCONTROL costs (i.e. €537.9M) are -1.3% lower than planned in November 2008
(i.e. €545.2M, which included the 98% cap). Figure 10-14 also indicates that from 2010
onwards, the forward-looking profile of EUROCONTROL costs has been significantly
revised downwards compared to November 2008 plans.

84 In Figure 10-12 and Figure 10-13 the item “Pensions” corresponds to the pensions charged to EUROCONTROL
budget while the PBO results from the implementation of the 2004 pension reform to rebuild the Projected Benefit
Obligations.
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Figure 10-14: Planned EUROCONTROL Agency cost-base [Nov. 2008- Nov. 2010]

10.4.18 In 2010, the EUROCONTROL Agency went through a reorganisation process with the
objective to improve its efficiency. The new EUROCONTROL Agency organisation is
based on three main pillars: Directorate Single Sky, Directorate Network Management
and Directorate SESAR and Research.

10.4.19 The left-hand side of Figure 10-14 shows that the EUROCONTROL cost-base is planned
to decrease by -19% (i.e. -4.2% per annum) for the period 2009-2014. It should be noted
that the -14.8% cost reduction planned for 2011 is a non recurring event reflecting the
decision to align EUROCONTROL accounting rules with IFRS.

10.4.20 Similarly, the -10.6% decrease planned for the year 2013 relates to the implementation of
the “User Pays” Principle according to which a part of the EUROCONTROL cost-base
will not be financed by user charges. The implementation of the “User Pays” Principle is
subject to further approval of the EUROCONTROL Member States.

10.4.21 Furthermore, the EUROCONTROL Agency has recently implemented an -early
termination scheme according to which some 200 staff will leave in early retirement
between 2011 and 2013. Although the implementation of the early termination scheme
may lead to higher costs in the short-term, this measure will contribute to significantly
reduce the EUROCONTROL Agency workforce and to decrease the corresponding staff
costs in the forthcoming years.

10.4.22 The PRC welcomes the EUROCONTROL initiative to improve its efficiency. This will
certainly contribute to reduce the total en-route cost-base charged to airspace users.

10.5 Terminal ANS cost-effectiveness analysis at EU level

MONITORING TERMINAL ANS COST-EFFICIENCY PI AND FUTURE KPI

10.5.1 The PRC considers it important to monitor performance in terms of terminal ANS cost-
effectiveness to better understand the total performance (from a gate to gate perspective),
including any potential reallocation of costs between terminal and en-route. There are
already a number of interwoven regulatory requirements relating to terminal ANS cost-
efficiency indicators in Regulation (EC) N°1794/2006 (hereinafter the “charging scheme
regulation”) and Regulation (EC) N°691/2010 (hereinafter the “performance scheme
regulation”):

o With effect from 2010, all States shall establish terminal ANS charges and unit rates
in line with the charging scheme regulation;
e During the first reference period of the performance scheme (RP1; 2012-2014), cost-
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efficiency performance indicators® “Terminal ANS costs” and “unit rates” have to be
monitored by States and the European Commission;

e For the second reference period (RP2; 2015-2019) a performance target shall be set
for terminal ANS cost-efficiency KPI (the second cost-efficiency KPI), currently
defined as the “determined unit rate for terminal air navigation services”.

APPLICABILITY AREA AND INFORMATION PROVIDED

10.5.2 For the second year in a row, the PRC monitors the Terminal ANS cost information
provided by European States (see below figure 10-15 and the related explanations on the
States coverage) according to the template requirements of the charging scheme
regulation.

10.5.3 The charging scheme regulation entered into force on 1* January 2007 and all provisions
in respect of route charges where fully applicable from 1* January 2008 (Art 18(2)).
However Article 9 and Articles 11 to 15 in respect of terminal charges are fully in force
since 1* January 2010, and therefore all the provisions of the charging scheme regulation
should now apply to all 37 States covered by the SES regulations.

10.5.4 Figure 10-15 presents the status of
terminal ANS information
provision  for 2009  data.
Information is recorded for 23 EU
Member States, all part of the
EUROCONTROL membership.

10.5.5 The three EEA-EFTA® States
(Norway, Iceland, Lichtenstein) s
and seven States members of the DAL R e
ECAA (Albania, Bosnia and i
Herzegovina, Croatia, FYROM,
Serbia, Montenegro, the United
Nations Interim Administration
Mission (UNMIC) in Kosovo) as

well as  Switzerland  (EU- Wﬂ 5009 GJ""
i

Switzerland  aviation  bilateral . . . .
agrcement), did not provide o //,]TNCmfo\rp’natlon provided in 200

terminal ANS costs and unit rates Figure 10-15: Status of 2009 terminal ANS data
information for 2009. provision

10.5.6 It should be noted that the EU-wide performance targets for RP1 cover 29 States (EU27
plus Norway and Switzerland).

10.5.7 Beyond the State/geographical scope, additional criteria, relating to the number of
commercial air transport movements by airports in Art. 1.5 and Art. 1.6 affects the scope
of applicability of the charging scheme Regulation. In addition these criteria have been
slightly updated by the European Commission in 2010 [Commission Regulation (EU)
N°1191/2010 of 16 December 2010 amending Regulation EC N°1794/2006, [Ref. 63] see
also in grey box below “Scope of Regulation (EC) N°1794/2006”.

85 EC 691/2010, Art.2(c); ‘Performance Indicators’ means indicators used for the purpose of performance
monitoring, benchmarking and reviewing.

86 The European Economic Area (EEA) unites the 27 EU Member States and the 3 European Free Trade Agreement
(EFTA) States in an internal market governed by the same basic rules. Switzerland is in EFTA but not in EEA.
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10.5.8 According to this Regulation, terminal ANS costs
relate to:

Aerodrome control services, acrodrome FIS
including air traffic advisory services and
alerting services;

ATS relating to the approach and departure of
aircraft within a certain distance of an airport
on the basis of operational requirements; and,

An appropriate allocation of all other ANS
components, reflecting a proportionate
attribution between en-route and terminal
services.

Scope of Regulation (EC) 1794/2006

All airports above 150 000 commercial air
transport movements®’ are covered by this
Regulation.  Airports  below 50 000
movements may be exempted at the
discretion of Statesgg, while airports
between 50 000 and 150 000 movements
may only be exempted when they fulfil
certain criteria related to the economic and
regulatory environments in which they
operate.

In total, the Regulation covers around 205
airports within the SES area, which
represents some 73% of the total European

airport movements in 2009.
10.5.9 Four EU States (Estonia, Latvia®, Malta and Slovak Republic) did not provide any 2008
and 2009 terminal ANS costs and unit rate information, and indeed they have less than
50000 commercial air transport movements at their airports. EEA-EFTA and ECAA
States, also part of the SES regulations applicability area, have not provided terminal
ANS costs and unit rates information. However, for the purpose of the “Performance
Scheme regulation” a terminal ANS cost-efficiency target will have to be set for the
second reference period (RP2: 2015-2019) for all States, irrespective of the number of
movements, and as a minimum terminal ANS costs information will be required for the
largest airport (in terms of commercial air transport movements) of every State™.

10.5.10 Setting meaningful EU-wide performance targets requires some in-depth analysis of
historical information and all States covered by the performance scheme are encouraged
to start reporting terminal ANS costs and unit rate information in line with the charging
scheme requirements, at least for the main airport in their country.

10.5.11 Despite transparency improvements on terminal ANS costs and unit rate information at
European level, there is still a great deal of diversity.

10.5.12 Firstly, whereas harmonised processes and mechanisms for reporting ANS en-route
charges and setting unit rates are well established, such processes for the determination of
terminal ANS charges only started in November 2009 with the setting of the 2010
terminal navigation charges, and became mandatory with effect from 1 January 2010 (Art
18(2) of EC regulation 1794/2006 [Ref. 63]).

87 Counted as the sum of take-offs and landings.

88 Despite having no airport with more than 50 000 airport movements during 2009, Bulgaria and Cyprus have
provided terminal ANS cost or unit rate information

89 Latvia provided data from 2011 onwards.

90 Commission Reg. 691/2010 Art.1.3 “(...) Where none of the airports in a Member State reaches the threshold of
50000 commercial air transport movements per year, performance targets shall apply as a minimum to the airport
with the highest commercial air transport movements.”
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10.5.13 Secondly, as shown in Figure 10-16, a
large majority of States have one single
terminal charging zone. However the
number of aerodromes for which
terminal ANS costs are reported vary
widely from one State to another
ranging from one single aerodrome
(e.g., Belgium, Finland, Greece,
Hungary, Luxembourg, Romania) up to
64 aerodromes (France).

10.5.14 Two countries have more than one
charging zone: Sweden (1 for
Landvetter and 1 for Arlanda) and the
United Kingdom (a charging zone A for
a group of 10 airports with between
50 000 and 150 000 movements, and a
charging zone B with 4 aerodromes
with more than 150 000 movements).
See details for each State in Annex VIII
of this report.

L] Number of TNC inrports

B

= ]

Figure 10-16: Distribution of aerodromes in States
reporting Terminal ANS cost in 2009

10.5.15 Only Luxembourg and the UK (for charging zone A) do not report unit rate information
as they declare that ANS at these airports fall under the provisions of Art 1.6 of the
charging regulation (ANS contestability). However the United Kingdom does not report
service units and unit rate information for their second terminal charging zone (Charging
Zone B with 4 aerodromes with more than 150 000 movements) and other States did not
yet report unit rate information either (Belgium and Ireland).

10.5.16 The Regulation foresees a period of 5
years (2010-2015) to allow for the

convergence towards a common
terminal service  units formula
[MTOW/50)"0,7] for the

establishment of terminal navigation
charges allowing States to limit
redistribution effects between airspace
users. Whereas all reporting States are
in line with the requirements of the
charging scheme regulation (exponent
in the terminal service units formula
between 0,5 and 0,9), 70% of the
States, representing 89 of the 205
airports and close to 50% of the airport
movements, are already applying a 0,7
exponent (see Figure 10-17). Terminal
service units and unit rates remain not
directly comparable across all the
States.

T 7
(MTOW/50)"0.9
1 (MTOW/50)%0.7

[ | (MTOW/50)"0.5
{/ZZ] No data available

Figure 10-17: Terminal Service Units formulas in
2009

10.5.17 The charging scheme regulation explicitly foresees the possibility to recover terminal
ANS costs through other sources (e.g. revenues from non ANS activity). For cost-
effectiveness and benchmarking analysis purposes this requires having an understanding
of, and making a distinction between “the costs to provide terminal ANS” and “the costs
charged for terminal ANS”. This information is still not readily available.

PRR 2010

129

Chapter 10: Cost-efficiency



2009 HIGHLIGHTS

10.5.18 In 2009, the total terminal ANS costs reported by 21 States’ amounted to around
€1 454M, an increase of +1.3% over 2008 in real terms (see also Annex VIII for the list
of airports covered). Figure 10-18 below provides the breakdown of terminal ANS costs
by services (see left-hand side) and by categories (see right-hand side). By and large the
cost breakdown is of the same order of magnitude from year to year and similar to en-
route (see Figure 10-9).

