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EXECUTIVE SUMMARY

European ATM Performance in 2012

Key Performance Indicator Data & commentary
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EXECUTIVE SUMMARY

Introduction

PRR 2012 presents an assessment of the performance of European Air Navigation Services (ANS) for the
calendar year 2012.

ANS in European Air Transport

After the growth in 2011, European traffic decreased by -2.7% in 2012 with notable regional variations in
traffic evolution.

For 2013, the STATFOR 7-year forecast [Feb. 2013] expects the European flights to decline by -1.3% (+/-
1.5%). In 2014, traffic is expected to grow again by +2.8% (+/- 1.2%). Between 2014 and 2019, the annual
average growth is forecast to be +2.9% with traffic expected to reach pre-economic crisis levels (2008) by
2016.

The traffic forecast shows contrasted growth rates at State level and a clear division between East and West.
Sustained high growth rates are predicted for Eastern European States between 2012 and 2019. In contrast, no
or only small traffic growth is forecast for the Central and Western European States with Spain and the UK
predicted to be back at 2008 levels not before 2019.

The chapter provides a cross-dimensional evaluation of ANS performance in Europe addressing the key
performance areas of the SES performance scheme. The following points can be noted:

e Safety: Commercial air transport accidents with ANS contribution in Europe are rare. Being the primary
objective of ANS, there were no accidents with ANS contribution in 2011.

e Capacity: The share of flights delayed by more than 15 min. continued to decrease in 2012 reaching an all
time low of 17%. As in 2011, ANS contributed through a substantial reduction of airport (-30%) and en
route (-46%) ATFM delays. The improved performance should be interpreted in the context of a 2.7%
traffic decrease compared to 2011.

e Environment: ANS-related CO2 emissions could be reduced by approximately 2.8% in 2012. All areas
show a notable improvement in 2012 with horizontal flight efficiency still being the main component,
followed by inefficiencies in the arrival sequencing and metering area (ASMA) at airports and
inefficiencies in the taxi out phase. Overall it is estimated that the ANS-related impact on reducing fuel
burn is limited to some 6% of total aviation related fuel burn.

e Cost-efficiency: According to the Association of European Airlines (AEA), ANS charges account for
approximately 6.2% of airline’ total operating expenses in Europe (2011 figures - the share might be
higher for low fare airlines). After a notable reduction of actual ANS costs in 2011, the latest projections
suggest an increase of en route ANS costs in 2012. Actual ANS costs for 2012 are however expected to be
lower than the projections as States are expected to adapt their costs to the decrease in traffic.

Estimated ANS-related economic costs to airspace users (gate-to-gate)
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EXECUTIVE SUMMARY

The further substantial reduction of ANS service quality costs in 2012 compensated for the projected increase
in ANS costs and thus resulted in a projected -3.0% improvement overall. However actual 2012 ANS costs are
expected to be revised downwards as a result of declining traffic.

There was no accident with ANS ANS-related accidents in Commercial Air Transport (CAT) with ANS contribution
contribution in 2011. In 50% of ANS " (fixed wing, weight > 2250 Kg)
related accidents (period 2009-2011) Source: EASA

[y
o
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adverse weather was one of the
contributing  factors, particularly
wind shear, strong winds and gust.
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ANS related serious incident
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separation in the air), runway 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
incursions (RIs) and ATM/CNS Non-Fatal P)
occurrences. Fatal

—@— Accidents with ANS contribution (all non fatal)

The level of occurrence reporting to EUROCONTROL Annual Summary Template (AST) is still
unsatisfactory. There are two States not submitting the AST to EUROCONTROL (Turkey and Ukraine) and
the level of reporting from 11 States is still below the established baseline.

The number of un-assessed incidents is increasing since 2007. This situation is of concern, not only for the
outcome of the analysis at European level, but also for the national safety analysis and for the sustainability of
the human reporting system. Further, safety occurrences provided by States to EUROCONTROL through the
AST mechanism are often incomplete. This diminishes the capability of safety analysis at European level.

It can be concluded that the 2011 PRC recommendations for improving safety data reporting and safety data
quality are not yet adequately implemented. The PRC will reiterate its 2011 recommendations to the
Provisional Council.

Whenever safety risks are identified, overall, the number of actions through various channels can assure that
the identified key safety issues are properly addressed and managed and that progress in relation to the
reduction of ANS operational safety risks can be expected. It may well be that an increase of the level of
occurrence reporting and a reduction of un-assessed incidents could bring different views on key operational
safety risks.

The combined utilisation of EASA and EUROCONTROL databases has provided added value to the safety
performance review, particularly in understanding the different categories of ANS safety related risks and in
enhancing the review of safety data quality. However, additional work is required to make the two data
sources fully compatible.

The PRC would like to highlight that a new way of representing safety performance is probably needed (for
further development of ANS safety), without endangering achieved progress so far, including the level of
reporting. The current methodology and system does not give a possibility to openly represent the real
problems in the ANS system, as the States are protected by the fact that “benchmarking” in safety is not
allowed by different legal mechanisms.

In order to improve ANS contribution to the total aviation safety in the future, the new framework should
allow addressing and identifying whether or not there was a real change in performance in some of the key
risk areas in Europe. This requires that the underlying data are fully made available by the States in the
expected quality.

Besides a political push, to finally enable benchmarking with improved safety data, the introduction of a new
approach, the development of a European concept of Acceptable Level of Safety (ALoS), and maybe even
additional indicators (based for example on independent automatic data flows) will be required to show what
exactly is happening to the system and what and where the real risks are.
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EXECUTIVE SUMMARY

Operational En-route ANS Performance

Capacity performance improved during 2012 to the lowest levels of en route delay recorded: 0.63 minutes per
flight. There were marked performance improvements at many of the most constraining ACCs from 2011
although this must be seen in light of the general decrease in traffic.

There were eight ACCs that recorded 6 Average en-route ATFM delay per flaht 160
more than 30 days at delays levels above

one minute per flight, compared to 13
ACCs in 2011.

F 150
F 140
r 130

F 120
The constraining ACCs experienced

various capacity problems:

F 110

r 100

En-route ATFM delay/ flight (min.)
w
Traffic index (base: 1997)

;4 09 09 10 12 m oo 11 90
e Insufficient Planned Capacity for the 1 g e = oes
peak demands of airspace users; NI I B EEEEEEEEEENRTE ‘_ .
e non-implementation of  Capacity % § % § % % % % é é % % § § i %
plans; and’ ATC Capacity & Staffing ATC Other (strike, equipment, etc.)
mm WEATHER mm OTHER (Special event, military, etc.)
e non-deployment of available capacity. &~ IFR Traffic source: Network Manager
Following the positive trend in previous years, horizontal en route Horizontal en route flight
flight efficiency continued to improve in 2012, although the rate of 5 ¢ Cfficiency (2009-2012)
improvement was slowed down by industrial action in September and — .
November 2012. 5.0 ~a—
Flight Plan trajectory
Surveillance data (Correlated Position Reports - CPRs) is presently not & 451
provided to the Enhanced Tactical Flow Management System S 40-
(ETFMS) of EUROCONTROL by all States and the quality of the data .8
provided varies ranging from 1 position per 3 minutes to several % 35 & —e<
positions per minute. Improved coverage and a higher data quality will £ *—
improve the accuracy of the analysis and enable to better detect areas 3.0 7 Actual trajectory
for improvement for the benefit of the entire European network. 25 1
On average, flight efficiency is by 0.4% pt. better on weekends than on 2.0
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The implementation of free route airspace initiatives continue to bring improvements in en route flight
efficiency. The Network Manager should continue to encourage ANSPs to progress with the implementation
of Free Route Airspace initiatives as foreseen in the ATS Route Network (ARN) version 8 and ensure
interconnectivity between the various initiatives.

It has been shown operationally that improved coordination between civil and military stakeholders can
provide significant benefits to airspace users in the core area.

There are significant differences between the periods of time that airspace is segregated or restricted from
general air traffic and the periods of time that the airspace is used for the activity requiring such restriction.
This indicates a significant amount of latent capacity and flight efficiency that could be available to airspace
users.

Making the latent capacity and route options available in a predictable manner, when needed by airspace
users, will improve the network planning of available capacity and flight efficiency to meet the airspace users’
requirements, thus providing a better air navigation service.
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EXECUTIVE SUMMARY

Substantial benefits to all airspace users, both civil and military, can be achieved by dynamically updating the
network picture according to the operational situation.

Operational ANS Performance at Airports

The analysis of ANS-related performance at airports in this chapter focuses on 69 European airports which
accommodated more than 70 000 IFR movements per annum over the last three years or represent Major State
Airports (70K+MSA). Together these 69 airports70K+MSA accounted for 62% of total airport IFR
movements and 88% of total ANS-related inefficiencies at European airports in 2012.

On average, the traffic volume was decreased by 2.7% at the 69 airports70k+MSA in 2012 compared to 2011.
At the same time:

e The average arrival airport ATFM delay decreased from 1.0 to 0.7 minutes per arrivals (-28%);

e the average additional time in the arrival sequencing and metering area (40NM around the airport)
decreased from 1.5 minutes per arrival in 2011 to 1.4 minutes per arrival in 2012 (-6%);

e the average additional taxi-out time improved by 4.6% in 2012 (2.2 minutes per departure) and;

e the local ATC delays increased in 2012 by 3.7% (0.4 minutes per departure).

The traffic increase of 17.5% (including a passenger increase of 28.5%) compared to 2011 puts strains on the
two Istanbul airports (Atatiirk and Sabiha Gokgen) that can be mapped to a further deterioration of ANS
performance. A performance-based planning for the two airports and related TMA should be recommended,
involving the airports authorities, major airlines and the Network Manager (NM).

Turkish airports are also encouraged to improve performance monitoring and reporting by establishing the
required data flows.

Coordination enables the capacity-demand balancing to be improved in an efficient way at saturated airports.
For a significant number of airports the peak declared capacity is however higher than the peak service rate.
The need for specific coordination should be reassessed and further analysed for such airports.

The new airport data flow set up in 2011 as part of the Performance Scheme has been used for the calculation
of additional ASMA and taxi-out times for those airports for which the data flow was successfully
implemented (including verification and validation of provided data and associated quality).

Airports for which the implementation of the data flow is not yet completed are encouraged to strengthen their
efforts ensuring a timely implementation and consistent level of data quality.