Supendsion Exceptional
MET & other Cost of items
AlS (incl. SAR) capital 1%
29, 5%

Suneillanc 2%
e
6%

Depreciation
11%

Navigation
7%
Other
operating
costs
18%

Com.
7%
Staff costs
65%

data source: 2011 terminal air navigation services costs and charges — Nov2010

Figure 10-18: Breakdown of Terminal ANS costs at European system level [2009]

10.5.19 To monitor the terminal ANS cost-effectiveness, the PRC has looked at the evolution of
actual and planned cost recorded as well as the unit costs.

10.5.20 In 2009, 21 States within the SES area have reported complete actual and forward looking
terminal ANS cost information, representing more than 200 airports’> and some 73% of
the total European airport movements in 2009.

10.5.21 The unit costs for terminal ANS at European system level are obtained by dividing the
total terminal ANS costs provided (in real terms) by the number of IFR airport
movements. Figure 10-19 summarises the main data used to compute the terminal unit
costs per IFR airport movement for 2008 and 2009. According to the available data in
Figure 10-19, the unit costs for an [FR movement are €126, an increase of 10.5% over
2008 in real terms (€114) which is the result of an important decrease in traffic (-8.3%)
coupled with an increase in costs (+1.3%).

2008 2009 2010F 2011P  2012P 2013P 2014P 09/08

14/09

States (reporting terminal ANS charges) 21 21 21 21 21 21 21

Nb of airports 204 203

Total terminal ANS costs (M€2009) 1436 1454 1389 1397 1400 1400 1409 1.3%| -3.1%
IFR airport movements (M) 12.6 11.5 -8.3%

Real unit costs (€2009 / IFR airport movement) 114 126 10.5%

data source : 2011 terminal air navigation services costs and charges, Nov. 2010

Figure 10-19: Terminal ANS unit costs at European system level [€2009]

10.5.22 Looking forward, Figure 10-19 indicates that as a whole and for the 21 European States
for which information is recorded the current planning is for a decrease of total terminal
ANS costs per airport movement by -3.1% in real terms between 2009 and 2014. En-route

91 Only 21 States reported data in 2008, 2009 and up to 2014. Three States did provide some data with a different
coverage (Greece did not provide 2008 data, Luxembourg did not provide forward looking information over the
whole period, and Latvia provided data from 2011 onwards).

92 Two airports have been excluded from the reporting in 2009: Billund airport (under 50 0000 movements in 2009)
and Berlin Tempelhof (now closed).
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ANS costs per km are planned to increase by 4% over the same period (see Figure 10-1).

TERMINAL ANS UNIT COSTS AT STATE LEVEL

10.5.23 Figure 10-20 shows the terminal ANS unit costs per airport movement for each of the 22
States that provided 2008 and 2009 actual data. This reflects latest actual information
provided in June 2010. See also Annex VIII which indicates for each State which airports
have been considered in this analysis.
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Figure 10-20: Terminal ANS costs per IFR airport movement, 2009 vs. 2008

10.5.24 Figure 10-20 indicates that there is a wide dispersion in unit costs for terminal ANS
which vary from €200 for Spain (an increase of some +7% over 2008) to €76 for Sweden
(an increase of around 15% over 2008). Five of the twelve airports for which Spain report
individual cost information are located in the Canary or Balearic islands (these represent
some 28% of Spain Terminal costs in 2009). The current analysis is not sufficiently
detailed to assess the impact of Islands airport operations on terminal ANS costs.

10.5.25 Sweden decided not to apply regulation (EC) N°1794/2006 (updated by EU
N°1191/2010) to air navigation services provided at Swedish airports, except for
Stockholm-Arlanda and Gothenburg-Landvetter (both recording more than 50 000
commercial air transport movements on average). So for these airports not covered by the
regulation EC N°1794/2006, terminal ANS assets (e.g. TWR buildings, ILS, etc.) and
capital-related costs are mainly recovered through landing fees or other means rather than
terminal ANS charges.

10.5.26 Therefore, the relative low terminal unit costs reported for Sweden is mainly because not
all costs are identified and this illustrates some of the difficulties to benchmark terminal
ANS costs and unit rates across Europe, in particular where ANS provision is integrated
with airport management or/and the charging regulation is not consistently applied.

10.5.27 Consequently, it is sometimes difficult to determine whether the differences shown in
Figure 10-20 above are driven by economic and operational factors (for example, size of
operations, economies of scale, or traffic complexity), or differences in charging policy.

10.5.28 Furthermore, cost-allocation between en-route and terminal ANS can differ across States
and in time. There are known examples of significant reallocation in the past years; e.g.
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the Netherlands, Norway, Hungary, Slovak Republic and Finland is announcing a major
re-allocation of costs from terminal to en-route from 2011 onwards. To limit cost-
allocation distortions, for benchmarking purposes the PRC considers that it is preferable
to compare gate-to-gate ANSPs cost-effectiveness (i.e. en-route plus terminal ANS costs,
see Section 10.6 below).

10.5.29 The PRC considers that it is important to put in place a genuine monitoring of terminal
ANS cost-effectiveness performance indicators for all European States. This monitoring
will provide the necessary grounds for identifying performance improvement
opportunities, as well as for setting meaningful EU-wide performance targets based on
solid information.

10.6 Gate-to-gate ANSPs’ cost-effectiveness performance

10.6.1 The ANSP cost-effectiveness focuses on ATM/CNS provision costs which are under the
direct control and responsibility of the ANSP. Detailed benchmarking analysis is
available in the ACE 2009 Benchmarking Report [Ref.1].

10.6.2 Figure 10-21 shows a detailed breakdown of gate-to-gate” ATM/CNS provision costs.
Since there are differences in cost-allocation between en-route and terminal ANS among
ANSPs, it is important to keep a “gate-to-gate” perspective when comparing ANSPs cost-
effectiveness.

Exceptional
Items
1.6%

ATCOs in OPS
employment costs
49%

Cost of capital

6.2%
Staff costs

Non-staff 62.9%
operating costs
17.7%

51%

Other staff

Depreciation employment costs

costs
11.7%

Total ATM/CNS provision
costs: €7585 M

ATM/CNS provision costs (€ M) En-route % Terminal % Gate-to-gate %
Staff costs 3605 62.1% 1165 65.5% 4770 62.9%

ATCOs in OPS employment costs n.a. n.a. n.a. n.a. 2360 -

Other staff employment costs n.a. n.a. n.a. n.a. 2410 -
Non-staff operating costs 1041 17.9% 301 16.9% 1342 17.7%
Depreciation costs 691 11.9% 195 10.9% 886 11.7%
Cost of capital 375 6.5% 94 5.3% 469 6.2%
Exceptional ltems 93 1.6% 25 1.4% 118 1.6%
Total 5 806 100.0% 1780, 100.0% 7 585 100.0%

Figure 10-21: Breakdown of gate-to-gate ATM/CNS provision costs [2009]

10.6.3 The cost-effectiveness analysis presented in this section is factual. It is important to note
that local performance is impacted by several factors which are different across European
States, and some of these are typically outside (exogenous) an ANSP’s direct control. A
genuine measurement of cost inefficiencies would require full account to be taken of
identified and measurable exogenous factors.

93 That is the aggregation of en-route and terminal ANS.
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10.6.4 The quality of service provided by Composite flight-hours”*
ANSPs has an impact on the efficiency . "composite  gate-to-gate  flight-hours”

of aircraft operations, which carry with  ¢ombines the tow separate output measures for en-
them additional costs that need to be route and terminal ANS. They are determined by
taken into consideration for a full weighting the output measures by their respective
economic  assessment of  ANSP average cost of the service for the whole European
performance. The quality of service system. This average weighting factor is based on
associated with ATM/CNS provision by the total monetary value of the outputs over the
ANSPs is, for the time being, assessed ~Period 2002-2009 and amounts to 0.26.
only in terms of ATFM ground delays, The composite flight-hours are therefore defined
which can be measured consistently, can  as:
be attributed to ANSPs, and can be
expressed in monetary terms. The
indicator ~ of  “economic”  cost-
effectiveness is therefore the ATM/CNS
provision costs plus the costs of ATEM Although the composite gate-to-gate output met~ric
ground delay, all expressed per does not fu}ly reﬂegt all a}spects of the complexity
composite flight-hour. of th.e services pr0V1.ded, it is neverthelegs the best
metric currently available for the analysis of gate-
to-gate cost-effectiveness.

En-route flight-hours + (0.26 X airport
movements)

GATE-TO-GATE COST-EFFECTIVENESS
2005-2009 TRENDS

10.6.5 Given the substantial impact of the traffic decrease on cost-effectiveness performance in
2009, a special focus is made in this section on the changes in performance between 2008
and 2009 in order to understand how the European ANS system reacted to the significant
demand shock.

10.6.6 Figure 10-22 displays the trend at European level of the gate-to-gate “economic” unit
costs per composite flight-hour between 2005 and 2009 for a consistent sample of 34
ANSPs for which data for a time-series analysis was available. At system level, unit
economic costs per composite flight-hour remained fairly constant between 2005 and
20009.

10.6.7 Figure 10-22 shows that unit economic costs per composite flight-hour decreased until
2007 and then increased in 2008 and 2009. The drivers for this increase are shown on the
left-hand side of Figure 10-22 which indicates that in 2009, traffic volumes significantly
fall (-7.0%). In the meantime, gate-to-gate ATM/CNS provision costs slightly increased
(+1.7%) in real terms.

94 Further information on the computation of the composite flight-hours can be found in the ACE 2009
Benchmarking Report (June 2011).
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Figure 10-22: Changes in economic cost-effectiveness [2005-2009]

10.6.8 In 2009, following the sharp decrease in traffic, the unit costs of ATFM delays”
decreased significantly (-33.0%), which is what was expected following the significant
traffic decrease in 2009. However, this significant decrease at European system level
masks different trends at ANSP level.

Share of ATFM delays in unit economic costs

10.6.9 Figure 10-23 shows that for six

ANSPs (Austro Control, Croatia Zwij t"
Control, DCAC Cyprus, DHMI, | ¢>10% : 5"

HCAA and PANSA), ATFM :;gj . n__
delays contributed more than 20%  Data not provided o
to their economic cost of

ATM/CNS provision in 2009. = ‘f.

10.6.10 It is important to note that some of v
these ANSPs experienced a
significant decrease in traffic in
2009 (Austro Control (-9%),
PANSA (-7%) and to a lower
extent DCAC Cyprus (-2%)). This
clearly  indicates  performance Figure 10-23: Share of ATFM delays in unit
issues in terms of quality of service economic costs [2009]
for these ANSPs.

10.6.11 The level of ATFM delays mainly depends on the extent to which the ATC capacity
provided by an ANSP is in line with the temporal and spatial traffic demand. In the
medium-term, the level of capacity provided can be gradually increased through a variety
of measures including (but not limited to) the recruitment of additional ATCOs and
capital investment (e.g. ATM systems with higher capabilities, etc.).