This new airport data flow enables the accuracy of these indicators to be enhanced, especially at the A-CDM
airports.

e Further data quality assessment and analysis should be performed for each data flow used (airport data vs.
NM, CODA, etc) in order to better quantify the benefits for each airport;

e The airports (70k+MSA) not subject to regulation, out of SES area, should be encouraged to provide data
on a voluntary basis.

Airports are key nodes of the aviation network and airport capacity is considered to be one of the main
challenges to future air traffic growth. This requires an increased focus on the integration of airports in the
ATM network and the optimisation of operations at and around airports. Factors that make airports critical
from a network perspective should be further identified with clear evidence and the critical airports should be
identified on a dynamic basis.

ANS usually needs a certain time before absorbing disruptions to the provision of airport and ANS services.
Non-nominal situations may exceed the capability of the airport to recover successfully within a reasonable
period of time (point of no-return). The capability of an airport with a view to ANS (i.e. airport resilience,
point of no-recovery) should be further investigated, based on robust data and in consultation with airports.

v
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Airport Collaborative Decision Making (A-CDM) demonstrated at some airports that it contributes to a more
efficient management of the departure flow. Information from A-CDM, including Target Start-up Approval
Times (TSAT), is also expected to contribute to further improvement of data quality.

The ICAO Balanced Approach enables to introduce operational noise abatement procedures and to impose
noise related operating restrictions. A survey of these airports that introduced operational noise abatement
procedures or imposed noise related operating restrictions should be undertaken.

The transversal analysis of airport ANS performance indicators showed different patterns for different airports.
A better understanding of the causal factors of these interdependencies should enable to identify best practices
and refinement strategies. A closer analysis of the interdependencies and contributing factors should be
conducted in close collaboration with the airport stakeholders.

ANS Cost-efficienc
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An important feature of the year 2011 is that, for nearly all SES States/ANSPs (except UK NATS) it is the last
year of the “full cost-recovery” method for en-route. SES State/ANSPs have adopted the so-called
“determined costs” method with specific risk-sharing arrangements defined in the charging regulation aiming
at incentivising ANSPs economic performance.

Plans and forecasts for 2012-2014 unit costs indicate an average annual decreasing trend of -1.5% p.a.
compared to the 2011 actual data. However, the latest traffic outlook for 2012-2014 has been revised
downwards compared to plans and forecasts. States will need to adapt their costs to this slowdown of traffic to
avoid significant increases in the unit costs and for States operating under determined costs and traffic risk
sharing mechanisms to avoid significant financial losses in RP1.

High level analysis of terminal ANS costs shows that in 2011, for the second year in a row, terminal ANS
costs (-2.0%) and unit costs (-6.0%) decreased in real terms (€2009) for the SES States. Furthermore, terminal
ANS costs are planned to further decrease over 2011-2014 including RP1 (-0.3% p.a. on average).

Benchmarking analysis is carried out at ANSP level with some insights at FAB level. It allows identifying
areas for cost-efficiency performance improvements, in particular in terms of productivity and support costs.

ANSP high level benchmarking analysis indicates that the lower unit economic costs observed at Pan-
European system level for the year 2011 (-10.2%) mainly reflects a reduction in ATFM delays compared to
2010 (-37.6%) while gate-to-gate unit ATM/CNS provision costs decreased by -2.1%. The decrease in unit
ATM/CNS provision costs is mainly due to the fact that in 2011, unit support costs decreased (-2.8%) while
ATCO employment costs per composite flight-hour remained fairly constant (-0.3%) compared to 2010.
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PRC Recommendations 2012

The Provisional Council is invited to:

a. note the PRC’s Performance Review Report for 2012 (PRR 2012) and to submit it to the
Permanent Commission.
b. recall its decisions 8.1 b, ¢ and e at PC 37 (May 2011), to note with appreciation that five of the

seven Member States concerned have submitted Annual Summary Templates, and to urge the
States that still have not fully implemented the abovementioned PC decisions to take action as a
matter of urgency.

c. recall its decision 8.1 d at PC 37, to note with appreciation that three Member States have provided
information on Effectiveness of Safety Management and Just Culture on a voluntary basis and to
request the States concerned to take similar action as a matter of importance.

d. request the Director General to work with the relevant States/ANSPs, through the Network
Management Directorate, to assist the most constraining ACCs in reducing their en route ATFM
delays.

& request States:

i. to ensure consistency between national capacity plans and national performance objectives
taking due consideration of the forecasted traffic demand, and the application of the FUA
legislation by the State;

ii. to ensure committed capacity plans are implemented as promised and that the level 2 FUA
procedures and agreements are in place, to deploy the capacity based on traffic demand;

iii. to ensure procedures and agreements are in place so that opportunities for additional capacity
or route options due to the availability of previously allocated airspace are notified to the
network manager and thence to airspace users, minimising wasted airspace;

f. to urge those States providing no or insufficient Correlated Position Reports to ensure that this
data is supplied to the Agency at the required frequency and quality level.

g. request those States that are not bound by the provisions of the SES performance scheme to
provide to the PRC - on a voluntary basis - information on operations at airports with more than
70000 IFR movements per annum to enable an improved and harmonised measurement of ANS
performance at main airports in Europe.

h. request the Director General to explore the progressive development of an integrated ANS
performance information system addressing EUROCONTROL and SES performance needs,
including their States and stakeholders, and report after one year.
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Chapter 1: Introduction

1.1 Purpose of the report

1.1.1  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.