95 The ATFM delays data reported in this section relate to the minutes of ATFM delays greater than 15 minutes.
These include en-route ATFM delays but also delays arising from the terminal environment (i.e. from aerodrome
capacity and weather issues). A more detailed analysis of ATFM en-route delays is provided in Chapter 7.
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Cumulative capex to revenue ratio (2005-2009)

10.6.12 During the five-year period 2005- o <59
2009, ANSPs invested some ©>5%
€6 Billion with different ©>10%
investment cycles and ¢>15%

. ®>20%
magnitudes across ANSPs. o Data n; —

. Lower Airspace

10.6.13 Average ANSPs “capex to
revenue” ratios — a measure of
the magnitude of the investment -
for the period 2005-2009 are
shown in Figure 10-24.

10.6.14 For 18 ANSPs, the ‘“capex to L y
revenue” ratio is higher than 15% — y
indicating substantial investments  Figure 10-24: ANSPs cumulative capex [2005-2009]
during the period.

10.6.15 Following the traffic downturn in 2009 at European system level (-7.0% in terms of
composite flight-hours), the trade-offs between financial cost-effectiveness and quality of
service will be less significant than normal in the short term. There should be scope for
improving quality of service without incurring significant additional capital expenditure
since substantial investments were made during the period 2005-2009. There is therefore
an opportunity to better match capacity and demand in the forthcoming years while at the
same time improving financial cost-effectiveness. Furthermore, in the context of SES II,
the Network Manager should effectively support ANSPs to improve the quality of service
provided at system level.

10.6.16 As shown in Figure 10-25, the cost-effectiveness indicator can be broken down into three
main key economic drivers: (1) ATCO-hour productivity, (2) employment costs per
ATCO-hour and (3) support costs per composite flight-hour. Figure 10-25 indicates that
in 2009, a significant lower ATCO-hour productivity (-6.7%) combined with higher
ATCO employment costs per ATCO-hour (+1.2%) and support costs (+2.0%) resulted in
unit ATM/CNS provision costs per composite flight-hour which are +9.3% higher than in
2008. This significant increase cancels the improvements in financial cost-effectiveness
achieved since 2004.

Increase in
unit ATM/CNS
provision
costs
2008-2009
Decreased
ATCO-hour +8.5% +9.3% *9.7%
productivity
2.0% "Traffic
+1.2% +2.0% effect”
| ) - - m
Increased Increased Increased u
employment ATCO support costs "Support costs
costs per employment per composite effect”
ATCO-hour costs per flight-hour
-6.7% composite flight- -7.0%
hour

Figure 10-25: Breakdown of changes in cost-effectiveness, 2008-2009 (real terms)
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10.6.17 Figure 10-26 shows that after several years of continuous increases, ATCO-hour
productivity significantly fell at European system level (-6.7%). However, six ANSPs
(LVNL, HungaroControl, LPS, MoldATSA, BULATSA and NATA Albania) achieved
an increase in ATCO-hour productivity in 2009. However, it should be noted that for
MoldATSA and NATA Albania, this performance improvement was achieved in a
context of traffic increase.

10.6.18 Following the sharp traffic decrease in 2009, it is expected that in the short-term
productivity improvements result from a better use of existing resources (e.g., adaptation
of rosters and shift times by effective management of overtime) and through the
adaptation of sector opening times to traffic demand patterns. In other words, in the next
years when traffic volumes will bounce back, there should be scope to increase ATCO-
hour productivity without significantly affecting the other components of cost-
effectiveness.

10.6.19 Similarly, following the significant traffic downturn there is scope to improve ATCO-
hour productivity while maintaining adequate levels of quality of service.

10.6.20 Figure 10-26 shows that between 2005 and 2009, ATCO employment costs per ATCO-
hour significantly increased (+21.1%) at European system level. This overall change is
made of (1) significant employment costs increases over 2005-2007 (+7-8% per annum)
and (2) smaller increases in 2008 and 2009 (+1-3% per annum). It is likely that the
reduction of the growth rate of ATCO employment costs is linked to a reduction of
overtime hours and also reduced bonuses and benefits.

80

10.6.21 The +2.0% increase in support costs +4.8%
between 2008 and 2009 at system . o1%
level is mainly due to increases in 40 -
non-staff operating costs (+4.8%) and v 5 +08%
depreciation costs (+6.1%) which 2 o +0.1%
were not compensated by the decrease - ‘ ‘ ‘ ‘
in exceptional costs (-25.0%) (see =20 1
Figure 10-27). 40 -
. . . -60
10622 It 1S IlOteWOI”thy that m 20095 the main Employment Non-staff Depreciation Cost of capital Exceptional
component Of support costs (1 e costs for operating costs costs
e support staff costs

employment costs for support staff) Figure 10-27: Changes in the components of
remained constant (+0.8%). support costs [2008-2009]

10.6.23 In 2009, fourteen ANSPs could reduce their support costs between 2008 and 2009. For
most of these ANSPs, the decrease in support costs was not sufficient to compensate for
the significant fall in traffic volumes and to avoid an increase of unit support costs.
Nevertheless, this indicates a certain degree of reactivity and suggests that cost-
containment measures were implemented in 2009 by these ANSPs.

10.7 Conclusions

10.7.1 After a constant decrease between 2003 and 2008, en-route unit costs significantly
increased in 2009, following an unprecedented traffic downturn (-6.2% in terms of
kilometres controlled). They reached €0.80/km (+8.1%), which marks the end of a
positive improvement trend.

10.7.2 As a result, the Pan-European target adopted by the PC in Nov. 2007 (-6% reduction of
unit costs between 2008 and 2010) is no longer achievable.
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10.7.3 In April 2009, several European ANSPs stated that they would implement cost-
containment measures from 2009 onwards. This was explicitly called for by the European
Commission. For a majority of States, 2009 actual en-route costs are lower than the plans
made in November 2008. This indicates a certain degree of reactivity to the significant
traffic downturn experienced in 2009, and suggests that some cost-containment measures
were implemented in 2009. However, it is disappointing that, notwithstanding the efforts
made in 2009 to reduce en-route costs compared to the plans (-2.2% which is equivalent
to €130M), the total en-route cost base at system level increased by +1.3% in real terms
compared to 2008.

10.7.4 Given short term rigidities to adjust costs downwards and unavoidable lead times, it is
understood that some of the measures that were implemented in 2009 may only have an
impact on costs in 2010 and onwards. At system level, en-route costs planned for 2010
were revised downwards by some €320M compared to November 2008 plans. It is
important that these planned savings materialise so that, in future years, unit costs can
return to the levels achieved before the economic downturn. Following the significant
traffic reduction in 2009, and the tools provided by SES II, there is an opportunity to
better match capacity and demand in the coming years while at the same time improving
cost-effectiveness performance.

10.7.5 At system level, en-route unit costs are planned to decrease by -2.8% p.a. between 2009
and 2014, which is well below the performance improvement achieved between 2003 and
2008 (-3.3% p.a.). The planned improvement is rather disappointing given the high
expectations that a coordinated implementation of the SES II performance scheme during
this period should bring significant performance improvements.

10.7.6 The five largest States plan to decrease en-route unit costs between 2009 and 2014. The
initiatives taken in France and in Spain to address performance issues show that cost-
effectiveness improvements could be achievable when there is a strong political and
managerial commitment.

10.7.7 Available 2009 data show that average European terminal unit costs per IFR airport
movement increased by +10.5% over 2008 in real terms. This results from a significant
decrease in traffic (-8.3%) coupled with an increase in costs (+1.3%), a pattern rather
similar to en-route.

10.7.8 Some States covered by the SES Performance scheme have no airport above the 50,000
IFR airport movements threshold set by the Charging Scheme regulation and therefore do
not report Terminal ANS costs and unit rate information. However, all SES States and the
PRB will have to monitor Terminal ANS costs and unit rates information during RP1
(2012-2014) to ensure that improvements in en-route ANS cost-efficiency are not
achieved at the expense of a deterioration in terminal ANS cost-efficiency performance.

10.7.9 Setting meaningful EU-wide performance targets requires historical information and
therefore all States covered by the SES legislation are strongly encouraged to start
reporting terminal ANS costs and unit rates information at least in relation to the main
airport in their country.
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Chapter 11: Economic Assessment of ANS Performance

KEY POINTS KEY DATA 2010

1. The total economic en-route unit cost of ANS |Total ANS en-route related ~10360 | +12%

(charges + delays + flight-inefficiencies) | ScOnomic costs (EM)
increased significantly in 2010 (+9.1%).

Projected chargeable Km (M) ~ 8532 | +2.8%
2. The increase was mainly due to a significant
increase in en-route ATFM delay costs (+145%,
originating principally from industrial actions and
implementation of new ATM systems) and the Projected cost of ANS provision en-
cost of route extension (mainly caused by | route (€M)
increasing jet fuel price and circumnavigation of

Projected chargeable SU (M) ~112.5 | ¥2.9%

~6610 | -0.5%

Estimated cost of en-route ATFM

airspace affected by the ash cloud in April and P ~1350 |+ 145%
industrial actions). This was the worst| " )
performance since 2004. Cost of horizontal en-route

~ + 0,
extension (EM) 2400 |+17.1%

3. The adoption of binding performance targets and

corrective  mechanisms under the Single| ;¢ 01 price/ ton (€ 2009) 604 | +35.8%
European Sky offers the opportunity to make
performance improvements more robust. Rl Eireie Wit Ceonenic Cosis

(€/km) 1.22 +9.1%

Real en-route unit economic costs

+ 0
(€/service unit) 2 e

11.1 Infroduction

11.1.1 The Single European Sky objective adopted in 2009 is to “enhance current air traffic
safety standards, to contribute to the sustainable development of the air transport system
and to improve the overall performance of ATM and ANS for general air traffic in
Europe...” Article 1 of the Framework Regulation 549/2004 [Ref. 24].

11.1.2 The strategic economic objective agreed by ECAC Transport Ministers in 2000 [Ref. 26]
is more specific, i.e. “to decrease the direct and indirect ATM-related costs per unit of
aircraft operations”.

11.1.3 This chapter aims at providing a high level consolidated assessment of overall economic
ANS performance (charges + delays + flight inefficiencies) in order to evaluate whether
these policy objectives are being met, and are likely to be met in the coming years, using
the concept of total economic cost.

11.1.4 The chapter furthermore recalls how the primacy of safety is maintained, and presents the
trade-offs between other key performance areas (capacity/delays, environment/flight-
efficiency and cost-efficiency).

11.1.5 Understanding the interactions between performance areas at system and State levels is
becoming increasingly important in view of the target setting process under the SES
performance scheme (see also Chapter 2).