1.1.2  This Performance Review Report (PRR 2012) has been produced by the independent
Performance Review Commission (PRC) of EUROCONTROL.

1.1.3 The PRC was established in 1998 by the EUROCONTROL Member States. It is
supported by the Performance Review Unit (PRU). The purpose of the PRC is to provide
independent advice to policy makers “in order to ensure the effective management of the
European Air traffic management system through a strong, transparent and independent
performance review and target-setting system”, per Article 1 of the PRC’s Terms of
Reference [Ref. 1]. In particular, the PRC advises “on all matters related to performance
review and target setting, including recommendations for the improvement of these
functions”, per Article 3 of [Ref. 1].

1.1.4  More details about the PRC’s work can be found on the inside cover page of this report.

1.1.5 The purpose of PRR 2012 is to provide policy makers and ANS stakeholders with
objective information and independent advice concerning European ANS performance in
2012, based on research, consultation and information provided by relevant parties.

1.1.6  The draft final report was made available to stakeholders for consultation and written
comment from 01-28 March 2013. The PRC considered every comment received and

amended the Final Report where warranted.

1.1.7  The PRC’s recommendations can be found in the Executive Summary.

1.2  Structure of the report
1.2.1  The structure of PRR 2012 is as follows:

Executive Summary

Part |
Chapter 1: Introduction
Chapter 2: ANS in European Air Transport
Part 11

Chapter 3: Safety
Chapter 4: Operational En-route ANS Performance (Capacity/Environment)

Chapter 5: Operational ANS Performance at Airports (Capacity/Environment)
Chapter 6: ANS cost-efficiency

1.2.2  Part I of the report provides a consolidated high level view of the four ANS key
performance areas (Safety, Capacity, Environment, Cost-efficiency) in the wider context
of European General Air Traffic. It furthermore includes an assessment of the impact of
ANS performance on environment as well as an overall economic evaluation.

1.2.3  Part II of the report provides a more detailed analysis of ANS performance by Key
performance area.
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1.3 Geographical scope

1.3.1 Unless otherwise indicated, PRR 2012 refers to ANS performance in the airspace
controlled by the 39 Member States of EUROCONTROL in 2012 (see Figure 1-1),
hereinafter referred to as “Europe”.

EUROCONTROL

[0 ECAA
w o e
Bilateral agreement with EU

Figure 1-1: EUROCONTROL States [2012]

1.4 Implementation status of PRC recommendations

1.4.1 In its capacity as advisory body to the Permanent Commission, through the Provisional
Council the PRC proposes recommendations to the EUROCONTROL governing bodies
for consideration and implementation by them.

1.4.2  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”.

1.4.3 The Provisional Council (PC 37, May 2012) accepted all of the PRC’s recommendations
contained in last year’s Performance Review Report (PRR 2011) with one minor
amendment (see text added by the PC shown in bold). The PRR 2011 recommendations,
as amended, were as follows:

The Provisional Council encouraged all EUROCONTROL Member States to ensure that
AST data is provided in accordance with the provisions of CN Decision No. 115 approving the
EUROCONTROL Safety Regulatory Requirement — ESARR 2 “Reporting and Assessment of
Safety Occurrences in ATM”.

The Provisional Council urged those States and ANSPs with incomplete safety incident
reporting and analysis to review and improve their processes including follow up, and invited
the Director General to support them as appropriate.
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The Provisional Council requested those Member States, which are not bound by the provisions
of the SES performance scheme, to provide to the PRC — on a voluntary basis — information on
‘Effectiveness of Safety Management’ and ‘Just Culture’, and invited the Director General to
support them as appropriate.

The Provisional Council urged those States where State Safety Programmes (SSPs) are not
implemented to implement them in a timely manner;

The Provisional Council requested States to maintain a forward looking and proactive approach
to capacity planning, in order to close existing capacity gaps and to accommodate future traffic
growth.

The Provisional Council requested States to speed up the process of Airport Collaborative
Decision-making (A-CDM) implementation in cooperation with aircraft operators, airports and
ANSPs taking into consideration that the current A-CDM rollout is well behind the agreed
schedule according to the EUROCONTROL A-CDM implementation plan.

Figure 1-2: PC action on PRC recommendations contained in PRR 2011

1.4.4  Since 2007, the PRC has made 32 recommendations requiring action to the Provisional
Council. The implementation status of the associated PC decision is shown in the table

below:
KPA/Decision hni?;:l;llze d rll\i(e):;:;,(; Total
recent decision

Safety - 15
Environment/flight - 4
efficiency

Capacity 4 11
Cost-efficiency 1 2

Tor [ A ] os (N s 32

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

1.4.5 Details of these recommendations are contained in previous performance review reports.

1.5 PRC as Performance Review Body of the Single European Sky

1.5.1  As earlier stated, 1998 saw the creation by EUROCONTROL of the first pan-European
performance system for its Member States. Since then, the PRC has reviewed, analysed
and benchmarked the ATM System performance of the EUROCONTROL States under
various Key Performance Areas, proposed performance targets and high-level objectives
and assessed to what extent they were achieved.

1.5.2 The EUROCONTROL performance scheme helped States, ANSPs and other interested
parties to see their performance from a European perspective, to identify good practice
and areas that needed to be improved. Its success prompted the European Union to make
legal provision in 2004 [Ref. 2] for an EU-wide performance scheme. The Performance
Scheme of the Single European Sky (SES) with associated target setting at EU level and
at FAB/national level, came into force in August 2010 [Ref. 3].

1.5.3 In recognition of its role over ten years, the European Commission (EC) designated
“Eurocontrol, acting through its Performance Review Commission supported by the
performance review unit” [Ref. 4] as the Performance Review Body (PRB) of the SES on
29 July 2010. The designation will expire on 30 June 2015: it may be renewed at the EC’s
discretion. The EC appointed the PRB Chairman separately. He is not a member of the
PRC.
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1.5.4 The PRC’s role as PRB is to assist the EC in the implementation of the performance
scheme and to assist the National Supervisory Authorities (NSAs) on request. Two of its
key tasks include:

e advising the EC in setting EU-wide performance targets and assessing
national/Functional Airspace Block (FAB) performance plans; and,

e monitoring the performance of the system in four key performance areas: Safety,
Capacity, Environmental impact and Cost-efficiency.

1.5.5 The SES performance scheme places greater focus on planning and accountability for
performance, target-setting, monitoring, incentives and corrective actions at both
European and national/FAB levels. It is coupled with a new Charging regime [Ref 5],
which replaces “Cost recovery” by a system of Determined costs set at the same time as
performance targets. The goal is to achieve sustainable and significant performance
improvements from the 1* Reference Period onwards (RP1: 2012-2014).

1.5.6 A key rationale for the EC when designating EUROCONTROL was to achieve synergies
between the SES performance scheme and the EUROCONTROL performance review
system. The PRC’s commitment is to ensure that common procedures, tools and data feed
both systems and hence reduce the overall cost, which will further optimise the
performance of pan-European air navigation services, in the interests of all stakeholders.
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Chapter 2: ANS in European Air Transport

KEY POINTS KEY DATA 2012 \

% change vs.

1. European traffic decreased by -2.7% in 2012 with | Traffic demand & Punctuality | 2012 i
notable regional variations in traffic evolution.
2. For 2013, the STATFOR 7-year forecast [Feb. 2013] | IFR flights controlled 1 955M | 2.7% W
expects the European flights to decline by -1.3% (+/-
1.5%). In 2014, traffic is expected to grow again at a | Flight hours controlled' 122M | _1.6% W
moderate rate: 2.8% (+/- 1.2%). Traffic is expected
to reach pre-economic crisis levels (2008) by 2016. | Total distance charged in km® | 8.788M | 180 W
3. Arrival punctuality continued to improve in 2012. | En-route Service Units> 117.7M | 13% *
The number of flights delayed by more than 15[ ] ]
minutes versus schedule reached an all time low of Flights with arrival delay > 15 | = ¢ 70, -1.3% pt.

min. compared to schedule

16.7% 1in 2012, which corresponds to a further
decrease of -1.3% pt. vs. 2011.

4. The reduction of total ATFM delays already
observed in 2011 continued in 2012 (-40%) mainly
driven by improvements en-route, with a
corresponding positive effect on related costs. The
improvement has to be seen in the context of a -2.7%
traffic decrease.

Economic evaluation (M€ 2009)

Projected total ANS costs (en-

route + terminal) 422

+3.9% AN

Estimated cost of ANS related
inefficiencies in the gate-to-
gate phase

3 640 -3.5%

5. Total economic ANS costs are estimated to decrease
by -3.0% in 2012. The projected increase in ANS
costs in 2012 is compensated by the substantial
reduction of ANS service quality costs. As a result of
the declining traffic, actual 2012 ANS costs are
expected to be lower than projected.

Estimated cost of en-route and

airport ATFM delay R

-40%

Total estimated ANS-related
economic costs to airspace
users (M € 2009)

12 723 -3.0%

2.1
2.1.1

Introduction

This chapter provides a high-level view of ANS performance in the wider context of air
traffic operating under Instrument flight rules (IFR) in Europe, as defined in Chapter 1.
After an overview of the evolution of European air traffic demand, the chapter combines
key elements from the more detailed analyses of ANS performance in Chapters 3-6, to
provide an overall economic evaluation of ANS performance in Europe.

Terminal

ANS costs
$ —
Cost-efficienc

Share of ANS charges En route ANS
in tot. airline operating costs (= 80%)
costs: = 6.2%

Runway

incursions

Unauthorised
penetration of,
airspace

Accidents

with ANS
involvement Safety
Total accidents
in commercial

air traffic

Separation

minima
infringements

European
IFR traffic growth
in 2012:
Horizontal en -2.7%
route flight
efficienc

Punctuality
% of flights delayed
by more than 15 min.
ATFM
delays

Environment
Share of CO, emissions
from aviation in
Europe: =3.5%

En route
ATFM delays

ANS-
related
emissions

Taxi-out

ASMA
(terminal
holdings)

Airport
ATFM delays

phase

Figure 2-1: ANS in the wider context of European commercial air traffic

Figure 2-1 puts ANS performance in the wider context of commercial air traffic in
Europe. The areas addressed in this chapter cover all key performance areas of the SES
performance scheme and include ANS costs (Cost-efficiency), ATFM delays (Capacity),
and flight efficiency (Environment), with an overriding safety objective (Safety).