11.2 Economic assessment of ANS performance

11.2.1 Safety is a primary objective of ANS. The primacy of safety will continue to be ensured
through safety regulations, oversight/verification by national authorities and EASA that
regulations are effectively applied, and monitoring of safety performance by European
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and national authorities®. More details can be found in Chapter 4.

11.2.2 Figure 11-1 illustrates the interactions and trade-offs between ANS operational
performance and cost-efficiency, whilst maintaining a high standard of safety
performance.

Community

Service Quality

perspective SAFETY ECONOMY ENVIRONMENT
(time, fuel, delay)

User
charges
Operational

efficiency performance
~——

Airspace User
perspective

Air Navigation
Service provider
Perspective

Capacity

Figure 11-1: Consolidated assessment of ANS performance

11.2.3 There is a trade-off between ANS cost-efficiency and operational performance, critically
linked with demand-capacity balancing. Insufficient ATC capacity results in low service
quality (high ATFM delays, etc.) with a negative impact on punctuality and on airspace
users’ costs; while ATC capacity higher than demand contributes towards higher than
necessary user charges (underutilisation of resources).

11.2.4 There is also a trade-off between flight-efficiency (economic and environmental impact)
and delays (ATC capacity). A more structured route network, e.g. more one-way routes,
yields more ATC capacity, and hence less delays, but results in additional flight time, fuel
burn and emissions. However, creating ATC capacity through better airspace design and
civil-military co-ordination allows more flights to use the shortest available route and
therefore improves both areas (see also Section 7.5 in Chapter 7).

TOTAL ECONOMIC COST AND ECONOMIC OPTIMUM

11.2.5 In Europe, airspace users bear the total economic costs of ANS services, which consist of
direct costs (route and terminal charges paid by airspace users), indirect costs (such as
delays and non-optimum flight profiles), and will face further costs from the Emissions
Trading Scheme (ETS) from 2012 onwards. The total ANS-related economic costs (en-
route) are assessed in Section 11.3 below.

11.2.6 The concept of total economic cost of ANS services presents several advantages:

e It can be used to assess whether the policy objectives mentioned in Section 11.1
above are being met;

e It can be easily understood, has a very concrete meaning for airspace users, and
shows that the policy objectives are closely aligned with their interests;

o [t aggregates the respective contributions of the different Key Performance Areas
(Cost-effectiveness, Capacity, and Environment) in the overall system performance in
a single monetary value, and gives indications about trade-offs;

e [t forms an objective basis for target setting, based on the minimisation of the total
user cost.

96 The second pillar of the SES II package, incorporating the extension of EASA competence to ANS and airports,
aims to ensure that ANS safety remains the first priority.
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11.2.7 The concept of total economic cost however has also several drawbacks:

e Its applicability at local level is not obvious, as trade-offs are likely to be very
different (different traffic, legal frameworks and working environments);

e [t is dependent on external factors, such as fuel prices, as well as estimates and
approximations, such as cost of ANS-related delays.

e For these reasons, the PRC has advocated that it is not appropriate to set binding
targets on the total economic costs of ANS services [Ref. 15]

11.3 Economic assessment of en-route ANS performance

11.3.1 Whilst it is not appropriate to include a value of safety in the assessment of the total
economic ANS costs, its primacy is fully recognised.

11.3.2

11.3.3

11.3.4

When analysing ANS performance, and
making key operational decisions due
account needs to be taken of interactions
between the four KPAs (safety,
environment, capacity and cost-efficiency)
at the system and State/FAB Ilevels.
Interactions between KPAs are different at
system and local levels which will need to
be duly considered by NSAs and States,
when setting and implementing
national/FAB targets in the context of the
EU Performance Scheme (see Chapter 2).

Besides safety, performance in all other
KPAs can be expressed in monetary terms
to provide a consolidated view of ANS
performance and trade-offs (i.e. operational
and cost-efficiency performance).

The assessment of total ANS-related
economic en-route costs combines the costs
for the provision of en-route ANS with the
estimated costs incurred by airspace users
due to ANS-related inefficiencies”’, which
are measured in terms of:

o ATFM delays (at the gate) due to lack
of en-route ATC capacity; and

e extra time and additional fuel burn in
the en-route phase.

COSTS OF EN-ROUTE ATFM DELAYS

Measuring total ANS-related economic costs

Due to the difficulty of measurement, the total
economic cost approach inevitably contains a margin
of uncertainty. For instance, some of the indicators
used for the quantification of ANS operational
inefficiencies relate to a theoretical optimum (great
circle distance, unimpeded flight time) which is, due to
safety and capacity constraints, hardly achievable at
system level.

Furthermore, the monetarisation of operational
inefficiencies requires a number of assumptions
regarding the value of time which can significantly
vary across stakeholders and final users.

ANS performance in the en-route environment is well
understood, measured and managed as indicated in
Chapter 7.

The airport environment is generally more complex,
involving more stakeholders and less well defined,
although the ATM at Airports Performance (ATMAP)
project launched by the PRC in 2008 has made some
considerable progress in the quantification of ANS-
related service quality at airports (see details Chapter
8). As a result, the related costs at/around airports are
not yet available with a sufficient level of precision but
work is in progress to provide also an estimate of
economic costs of ANS performance at airports in the
future.

Furthermore, as outlined in Chapter 10, despite gradual
data improvements, there is still heterogeneity of
situations resulting in different levels of visibility and
transparency on terminal ANS costs at European level.
In this chapter no attempt has therefore been made to
estimate the economic costs for ANS-related
inefficiencies at/around airports.

11.3.5 Figure 11-2 shows the estimated costs of en-route ATFM delay in Europe between 2004

and 2010.

97 Note that the costs of cancellations are not considered in the assessment of total economic en-route ANS costs.
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Total ATFM ATFM Delays > 15 minutes Es"mateé;‘(’);tg"; ﬁg)M delays
delays (min.)
En-route Airport Total En-route Airport Total
2004 149 M 52M 6.1 M 113 M €450 M €500 M €950 M
2005 17.6 M 6.3 M 74M 13.6 M €500 M €600M| €1100M
2006 18.4 M 7.7M 6.7M 144 M €650 M €550M| €1200M
2007 215M 92M 77M 169 M €750 M €650M| €1400M
2008 23.8M 11.2M 7.6 M 189M €950 M €650M| €1600M
2009 152 M 6.9 M 53M 122M €550 M €450 M| €1000M
2010 27.7M 164 M 72M 23.5M €1350M €600 M| €1950M

11.3.6

11.3.7

11.3.8

source: PRC analysis

Figure 11-2: Estimated costs of ATFM delay [>15 minutes]

There was a significant increase in ATFM
delay in 2010, mainly attributable to en-
route causes (from 6.9M minutes in 2009 to
16.4M minutes).

In 2010, the cost of en-route ATFM delays
is estimated to be €1 350M and the cost of
airport ATFM delays €600M.

The increase in ATFM delay in 2010 is
mainly due to ATC industrial action in
Spain and France and the impact of a new
ATM system implementation in Germany.
Some delays, but mainly cancellations,
were experienced as a result of the “ash
cloud” earlier in April/May 2010.

COST OF EN-ROUTE EXTENSION

11.3.9

11.3.10

The costs related to horizontal en-route
extension include both the costs of extra
fuel burn and additional flight time (see
also Chapter 7).

Figure 11-3 shows the estimated cost
related to horizontal en-route extension
between 2004 and 2010.

TIME (€ 2009 prices)

Total extra

ATFM delay costs
The most comprehensive report on the cost of
ATFM delays is the University of Westminster
Report [Ref. 65]. An updated version is available on
the PRC website (www.eurocontrol.int/prc).

Average costs of “tactical” delay on the ground
(engine off) are approximated to be close to zero for
the first 15 minutes and €83 per minute, on average,
for ATFM delays longer than 15 minutes (€ 2009
prices).

The estimate includes direct costs (crew, passenger
compensation, etc.), the network effect (i.e. the
costs of reactionary delays that are generated by
primary delays) and the estimated costs to an airline
to retain passenger loyalty. The cost of time lost by
passenger is partly reflected.

It should be noted that there are inevitably margins
of uncertainty in the approximation of delay costs.
The report is currently being updated and the
findings will be reflected in future PRC work.

Cost of strategic time buffers

In the case of en-route extension, as the additional time
is predictable in most cases, it is normally reflected in
scheduled flight times. This “strategic” time buffer has
a cost which is estimated at €43 per minute (€2009
prices) on average for a flight in Europe (i.e. without
extra fuel) [Ref. 65].

FUEL (€ 2009 prices)

: ~ Total extra Total
dlStaII(l;e) M time (000 Cost of time Total(;;[(ttr)a fuel Cots(;c;)er C:;:rszz:fl i
hrs.)
2004 435 555 € 1400 M 1.45 Mt € 406 € 600 M € 2000M
2005 427 544 € 1350M 1.42 Mt € 559 € 800 M € 2150M
2006 440 560 € 1400 M 1.46 Mt €621 € 900 M € 2300M
2007 470 599 € 1500M 1.56 Mt €613 € 950 M € 2450 M
2008 473 603 € 1550M 1.57 Mt €777 € 1200M € 2750M
2009 429 545 € 1400 M 1.47 Mt € 454 € 650 M € 2050M
2010 450 570 € 1450 M 1.57 Mt € 604 € 950 M € 2400 M

source: PRC analysis

Figure 11-3: Estimated costs of ANS-related inefficiencies in the horizontal flight profile
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11.3.11 In 2010, the total cost related to en-route extension is estimated to be €2 400M, a
significant increase over €2 050M in 2009, of which €300M from higher costs for extra
fuel and the remaining €50M from additional cost of time (less efficient routing mainly

due to ash cloud and ATC strikes).

11.3.12 Figure 11-4 shows the evolution of 800
the average jet fuel price between S 700 -
2003 and 2010. 8o
g § 600
S g
11.3.13 After a continuous increase between = § 500
2003 and 2008, the price for jet fuel % » 400 1
dropped significantly as a result of § - 300 4
the global economic crisis. <
200 ———————
11.3.14In 2010, average jet fuel price % % % % % % % %
increased again by +35.8% vs. 2009
and has reached a level similar to
2006/07. Figure 11-4: Average fuel price [€ 2009 prices]

TOTAL ECONOMIC COST

11.3.15 The Key Performance Indicator (KPI) for total economic en-route ANS cost is the real
unit economic cost, i.e. the deflated total ANS cost per km or per SU”. Figure 11-5 shows
the calculation of this indicator, and its evolution between 2004 and 2010.

€ 2009 Prices 2005 2006 2007 2008 2009 2010 (P)
Contracting States (CRCO) 30 31 31 31 34 35 35
Cost of en route ANS provision (EM) 5997 6092 6159 6327 6556 6 640 6610
Cost of ATFM en-route delays (EM) 450 500 650 750 950 550 1350
Cost of route extension (EM) 2 000 2150 2300 2450 2750 2 050 2 400
Total economic cost (EM) 8 447 8742 9109 9527 10 256 9 240 10 360
Total distance charged (M km) 7 047 7472 7 823 8321 8 851 8302 8532
En route service units (M SU) 91 97 101 108 115 109 113
Real unit economic cost (€2009/km) 1.19 1.18 1.17 1.15 1.16 1.12 1.22
(€2009/SU) 92.1 90.6 90.0 88.7 88.7 84.8 92.4

Figure 11-5: Estimated total economic en-route ANS costs

Source:
PRC analysis

11.3.16 Total en-route ANS costs are projected to reach ~ 2010P
€6 610M in 2010 (-€30M vs. 2009). A more
detailed evaluation of ANS provision costs is
provided in Chapter 10 of this report.