1 EUROCONTROL Statistical Reference Area (ESRA) 2008 (see Glossary).
2 States in EUROCONTROL Route Charges System in Nov. 2012, excluding Santa Maria (see Glossary).
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2.2 European Air Traffic Demand

2.2.1 Figure 2-2 shows the 150 Passengers
index 100 in 2003

evolution of the high-level 145 +1.9%
air transport indicators 140
between 2003 and 2012 in 135
Europe. 130
125
2.2.2  With the exception of the 120 -
total passenger numbers 115 -
and the maximum take off 110 -
weight (MTOW) - a proxy 105 -
for average aircraft size - 100
all indicators show a
decrease in 2012.

Service units
-1.3%

-1.8% Distance
-1.6% Hours

-2.7% Flights
+1.7% MTOW

2003

2004
2005
2006
2007
2008
2009
2010
2011
2012

data sources: ACI; STATFOR (ESRA2008); CRCO

Figure 2-2: Key European traffic indicators and indices [2003-12]

2.2.3  The indicators suggest a lower number of services but with, on average, larger aircraft.
The increase in passenger numbers is driven by the record high load factors observed
during the whole year 2012° but also by strong local growth at Istanbul (IST) airport (see
also Figure 2-8).

EUROPEAN AIR TRAFFIC GROWTH

2.2.4  After modest growth in 2011, traffic decreased on average by -2.7% in 2012. The MTF
published in February 2012 [Ref. 6] predicted for 2012 a traffic reduction between -0.3%
and -2.2% with a baseline scenario of -1.3% at ESRA 08 level*. Hence, the actual traffic
decrease in 2012 (-2.7%) was lower than expected in the low traffic scenario.

14
2012 TRAFFIC 9.55 M (-2.67%) * L
12 ~ r
Max. level (2008) L
T Y S Uy 5= gt A L
5 10
g L
@ 87 i
=
2 F
o i L
T 6
STATFOR r
Medium-Term
47 F
orecast
(Feb. 2013) L
( before 1997, estimation based on Euro 88 traffic variation)
2 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
o AN < (] [ee] o N < (o] [e] o N < © o]
(2] (o] (@] (o)) ()] o o o o o — — — - —
(o2} (o2} (o2} (o)} (o2} o o o o o o
i i i i i N N N N N N N N N N

source : EUROCONTROL/STATFOR (ESRA2008)

Figure 2-3: Evolution of European IFR traffic [ESRA 08]

3 Observations on load factors are based on data from the Association of European Airlines (AEA).
The EUROCONTROL Statistical Reference Area (ESRA) is designed to include as much as possible of the
ECAC area for which data are available from a range of sources within EUROCONTROL (see Glossary for a list
of States).
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2.2.6

2.2.7

For 2013, the STATFOR 7-year forecast [Feb. 2013] expects the European flights to
decline by -1.3% (+/- 1.5%). In 2014, traffic is expected to grow again at a moderate rate:
2.8% (+/- 1.2%). Between 2014 and 2019, the annual average growth is forecast to be
+2.9% with traffic expected to reach pre-economic crisis levels (2008) by 2016.

Figure 2-4 compares actual traffic to the published STATFOR MTFs. It illustrates that the
forecasts were continuously revised downwards as a result of the continuing economic

crisis in Europe.

" Fes 2008
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ey Feb 2009 /Feb 2011
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c Q
] o
X
3% 8] Actual traffic
E o
= (ESRA 08 area)
- Source :EUROCONTROL/ STATFOR
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Figure 2-4: STATFOR Medium-term forecasts vs. actual traffic

Compared to the last forecast before the economic crisis [Feb.2008], the traffic predicted
for 2014 was 16% lower in the Feb. 2011 MTF and 24% lower in the Feb. 2013 MTF.

GEOGRAPHICAL DISTRIBUTION OF TRAFFIC GROWTH

@ Malta (+19.5%)