63.8%
11.3.17 Figure 11-6 presents a breakdown of estimated

total economic costs in 2010. The cost of en-route
ANS provision account for the main share
(63.8%) followed by costs of en-route extension
(23.2%) and ATFM delays (13%).

O Cost of en route ANS provision (projected)

B Cost of ATFM en-route delays

M Cost of route extension

11.3.18 The evolution of the economic en-route unit costs
at European system level in Figure 11-7
illustrates the importance of taking a consolidated

view of all KPAs.

Figure 11-6: Share of total economic
costs [2010P]

98 As illustrated in Figure 11-5, there is a high correlation (0.954) between the unit costs per kilometre and per
service unit.
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11.3.19 The notable improvements observed for direct en-route ANS provision costs (dark blue)
between 2004 and 2008 were almost neutralised by increases in en-route ATFM delays
and en-route extension. This indicates the importance of managing the entire system
performance.

11.3.20 The year 2009 was rather exceptional, marked by severely decreasing traffic (-6.6%) and
related decreasing ATFM delays (-36%)”. The decrease in en-route extension cost mainly
originated from lower fuel price, thereby illustrating the dependence of ANS performance
on external factors. Both factors taken together more than offset the strong increase in
unit costs originating from lower traffic and higher costs.

1.3
2% 1% 1% 1% 91%
1.2
11 M Cost of ATFM
: delay (en route)
1.0
€
< 09 M Cost of route
g extension
Q 08
W
0.7
H Cost for ANS
0.6 provision (en
route)
0.5
0.4
< wn [{e} N~ e} [} =
o o o o o = o
S & & & & &’ = Souce:
5 PRC analysis
N

Figure 11-7: Real unit economic en-route cost [€2009/km]|

11.3.21 The year 2010 has seen moderate traffic growth as an aftermath of the global economic
recession, a major increase in delays resulting mainly from industrial action, higher route
extension costs following a 35.8% increase in jet fuel price, and nearly constant unit costs
of ANSP provision. Consequently, the unit economic cost (€2009/km) increased by 9.1%,
from €1.1/km in 2009 to €1.22/km in 2010. Real unit economic en-route costs in 2010
were above the level in 2004 (€1.19/km).

11.4 Opportunities and challenges for the future

11.4.1 As delays increase very fast when capacity is below demand, planning ahead and
managing to meet the capacity plans offers the opportunity to avoid fire-fighting and time
lags associated with reactive behaviours.

11.4.2 Periods of high delays and lower unit costs, and vice-versa, can be observed until 2003,
as shown in Figure 11-8. The sum of costs for ANS provision and delays remained
approximately constant so that there was no improvement in the economic cost borne by
airspace users.

11.4.3 This was linked with a reactive management of ATC capacity. Following the delay crises
in 1999, capacity was increased with a few years lag, costs increased and delays
decreased. Pressure on costs in periods of low delays then led to capacity issues later on.
This reactive or opportunistic behaviour led to cyclic patterns in delays and cost-
efficiency.

99 It should be noted that this is in line with an average delay/traffic elasticity of 7 which has been empirically
established at system level.

PRR 2010 144 Ch. 11: Economic Assessment of ANS performance



11.4.4 The situation started to improve visibly from 2003 onwards, thanks to a more proactive
approach to performance taken two years earlier. The Provisional Council adopted a
performance target for delays in 2001'” and the EUROCONTROL capacity planning
process was introduced. This more proactive, yet purely advisory, approach to
performance led to delays being contained while unit costs decreased significantly, as
shown in Figure 11-8.
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Figure 11-8: Long term trends of traffic, unit costs and en-route ATFM delays

PERFORMANCE TARGETS

11.4.5 The adoption of performance targets for a period of 3-5 years is long enough for
performance planning to be effective and short enough for forecasts to be meaningful.
Hence, the adoption of EU-wide targets'®' under the SES performance scheme provides
an opportunity to raise ANS performance in a more robust manner (see Chapter 2).

TRAFFIC UNCERTAINTY

11.4.6 There are significant challenges associated with target setting. One issue is the relative
traffic volatility at European level, and even more at local level.

11.4.7 While the baseline traffic scenario for 2014 corresponds to a modest increase of 6%
versus 2008 (1% per annum), traffic would increase by 20% from 2009 to 2014 under the
high scenario (4% per annum). Additionally, traffic growth is not evenly spread across
Europe. Continuously high growth is forecast for Eastern European States while only a
small to moderate growth is expected for the more mature markets in Western Europe.

100 At the time, many people were convinced that the target proposed by the PRC and adopted in 2001 for planning
purposes (1 minute per flight for the summer, equivalent to 0.7 min per flight for the whole year, to be reached by
2006) was unrealistic. Experience showed that it was not.

101 The SES performance scheme targets apply only to EU and associated States (Switzerland, Norway).
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11.4.8

11.4.9

The “traffic uncertainty” is critical for en-
route unit costs and ATFM delays.

As illustrated in Figure 11-9, due to the
non-linear relationship between capacity
and delay, an unacceptably high level of
en-route ATFM delay (close to 1997
levels) is projected in the “high” traffic
scenario, if the current capacity
enhancement plans (based on 1 minute
delay per flight in Summer) remain

En-route ATFM delay forecast 2014

(ECAC Area - Summer)

3 29
&~ 251
s ¥
g
E 15
% g 1.0
ey '
c
b5} 05 4 04

0 -

Low Base High

Traffic scenario (STATFOR)

unchanged (static delivery).

Figure 11-9: En-route delay forecast

11.4.10 The additional cost of these delays would exceed €1 billion which would jeopardise all
efforts made to improve cost-efficiency.

11.4.11 If traffic follows the low scenario, delays would be lower, but unit costs would increase if
capacity delivery remained static. The “traffic uncertainty” must therefore be minimised
and the implementation strategy must be robust to traffic variations.

11.4.12 The EU-wide capacity target is based on a three-pronged approach to “traffic uncertainty”
mitigation, building on the features of the SES performance scheme, the charging regime,
and the network functions (see Chapter 2):

1)

2)

3)

Planning for an en-route ATFM delay target that is closer to the economic
optimum'??, while achievable. The adopted EU-wide capacity target corresponds to
advancing the current capacity planning by 1-2 years (i.e. delivering the capacity
level foreseen for 2015/16 already in 2014. The additional capacity required
corresponds roughly to the difference between the baseline and the high traffic
forecast scenario.

More flexible delivery of capacity, responsiveness of ANSPs in adapting en-route
capacity to changes in demand. Some flexibility in delivering capacity to match
unexpected changes in traffic is an essential factor to improve ANS performance.
This can be achieved through, inter alia:

o network management (e.g. pre-tactical ATFCM); and

o more flexible working conditions (e.g. individual rostering, overtime).

It should be emphasized that the SES charging regime provides ANSPs with
additional revenue if traffic is higher than planned.

Mitigation of congestion by the network manager (e.g. re-routing, at the expense of
flight-efficiency)

11.4.13 However, the upward trends in the costs of delay and route extension in 2010, as
illustrated in Figure 11-7, show that great efforts will be needed if the industry is to
achieve the targets under the SES performance scheme. New tools provided through
FABs, the new technology emerging from the SESAR programme, the SES performance
scheme and its associated incentives, and the Network functions should enable a better
understanding of trade-offs and a push towards overall improvement in performance
across all areas, including improved safety, increased ATCO productivity, and greater
predictability of operational performance (see also Chapter 2).

102 It is important to note that while the system wide optimum delay level does not change significantly in the
different traffic scenarios, the effort to provide the required en-route capacity to meet the traffic demand varies
considerably.
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11.5 Conclusions

11.5.1 Besides safety, which is ensured mainly through a prescriptive approach, ANS
performance can be translated in economic terms. In Europe, airspace users bear the cost
of capacity (charges), of delays associated with insufficient capacity, and of flight
inefficiencies (additional fuel burn, flight time). Better understanding the trade-offs
between quality of service and cost-effectiveness at both system and State level will
become increasingly important in view of target setting and performance management
under the SES Performance Scheme.

11.5.2 The total economic en-route unit cost of ANS (charges + delays + flight-inefficiencies)
increased significantly in 2010 (+9.1%).

11.5.3 The increase was mainly due to a significant increase in en-route ATFM delay costs
(+145%), originating principally from industrial actions and implementation of new ATM
systems) and the cost of route extension (mainly caused by increasing jet fuel price,
circumnavigation of airspace affected by the ash cloud in April and industrial actions).
This was the worst performance since 2004.

11.5.4 A reactive approach to ANS performance, awaiting crises to take action, proved to be
inefficient. The cooperative proactive approach in en-route capacity planning led by
EUROCONTROL did deliver significant improvements from 2003 to 2008, but is
vulnerable to external factors such as industrial actions.

11.5.5 The adoption of binding performance targets and corrective mechanisms under the Single
European Sky offers the opportunity to make performance improvements more robust.

11.5.6 There is an opportunity to extend the benefits to the entirce EUROCONTROL area
through adoption of Pan-European performance targets, and facilitation of performance
management by the Network functions.