2.2.8 As illustrated in Figure 6%
2-5 and Figure 2-7, ¢ Moldova
historic and  forecast 2% | R ﬁof;’v'j;‘d
traffic growth rates are _
. & Slovak Republic
quite contrasted across 2% | # Turkey
Europe. Information at ¢ I
o omania
ACC level can be found ™ oo Lo | Bulgaria
. »n 0% T T T - T T T
in ANNEX 1. ;-)’ \, glrel;é&zvedenoﬁiit:;{]'—::-
3 *Albania Croatia Switzerland * UK France
229 Year on year, growth E’Z% oSlovenig Re’p:bﬁssma . .
rates ranged from -9.8%  ° [ lisbonfiR ' seman
. Herzegovina O‘Eenmark
for FYROM to +19.5% %1 . 0.
in Malta. Cyprus Hungary
-6% A ® Finland
2.2.10 In absolute terms, Poland, # Spain
Turkey, Norvyay, Malta o | .Fvﬁgc“a’ﬂn(a_gysgga;ds - . - - - - )
and the Ukraine showed S S S S S 8 8 8 8
. . - N [32) < n © ~ [¢°) (o2}
the highest increased _
compared to 2011 (see Average daily movements (2012)
Figure 2-6). . . L
g ) Figure 2-5: Yearly traffic variation 2011/2012 by State
2.2.11 The observed growth in Poland and the Ukraine was partly driven by the extra traffic
generated by the European football championship in June 2012. The strong growth for
Malta is due to the resumption of overflights, post-Libyan crisis.
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% share in variation % share in variation
¢ Avs. 2011 |Domestic |Internat. |Overflight * Avs. 2011|Domestic |Internat. |Overflight
Poland 29 802 26.2% 28.1% 45.6% Spain -108 394 -55.4%| -38.4% -6.2%
Turkey 27 220 36.8% 95.2% -32.0% Germany -60 027 -40.5%| -35.0% -24.5%
Norway 23 539 42.6% 48.7% 8.7% France -44 491 -11.9%| -30.7% -57.4%
Malta 15971 -0.1% -1.9% 101.9% Italy -40 443 -75.7%| -42.7% 18.4%
Ukraine 13 027 11.8% 63.4% 24.8% UK -30 325 -41.9%| -43.0% -15.1%

Figure 2-6: States with the highest level of variation in 2011/2012

2.2.12 The States with the highest decreases in absolute terms were Spain, Germany, France,
Italy and the UK. Due to the failure of Malev in Hungary, Cimber Sterling in Denmark,
and Air Finland, a significant drop in traffic was also observed in these three States.

2.2.13 Figure 2-7 shows contrasted w

growth rates at State level and a R Avierage Annual Groweh 2019y 2012

L. }‘ 1 1%-2%
clear division between East and ) [0 2%-4%
West W 44%-b%

B Above 5%

2.2.14 Sustained high growth rates are
predicted for Eastern European
States between 2012 and 2019.

2.2.15 In contrast, no or only small
traffic growth is forecast for the
central and Western European

|
States with Spain and the UK Azores  Canarios _
predlcted not to be back at 2008 . (.(-) EURCCONTROL 2013, wewwwy eurocortrd intSTATFOR
levels before 2019. Figure 2-7: Forecast traffic growth 2012-2019

TRAFFIC GROWTH AT THE MAIN EUROPEAN AIRPORTS

2.2.16 On average, movements at

N
S
o

European airportss decreased é a Top 10 airports with Top 10 airports with
by 2.7% compared to 2011. % 90 - the highest growth the highest decrease N
£ ES
. = g
2.2.17 Figure 2-8 shows the 10 & 401 s
airports with the highest year @ £
. . . © .
on year variation in terms of = -101 2
. <) (9]
average daily movements. ® e x| &
£ 60 - e,\°°\°§§§§$:'§
t BRI Ge% o
2.2.18 Year on year, by far the & seS9
highest growth was observed &0 &
= (2]
at Istanbul (IST) followed by & 6o =
. ;
Bucharest (OTP)°, and Oslo EEZS7253956s BS8ZTGEE8E2Q
(OSL). S8SE325E22 $azzE03Eax
S 2 o0 = © & » S T X2 v v o 9
2.2.19 The highest decrease was 25 g é 8358 g322s =T EZ
observed at Madrid (MAD), @ ® @
Budapest (BUD), Helsinki
(HEL), and Athens (ATH). Figure 2-8: Yearly traffic variation [airports 2012]

2.2.20 A detailed analysis of ANS performance at airports is provided in Chapter 5.

5 Airports >70k movements (avg. 2009 - 2011) plus major airports in the EUROCONTROL States (see Chapter 5).
6  The growth at Bucharest (OTP) is due to the conversion of Baneasa Airport into a business airport in March 2012.
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EUROPEAN TRAFFIC CHARACTERISTICS

2.2.21 At European level, seasonal traffic variability G%Traffic variability
computed as the ratio between peak and average
weekly traffic was 1.15 in 2012 which means that ) .
he traffic in the peak week was 15% higher than during pealc periods (our, day, wedk,
the tra p o Nig month, etc.) to the average traffic level. If
average. The traffic on the peak day (29.06 2012) traffic variability is high, resources may be
was 32286 flights, 23.8% higher than on an underutilised during off peak times but

Traffic variability usually compares traffic

average day. scarce at peak times.
2222 Figure 2-9 show a |raffic variability 2012 Viamm %

. [J<1.15 Lo | ’ ’ BREM
contrasted picture across |r—-11s o 80D LN T Lonreavs
Europe. While the core |=3>125 \ so | TAM ) . ot

135 :
area of Europe shows only | 2= 2 o, >
a moderate level of PRE Wil o Lower Airspace
seasonality, high levels of of SO A :
traffic ~ variability  are (Lo s e
observed in South-East |G rin e

AT L7 UR e -

Europe. o i

2.2.23 A particularly high level of v MAR o
seasonality, with traffic up = e '}' — =

to 90% higher than on
average, was observed in . e
Palma ACC, Skop_]e ACC, - Lower Airspace

Athinai/Macedonia ACC,

Tirana ACC and Zagreb Figure 2-9: Seasonal traffic variations at ATC-Unit level
ACC in 2012. (2012)

2.2.24 Traffic complexity is generally regarded as a factor to be considered when analysing
ANS performance. At European level, the aggregate complexity score is relatively stable.
In 2012, complexity at system level decreased to 6.0 minutes of interactions per flight
hour. At local level, the picture is more contrasted and complexity scores differ
significantly, as shown in Figure 2-10.