11.5.7 The PRC acknowledges that the efforts required by the ANS industry to contain costs
while ensuring the provision of sufficient capacity to meet present and future performance
objectives require a number of genuine changes which can be of different nature (e.g.
institutional, organisational, managerial, financial, operational and technical). Among the
key success factors for meeting the future challenges, the following deserve special focus:
e Drive sustainable long term change (i.e. short term cost-effectiveness improvements

should not jeopardise the provision of future capacity);

e Maximise the use of existing human and capital resources;
e [Engage in genuine changes with the different partners:

- effective social dialogue to drive sustainable changes
- explore different degrees of cooperative business opportunities among ANSPs
(e.g. FABs)
- drive cost-effective technological changes from SESAR; and,
- make the most effective use of the Network functions;
e Strengthen the medium term planning process while developing the need for business
flexibility; and,
e Incentivise the timely delivery of ATC capacity.
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ANNEX | - ACC TRAFFIC AND DELAY DATA (2008-2010)

3Y-AAGR = Annual average growth rate Traffic evolution Total ATFM En-route ATFM Causes of en-route
Avg. daily traffic 2010/ 09 delay per flight delay per flight ATFM delay in 2010
2008 | 2009 | 2010 | growth e 2008 2009 2010 2008 2009 2010 WETFET7A FNTOTEY Other

LAAAACC Albania Tirana 405 442 497| 124% 86%| 01 01 01 01 01 01] 291% 709%
UDDDACC __ |Armenia Yerevan 119 132  11.4%
LOVVACC Austria Wien 2108 1976 1968 -04%  -1.7% 2.1 16 2.0 1.4 12 15 82.8% 0.9% 16.1% 0.2%
EBBUACC __|Beigium Brussels 1606 1470 1471 01% -34%| 06 06 06 02 02 02 685% 12% 36% 267%
LQSBACC Bosnia and Herzegovina Sarajevo 2 1 4
LBSRACC Bulgaria Sofia 1187 1230 1322 7.5% 23.3% 0.0 0.0
LBWRACC Varna 42
LDZOACC Croatia Zagreb 1039 1063 1177 10.7% 6.5% 21 07 11 2.1 07 11 69.7% 29.9% 0.5%
LCCCACC Cyprus Nicosia 739 729 776 6.5% 5.6% 2.7 24 3.6 27 23  3.6| 100.0% 0.0% 0.0%
LKAAACC Czech Republic Praha 1782 1707 1771 3.7% 1.6% 0.5 0.3 0.2 0.4 03 0.1 80.6% 18.4% 0.9%
EKDKACC Denmark Kobenhavn 1456 1354 1403 3.6% -2.1% 2.6 0.1 0.1 2.3 0.0 00 15.8%  68.6% 7.2% 8.3%.
EETTACC [Estonia Tallinn 433 401 410 2.2% 2.1% 0.0 0.0 0.0 0.0 0.0 0.0 49.8% 17.2% 33.0%
EFESACC Finland Tampere 474 444 459 34% -0.1% 0.1 0.1 0.2] 0.0 00 0.0 66.0% 27.5% 6.6%
EFPSACC Rovaniemi 92 92 81 -11.3% -3.9%
LFBBALL France Bordeaux 2324 2121 2114 -04% -3.0% 0.1 00 1.1 0.0 00 11 218% 58.9% 10.5% 8.8%
LFRRACC Brest 2460 2248 2228 -09% -3.6% 0.1 0.1 2.3 0.1 0.1 23 52.4%  41.5% 2.0% 4.1%
LFMMACC Marseille 2867 2692 2731 14% -1.6% 0.1 0.1 3.0] 0.1 0.1 3.0 438% 43.1% 10.9% 2.2%
LFFFALL Paris 3449 3265 3122 -4.4%  -3.5% 1.0 07 1.4 0.5 02 08 30.4%  59.0% 8.1% 2.5%
LFEEACC Reims 2457 2174 2141 -1.5%  -4.4% 0.5 0.1 0.3] 0.5 0.1 0.3 49.5% 45.2% 4.6% 0.7%.
LWSSACC FYROM Skopje 336 337 340 0.8% 1.0%
EDWWACC |Germany Bremen 1762 1623 1661 24% -1.6% 0.3 04 0.6 0.2 03 03 63.0% 22.1% 6.1% 8.8%
EDFFALL Langen 3577 3363 3381 0.5% -2.0% 1.2 13 23 0.3 06 1.1 77.2% 12.0% 6.1% 4.6%
EDMMACC Munchen 4021 3780 3977 5.2% 0.5% 0.4 04 04 0.2 02 02 55.1% 09% 37.8% 6.2%
EDUUUAC Rhein 4012 3744 3739 -0.1%  -1.6% 0.9 0.6 1.4 0.9 06 14 10.7% 1.0% 5.1% 83.2%
LGACC Greece Athinai+Macedonia 1699 1693 1742 2.9% 2.0%. 22 22 1.6 1.5 12 10 89.3%. 7.2% 3.5%
LHCCACC Hungary Budapest 1602 1572 1612 2.6% 0.5% 0.0 0.1 0.0] 0.0 0.0 100.0%
EIDWACC Ireland Dublin 620 520 480 77% -8.3% 1.5 01 02 0.3 0.0 00 64.5% 35.5%
EISNACC Shannon 1204 1086 1072 -1.3% -3.8% 0.1 0.0] 0.1 0.0 11.8% 88.3%
LIBBACC Italy Brindisi 865 817 863 5.6% 1.0% 0.0 0.0 0.0 0.0 00 0.0 100.0%
LIMMACC Milano 1783 1664 1700 21% -3.5% 0.2 01 0.1 0.0 0.0 00 829% 1.7% 15.4%
LIPPACC Padova 1799 1673 1792 71% -1.6% 0.4 02 041 0.1 00 0.0 79.6% 0.7% 17.0% 2.7%
LIRRACC Roma 2699 2585 2680 3.7% -0.3% 0.5 0.1 0.1 0.0 0.0 0.0 100.0%
EVRRACC Latvia Riga 515 460 477 3.8% 0.1%
EYVCACC Lithuania Vilnius 583 515 512 -0.6% 2.4%
EDYYUAC Maastricht 4395 4068 4171 25% -18% 0.5 0.0 00 0.5 0.0 00| 343% 21.1% 29.8% 14.8%
LMMMACC Malta Malta 231 233 260 11.5% 5.2% 0.0 0.0 0.0 0.0 0.0
LUUUACC Moldova Chisinau 110 119 147 23.6% 16.0%
EHAAACC The Netherlands Amsterdam 1439 1331 1330 -0.1% -3.7% 1.1 03 09 0.0 0.0 02| 585% 11.4% 30.2%
ENBDACC Norway Bodo 530 522 534 2.3% 0.4% 0.1 0.0 0.0 0.0 0.0 80.7% 19.3%
ENOSACC Oslo 929 866 891 2.9% 0.2% 0.2 0.1 0.1 0.0 00 0.0 40.3% 59.7%
ENSVACC Stavanger 558 540 541 0.2% -0.9% 0.1 04 0.1 0.1 03 0.1 91.8%. 2.8% 5.4%
EPWWACC |Poland * Warszawa 1558 1438 1524 6.0% 2.6% 2.2 1.8 1.2 2.1 1.7 12 94.1% 2.5% 2.0% 1.4%
LPPCACC Portugal Lisboa 1121 1036 1097 59%  0.0% 0.4 01 0.1 0.2 0.0 00| 96.0% 4.0%
LPPOOAC Santa Maria 283 274 290 5.8% 3.1%
LRBBACC Romania Bucuresti 1212 1186 1284 8.2% 2.8% 0.0 0.0] 0.0 100.0%
LYBAACC Serbia Beograd 1314 1373 1459 62% 6.2% 0.0 0.0 0.0 0.0 0.0 00 4.7% 95.3%.
LTBBACC Slovakia Bratislava 1567 1653 1840 11.3% 7.8% 0.9 16 13 0.0 0.0 85.3% 14.7%
LJLAACC Slovenia Ljubjana 671 632 673 6.5% 2.6% 0.0 0.0 0.0 0.0 0.0 0.0 48.1% 3.6% 36.8% 11.5%
LECBACC Spain Barcelona 2250 2033 2054 1.0% -4.0% 0.4 02 1.9 0.2 0.1 1.8 94.7% 0.6% 4.4% 0.4%
LECMALL Madrid 2860 2609 2649 15% -3.0% 1.1 12 25 0.7 07 14 92.4% 3.8% 1.2% 2.6%
LECPACC Palma 733 678 685 0.9% -3.0% 0.9 06 06 0.0 0.1 0.1 84.6% 1.7% 13.6%
LECSACC Sevilla 1067 956 978 22% -3.9% 0.1 02 0.5 0.1 02 05 88.7% 2.7% 3.4% 5.2%
GCCCACC Canarias 840 730 753 3.1% -3.7% 0.5 1.7 14 0.3 16 1.2 55.5% 11.5% 31.0% 2.0%
ESMMACC Sweden Malmo 1448 1271 1295 19% -1.8% 0.1 0.0 0.1 0.1 00 0.1 73.8% 12.7% 8.6% 4.9%
ESOSACC Stockholm 1128 1028 1021 -0.6% -2.9% 0.1 0.1 0.3] 0.0 00 02 88.5% 7.9% 0.2% 3.4%
LSAGACC Switzerland Geneva 1813 1645 1648 02% -3.5% 0.8 04 0.6 0.5 02 03 80.5% 0.3% 18.4% 0.8%
LSAZACC Zurich 2156 2014 2031 0.9% -1.5% 1.1 0.8 0.7] 0.8 06 05 75.0% 2.0%. 4.7% 18.3%
LTAAACC Turkey Ankara 1544 1600 1760 10.0% 7.2% 0.5 02 0.2 0.2 0.1 0.1 99.2% 0.1% 0.7%
LTBBACC Istanbul 1567 1653 1840 11.3% 7.8% 0.9 16 13 0.0 0.0 85.3% 14.7%
UKBVACC Ukraine Kyiv 547 488 536 9.8% 4.0% 0.1 0.1 00 0.1 81.0% 2.8% 16.2%
UKCCACC Donets'k 4 37 6] -83.3%
UKDDACC Dnipropetrovs'k 60 45 7| -84.0% -50.9%
UKDVACC Dnipropetrovs'k ALL** 314 0.0] 0.0 100.0%
UKFVACC Simferopol 481 463 559 20.6% 6.7% 0.0] 0.0 100.0%
UKHVACC Kharkiv 324 308 50| -83.6% -43.2%
UKLVACC L'viv 428 416 448 7.6% 6.5% 0.0] 0.0 100.0%
UKOVACC Odesa 208 202 244 20.9% 10.1% 0.0] 0.0 100.0%
EGTTACC United Kingdom London AC 5427 4980 4798 -3.7% -4.5% 0.6 02 0.1 0.6 02 01 72.9% 2.7% 16.4% 8.0%
EGTTTC London TC 3780 3480 3318 -47%  -4.9% 1.1 0.6 0.6 0.1 00 0.0 38.0% 57% 25.8% 30.5%
EGPXALL Prestwick 2402 0.2] 0.1 40.1% 4.6% 9.1% 46.2%
EGCCACC Manchester 1569 1352 0.2 0.1 0.1 0.0
EGPXACC Scottish 1800 1582 0.2 0.0 0.2 0.0

ACCs geographical areas might change over time, preventing year on year comparision (e.g. Prestwick, Dnipropetrovs'k ALL)
* does not include EPWWICTA and EPKKTMA
** Dnipropetrovs'k ALL was created in March 2010 replacing Kharkiv, Dnipropetrov'k and Donetsk' ACCs
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ANNEX Il - TRAFFIC COMPLEXITY

The PRU, in close collaboration with ANSPs, has defined a set of complexity indicators that
could be applied in ANSP benchmarking. The complexity indicators are computed on a
systematic basis for each day of the year. This annex presents for each ANSP the complexity
score computed over the full year (365 days).

The complexity indicators are based on the concept of “interactions”. Interactions arise when
there are two aircraft in the same “place” at the same time. For the purpose of this study, an
interaction is defined as the simultaneous presence of two aircraft in a cell of 20x20 nautical miles
and 3,000 feet in height.

For each ANSP the complexity score is the product of two components:

Complexity score = Traffic density x Structural index

Traffic density indicator is a measure of the potential number of interactions between aircraft.
The indicator is defined as the total duration of all interactions (in minutes) per flight-hour
controlled in a given volume of airspace.

The structural complexity originates from horizontal, vertical, and speed interactions. The
Structural index is computed as the sum of the three indicators

Horizontal interactions indicator: A measure of the
complexity of the flow structure based on the potential
interactions between aircraft on different headings. The
indicator is defined as the ratio of the duration of horizontal
interactions to the total duration of all interactions.

Vertical interactions indicator: A measure of the
complexity arising from aircraft in vertical evolution based
on the potential interactions between climbing, cruising and
descending aircraft. The indicator is defined as the ratio of
the duration of vertical interactions to the total duration of
all interactions

Speed interactions indicator: A measure of the
complexity arising from the aircraft mix based on the
potential interactions between aircraft of different speeds.
The indicator is defined as the ratio of the duration of speed
interactions to the total duration of all interactions

149



ANSP Complexity score (2010)

Complexity | Adjusted Structural index
State ANSP score Density | Vertical Horizontal Speed Total
a*e a b c d e=b+c+d
CH Skyguide 12.0 11.5 0.28 0.55 0.21 1.04
BE Belgocontrol 11.9 8.8 0.42 0.53 0.42 1.36
DE DFS 11.3 10.4 0.29 0.53 0.26 1.08
UK NATS 10.9 10.0 0.37 0.41 0.31 1.09
MUAC | MUAC 9.7 10.5 0.25 0.51 0.16 0.92
NL LVNL 9.3 9.9 0.21 0.36 0.36 0.94
AT Austro Control 7.6 8.3 0.21 0.49 0.22 0.92
Ccz ANS CR 7.1 8.2 0.17 0.50 0.20 0.87
FR DSNA 6.4 9.3 0.15 0.39 0.14 0.69
SI Slovenia Control 5.7 7.5 0.15 0.49 0.12 0.76
IT ENAV 5.7 5.6 0.27 0.55 0.19 1.01
LY SMATSA 5.2 9.0 0.05 0.47 0.06 0.58
HU HungaroControl 4.9 7.5 0.07 0.44 0.14 0.66
SK LPS 4.9 6.2 0.14 0.48 0.17 0.78
ES Aena 4.6 6.6 0.17 0.39 0.13 0.69
HR Croatia Control 4.0 6.5 0.06 0.47 0.08 0.61
PL PANSA 3.9 43 0.14 0.52 0.25 0.92
DK NAVIAIR 3.8 4.0 0.18 0.55 0.21 0.93
TR DHMI 3.5 5.6 0.14 0.38 0.11 0.63
RO ROMATSA 3.3 5.3 0.07 0.39 0.15 0.61
CY DCAC Cyprus 2.8 4.4 0.14 0.39 0.11 0.63
SE LFV 2.8 3.1 0.22 0.46 0.23 0.91
MK M-NAV 2.7 4.6 0.11 0.42 0.06 0.59
GR HCAA 2.5 4.3 0.11 0.39 0.09 0.59
BU BULATSA 2.4 6.8 0.05 0.25 0.06 0.36
AL NATA Albania 2.4 5.5 0.06 0.33 0.05 0.43
PT NAYV Portugal (FIR Lisboa) 2.2 3.4 0.17 0.39 0.08 0.65
NO Avinor 2.1 2.0 0.33 0.47 0.25 1.04
EE EANS 2.1 3.3 0.15 0.29 0.19 0.62
LV LGS 2.0 3.0 0.10 0.43 0.14 0.68
FI Finavia 1.9 2.0 0.27 0.34 0.36 0.98
UA UKSATSE 1.9 3.0 0.05 0.39 0.18 0.62
LT Oro Navigacija 1.8 2.9 0.07 0.37 0.17 0.62
IE IAA 1.6 4.1 0.07 0.22 0.10 0.40
MD MoldATSA 1.1 1.7 0.05 0.39 0.19 0.63
AM ARMATS 0.7 1.2 0.09 0.37 0.17 0.62
MT MATS 0.7 1.2 0.11 0.36 0.12 0.59
Average 6.1 7.2 0.21 044 | 019 | 084
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ANNEX 11l - ADDITIONAL EN-ROUTE DISTANCE PER STATE

90 -
80 | Additional distance (million kilometres)

Additional distance/Great Circle distance (%)

c > e} 1] 1] o c T [} x > [$]
u_g 58 »—@g%g<n.o&,og%Dg%a@oﬂE:gzoagiigé’%z 2
& 2 @32 “2
W Within State M State interface TMA interface Source: PRC Analysis
Additional en-route distance per State
ANNEX IV - TOP 50 MOST-CONSTRAINING POINTS
Extra miles (NM) Extra miles (NM)

wapont fowe |00 [Coned e B | lwaport [ [ [Gonerened [lom [P
RIDSU Germany No 33956 1539 45 LAM UK No 22 827 421 18
RESMI France No 47 414 1229 26 ELB Italy No 47 322 419 9
MOU France No 50412 1114 | 22 MILPA France No 24 645 402 16
BAG Turkey No 43124 m 16 DERAK  |France No 19 682 401 20
TRA Switzerland  |No 34900 700 20 OLBEN Switzerland No 19 160 399 21
BOMBI  |Germany No 57029 699 12 KEPER  |France No 16 778 398 24
KUDES  |Switzerland  [No 32023 689 22 BOL Italy No 38 520 398 10
MUT Turkey No 20859 685 33 TERPO _ |France No 17 568 390 22
KFK Turkey No 62734 658 10 MAXIR  |France No 13 800 379 27
ARTAX  |France No 45653 643 14 PIXIS France No 21706 375 17
ALSUS  |Cyprus No 19874 639 32 ROMIR  |Switzerland No 12 299 372 30
LOHRE  |Germany No 29133 591 20 IST Turkey No 15 024 369 25
TINTO Italy No 12833 583 45 SUMIR _ |ltaly No 13 087 367 28
VADOM  |France No 13763 569 4 MOLUS  |Switzerland No 16 078 367 23
MV Spain No 23 906 551 23 GAPLI Ireland/UK Yes 12 306 364 30
SPY Netherlands  [No 31070 533 17 MHN Spain No 14 412 351 24
STG Spain No 26 448 500 19 CPT UK No 28 253 351 12
MAKOL Bulgaria/ Yes 22271 493 22 BAKUL France No 16 478 348 21
GEN Italy No 28494 488 17 OBLAD  |France No 10 201 345 34
BUK Turkey No 26782 47 18 RDS Greece No 20449 345 17
PAM Netherlands  [No 25 304 468 18 WAL UK No 41606 345 8
ZMR Spain No 39312 462 12 RLP France No 23 851 342 14
VLC Spain No 36 312 460 13 VIBAS Spain No 28 717 334 12
BCN Spain No 24 556 450 18 MAVAR  |Albania/FYROM |Yes 14 292 334 23
DJL France No 30 467 432 14 BIG Turkey No 27 861 329 12

Most constraining points
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Capacity

ANNEX V - INDICATORS - ANS PERFORMANCE AT AIRPORTS

Indicator

Airport Declared
capacity

What should be measured? \

Coordination parameters to be
used for the airport slot
allocation process.

Description
Number of aircraft movements per unit of time
(usually one hour) that an airport could accept. The
airport declared capacity is the output of the capacity
declaration process.

Peak service rate

Approximation of the
operational capacity of the
airport by using the maximum
hourly throughput in ideal
conditions as a proxy

The peak service rate is the first percentile of the
number of aircraft movements in “static” hours sorted
from the busiest to the least busy hour in the peak
month.

ANS efficiency

Airport arrival
ATFM delays

Delays experienced at the
origin airport due to constraints
at the destination airport

Difference between the CTOT (Calculated Take-Off
Time) and the ETOT (Estimated Take-Off Time).

Arrival sequencing
and metering
(ASMA) additional
time

ANS-related inefficiencies
between 40nm and landing.

Difference between a statistical reference ASMA (40
nm to landing- based on an unconstrained set of
flights) and the actual ASMA time. The methodology
is explained in the ATM airport (ATMAP) Framework
[Ref. 42].

Local ATC
departure delays

Departure delays experienced
at the gate due to local ATC
constraints

The delay reported to CODA as IATA code 89, which
contains ATC delays.

Taxi-out additional
times

ANS-related inefficiencies in
the taxi-out phase.

Difference between a statistical reference taxi-out time
(off-block to take-off -based on an unconstrained set
of flights) and the actual taxi-out time. The
methodology is explained in the ATM airport
(ATMAP) Framework [Ref. 42].

Level of adherence to ATFM

Share of flights with an actual take off time outside the

ATFM slot slots allocated by the CFMU. | allocated ATFM slot tolerance window [-5 and +10
adherence :

minutes].
Operational Number of cancelled flights in | Operational cancellations due to ANS deficiencies.

cancellations due to
ANS

a period of time.

Indicator

En-route unit costs
per km

ANNEX VI - INDICATORS - ANS COST-EFFECTIVENESS

How is it measured?

(En-route ANS costs (ANSP,
MET, NSA/CAA) +
EUROCONTROL costs) / total
km in the charging zone

Comments
In the context of the SES II performance scheme, the
en-route cost-efficiency KPI is defined as the en-route
determined unit rate. The en-route determined costs
correspond to the sum of en-route national costs
including ANSP, MET and CAA/NSA costs with
EUROCONTROL costs.

En-route  cost-
efficiency
Note that the determined unit rate is different from the
. unit rate that will ultimately be charged to airspace
En-rou?e . En-route deterrmped gosts / users (which includes several adjustments such as the
determined unit rate | total en-route service units over/under recoveries arising from the traffic risk
sharing mechanism).
Terminal unit costs .
Terminal cost- per IFR  airport ;i;rg;tniovtysntscmts /IR In thF: context of the SES II performance scheme, the
efficiency movement term%nal determined costs correspond to the sum of
Terminal Terminal determined costs / terminal ANSP, MET and CAA/NSA costs.

determined unit rate

total terminal service units

Gate-to-gate
ANSP cost-
effectiveness
benchmarking

Gate-to-gate  unit
ATM/CNS

provision costs

En-route + terminal ATM/CNS
provision costs / composite
flight-hours

Composite flight-hours combine the two separate
output measures for en-route (flight-hours) and
terminal (IFR airport movements) into a unique
indicator. More information on the computation of
composite flight-hours is available in Annex 2 of the
ACE 2009 Benchmarking Report.
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ANNEX VII - CHANGE IN REAL EN-ROUTE UNIT COSTS

The tables below show the change in real en-route unit costs for States, excluding the five largest
States, between 2005 and 2014.
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ANNEX VIII

- TERMINAL ANS CHARGES AND UNIT RATES (EU REG 1794/2006)

States | Charging Zone 2009] 2008 2009 States [ Charging Zone 2009 2008 2000
| Aerodromes Movements| (in EUR 2009) (in EUR 2009) | Aerodromes. Movements| (in EUR 2009) (in EUR 2009)
ANS Terminal ANS Terminal ANS Terminal ANS Terminal
TNC formula | unitRate| ‘oo Tetio |unitRate| 00t 000y TNC formulal Unit Rate| C 5 TertogT | unit Rate| 'CoS teaon)
[AUSTRIA |1 zone - 6 aerodromes 360872] (MTOW/50)'0.7| 19349 | 35728 2027_| 34240 ITALY 1 zone (39 1326 206|(MTOW/5007 | 222 | 179162 234 | 180118
Wien Fumicino 324316
Salzburg Milano Malpensa 187 824|
Linz Milano Linote 120412
Klagenfurt Venezia Tessera 75464
Innsbruck orio al Serio 64 987]
Graz Bologna 64 623
BELGIUM |1 zone - 1 aerodrome NIA 36697 N/A 35552 Napoli 64 134]
Brussels Catania 56 706
BULGARIA*_|1 zone - 5 aerodromes NIA 11665 NA 10819 Palermo 51088]
ofia Torino Caselle 50 235|
Burgas Cagliari 38 094]
Varna Bari 30 538]
Plovdiv Firenze 29 516]
Gama Oryahovitsa Otbia 26 962]
CYPRUS* 1 zone - 2 aerodromes. NA[ NA 7283 | TN | 7 605 Genova 21 267|
Lanaca [Aighero 15535
Paphos Lamezia 15142
CZECH REP. |1 zone - 4 aerodromes 259.07 25932 25753 2249 Ronchi dei Legionari 13068
Praha-Ruzyné [Ancona Falconara 11120
Bro-Tufany Forl 9492
Ostrava-Mosnov Brescia Montichiari 9073
Karlovy Vary Pescara 8073
DENMARK__|1 zone - 2 aerodromes (MTOW/50)%0.7] _189.47 | 24790 [ 19393 | 24 863 Parma 6126]
Kabenhavn Reggio Calabria 5790
Roskide Bolzano 4506
ESTONIA = I I | I Perugia 4333
Talinn/Ulemiste 29 378 Lampedusa 3654
FINLAND |1 zone - 1 aerodrome 172460 (MTOW/50)%0.7] 14229 | 19165 127.00 | 19219 Pantelleria 3547
Helsinki-Vantaa 172 460 Foggia 2823
FRANCE 1 zone - odi 1820437 (MTOW/50)%0.9] 455 | 262 615 [ 468 | 265 468 Cuneo 2 345
Charles de Gaulle 525 270 Crotone 1178
y 224 106| Albenga 1041
Nice 130 615 Salerno 842}
Lyon 123 188 Roma Urbe 789)
Marseille 102 544 Grottaglie 773)
Toulouse 87 415| Padova 488)
Bale 61019 Venezia Lido 156
Le Bourget 54740 Torino Aeritalia 144
Bordeaux 51996| Riet 2|
Nantes 40 839 LATVIA 1 zone - 3 aerodromes I I
Strasbourg 29753 Riga 55978]
Montpeliier/Méditerranée 27085 Liepaya 60)
BeauvaisTills 20 659 Ventspis 5|
Lille/Lesquin 20 333 LITHUANIA 1 zone - 1 aerodrome 30 157|(MTOW/50/'0.5 | 16575 | 3507 190.67 | 2744
Clermont 17898 Vilnius 21 484
Rennes/St-Jacques 17341 Kaunas 5723
Ajaccio/Campo-DellOro 14731 Palanga 2950
BastialPoretta 14242 LUXEMBURG 1 zone - 1 aerodrome 54 ﬁ'Amde 16 NA | 1243 NA | 12204
| Cannes/Mandelieu 14.032| Luxembourg 54 017|
Brest/Guipavas 13 333 MALTA ** | I I I
Biarritz/Bayonne-Anglet 12850 Luga 29 178}
Pau/Pyrénées 12397 NETHERLANDS 1 zone - 4 aerodromes 453 703[(MTOW/50)'0.7 | 14260 | 55799 | 22444 | 62604
Toussus/Le-Noble 11284 Mainport Schipol 401919
Hyeres/Le-Palyvestre 10610 Rotterdam 22861
Limoges/Bellegarde 8605 Eelde 19186
Tarbes-Lourdes Pyrénées 8369 Beek 9737
Perpignan/Rivesaltes 8353 NORWAY = 1 zone - 4 aerodromes I I
Lyon/Bron 8164 Oslo 215849
Figari/Sud-Corse 8044 Bergen 88 574]
Lorient/Lann-Bihoué 7523 Stavanger 66 484]
Chambéry/Aix-les-Bains 6819 Trondheim 50022
Grenoble/Saint-Geoirs 6 606| POLAND 1 zone - 11 aerodromes 283 303|(MTOW/50y°0.5 | 168.20 24463 22384 28433
Metz-Nancy/Lorraine 6 548| [Warsaw 134 209)
Carcassonne/Salvaza 6195| Krakow 34270
Avignon/Caumont 6048 Gdansk 26 814]
CalvilSainte-Catherine 5924 Katowice 25272]
Rodez/Marcillac 5830 [Wroclaw Airport 20 820)
Poitiers/Biard 5598 Poznan 19957,
Rouen/Vallée-de-Seine 5508 Rzeszow 5735
Caen/Carpiquet 5340 Bydgoszcz 5563
La-Rochellellle de Ré 5067 szczecin 5169
Agen/La-Garenne 5053 Lodz 4610
Nimes/Garons 4 868| Zielona Gora 884]
Bergerac/Roumaniére 4617, PORTUGAL 1 zone - 9 aerodromes 276 641|(MTOW/50)'0.7 | NA | 30778 | NA | 28746
Dinard/Pleurtuit-Saint-Malo 4 495| Lisboa 135764
Béziers/Vias 4453 Porto 53 305]
Annecy/Meythet 3774 Faro 38 790)
Deauvile/Saint-Gatien 3614 Madeira 22 444]
Istres/Le-Tubé 3435 Ponta Delgada
Quimper/Pluguffan 3207, Horta
Le-Havre/Octeville 3074 Santa Maria
Tours/Val de Loire 2874 Porto Santo
Chateauroux/Déols 2706 Fores
Chalons/Vatry 2 645] 1 zone - 1 aerodrome. NA ] 8819 | NA | 8365
Saint-Nazaire/Montoir 2492 Bucharest Henri Coanda
Dijon/Longvic 2470] | | I
Dole/Tavaux 2402 Bratislava 23]
Saint-Etienne/Bouthéon 2311 1 zone - 3 aerodromes 40 235|(MTOW/50y'0.7 | 237.51 3910 25394 4080
Albert Bray 1951 Ljubliana 37 537]
Cherbourg/Maupertus 1892) Maribor 1653
Angouleme 1752 Portoroz 1045
Lannion 1744 1 zone - 12 aerodromes 1484 467|(MTOW/50/'0.9 | 165.82 311123 17122 | 296699
Angers 1352) Madrid 434 853
R 435| Barcelona 278 822
GERMANY |1 zone - 16 aerod: 1995 880] _(MTOW/50)0.7] 162.64 186 939 167.78 208 968 Paima de Mallorca 177 025
Frankfurt 462 890) Malaga 102 243)
Munich 393766 Las Paimas 100 141
Dusseldorf 213 410) Alicante 73710)
Berlin Tegel 153723 Valencia 68 986|
Hamburg 148 234 Tenerife N 59 006|
Cologne/Bonn 129,380 Ibiza 49 602]
Stutgart 127937 Tenerife s 47873
Hannover 68 245| Bilboa 46 79|
Beriin Schonefeld 67 890f Sevilla 45411
Nuremberg 60 670 [SWEDEN 2 zones - 2 aerodromes (1+1) 249 014 NA_| 19050 NA | 19042
LeipzigiHalle 58760 1 zone - 1 aerodrome MTOW/50/07 | NA | 15767 NA | 16966
Bremen 36681 Stockholm-Arlanda
Dresden 27716 Zone - 1 aerodrome. NA_ | 3283 | NA | 2076
Munster/Osnabruck 26156 oteborg Landvetter
Saarbrucken 13 405} UNITED KINGDOM |2 zones - 14 aerodromes (4+10] 1819 147] NA 153 255 /A 153 641
Erfurt 701 zone - 4 aerodrome. 1056 875|Article 1.6 NIA 87373 N/A 88 067
GREECE |1 zone - 1 aerodrome 205 566 __(MTOW/50)°0.7] | NA [ Na | 2732 Heathrow (Zone B) 466 715)
Athens 205 566 Gatwiick (Zone B) 252081
1 zone - 1 aerodrome. 108 887 _(MTOW/50)"0.7] 211.97 | 12654 [ 33651 | 18 688 Manchester (Zone B) 171 483
Budapest 108 887 |stansted (zone B) 166 596
1 zone - 3 aerodromes 233 641] (MTOW/50'0.9] [ 22520 [ wa | 21783 1 zone - 10 aerodromes 762 272|N/A NA | 65882 NA | 65574
Dublin 175 12 Edinburgh (Zone A) 114 168)
Cork 27 558 Birmingham (Zone A) 99 355|
shannon 30060) London Luton (Zone A) 98 502]
Glasgow (zone A) 80 960|
London City (Zone A) 75 364]
[Aberdeen (Zone A) 67 213)
East Midlands (Zone A) 66 113]
Bristol (Zone A) 59 258]
Newcastle (Zone A) 53359
Belfast (Zone A 47 980)

*June 2010 data

** No data provided. There is no aerodrome with more than 50 000 Commercial Air Transport Movement

***Ciampino-Ami, Treviso S.A.-Ami, Rimini-Ami, Pisa-Ami, Villafranca-Ami, Grosseto - Ami, Brindisi - Ami, Trapani - Ami not included as no data provided for 2008 and 2009
**** Data provided from 2011

***** Data provided from 2010

‘source: Terminal ANS costs and Unit rates: European Commission, airport movements : EUROCONTROL CFMU
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ANNEX IX -TOTAL ECONOMIC COST AND ECONOMIC OPTIMUM

The minimisation of costs to airspace users is presently applied to the cost-efficiency/delay trade-
off. The EUROCONTROL Agency has developed a methodology agreed with ANSPs to compute
the optimum capacity/delay and allocation of capacity requirements among ACCs to reach a given
delay target [Ref. 66].

The cost of ANS capacity provision tends to be a step function at local level due the “lumpy
nature” of investments required to increase capacity beyond a certain point, and nearly constant
costs before that point. However, at aggregated system level, the cost of capacity tends to grow
continuously with capacity (left side of the figure).

The cost of delay has an exponential behaviour and increases very fast if capacity drops below
demand. It decreases slowly if capacity is above demand (right side of the figure).
The total cost has a U-shape and a minimum where capacity equals demand (centre of the figure).

F 3
ME “Static optimum capacity
wh level wh
= . cost® Total Cost =
_3 capac / %