% Traffic complexity

The complexity score in this report

Traffic complexity score 2012 3 5TE

<2
>2 BoD/

>4 Laro M is a composite measure which

6 ¥ | / combines a measure of traffic

>3 STA lost ) TALEP ] density (concentration of traffic in
of =3

space and time) with structural
complexity (structure of traffic
flows) [Ref. 7].

The structural complexity is based
on the number of potential
horizontal, vertical or speed
interactions between aircraft in a
given volume of airspace (20x20
nautical miles and 3.000 feet in
height).

Lis

For example, a complexity score
of 8 corresponds to an average of 8
minutes of potential interactions
with other aircraft per flight hour
in the respective airspace.

CAN

Lower Airspace

Figure 2-10: Complexity scores at ATC-Unit level (2012)
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2.2.25 As in previous years, London Terminal Control (TC) has the highest score, mainly driven
by the high traffic density. At ACC level, Langen ACC, Karlsruhe (Rhein) UAC, Geneva
ACC, Zurich ACC, Brussels ACC, Munich ACC and Maastricht UAC show the highest
level of complexity in Europe. The complexity scores at ANSP level can be found in
Annex II.

2.2.26 The complexity score in Figure 2-10 represents an annual average. Hence, the complexity
score in areas with a high level of variability (see Figure 2-9) may be higher during peak

months.
2227 The Charter (+2.8%) and Variation of IFR flights by market segment
“Low  cost”  (+1.6%) e L.
market segments were the 10 (STATFOR classification)
only market segments 9 - o1 % change vs. 2011
which experienced growth 5.7% 7:3%‘: o4% Other (incl.
in 2012. 8 Il e military) 9.6% ¥
ﬁ 7 Cargo - 0
2.2.28 After minor growth in 2 6 4.6% ¥
2011, Cargo traffic & Charter > 8%
decreased by -4.6% in G 5 '
2012, followed by £14 Business _4 0o
traditional scheduled traffic = 3 Aviation 00 v
(-4.1%) and  business 2 Low-Cost  1.6%
aviation (-4.0%). z o
1 M Traditional
2.2.29 Other traffic (incl. Military 0 SE?]ELLO,ZZ 41% ¥

traffic) showed the largest
decrease  (-9.6%) albeit 2010 2011 2012 4ce EUROCONTROL; STATFOR

from a small base. ) .
Figure 2-11: IFR flights by market segment

2.3 Safety

2.3.1 Safety is the primary objective of ANS. This section puts ANS safety performance in the
wider context of commercial air transport in Europe.

2.3.2 The safety performance review shows the final results between 2002 and 2011 and
preliminary results for 2012”.

2.3.3  Figure 2-12 shows that the number of total commercial air transport accidents8 decreased
again in 2012 after a continuous increase between 2009 and 2011. Total commercial air
transport accidents in Europe are in 2012 at the second lowest level over the past 10
years.

2.3.4 The number of accidents with ANS contribution is generally small with no accidents with
ANS contribution in 2011. While this is positive, in view of the rare occurrence of
accidents with ANS contribution, a meaningful review of ANS safety performance
requires a more in-depth analysis of ANS related incidents and of the effectiveness of the
ANS system in place to prevent accidents and incidents in the future. This is provided in
Chapter 3 of this report.

7 It should be noted that past figures might change in future PRR reports as there might be accidents for which a
final report will be made available at a later stage.

8 Different from PRR2011, the number of total accidents only refers to commercial air traffic accidents and does
not include General Aviation (GA) or helicopter accidents (see also Chapter 3 for changes in data source and
scope).
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Total commercial air transport (CAT) accidents and accidents with

o % Measuring ANS related
ANS contribution (fixed wing, weight > 2250Kg MTOW)

safety performance

50
45 Safety performance can be
2 40 measured through:
(]
2 35 1 (1) the number and severity of
8 30 accidents and incidents
S 25 . (‘lagging’ indicators) or
3 20 (2) the verification of the
g 15 - | effectiveness of all barriers
Z 10 1 which are put in place to
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g 8 g8\'8 8 88 8 g ¢ = Hence safety performance
N N N\N & & N N N N o review is about assessing and
Source: EASA Accidents with ANS contribution ~ measuring “the statusiof the

ANS safety system with respect
Figure 2-12: Accidents in EUROCONTROL area with ANS to its effectiveness.
contribution [2002-12]

2.4 Service quality

2.4.1 This section presents a synthesis of operational air transport performance and underlying
delay drivers, in order to provide an estimate of the ANS-related’ contribution towards air
transport service quality in Europe.

ANALYTICAL FRAMEWORK

2.4.2 Figure 2-13 shows the conceptual framework for the analysis of ANS-related service
quality by phase of flight. Although the analysis of performance compared to airline
schedules (punctuality) is valid from a passenger point of view and provides valuable first
insights, the involvement of many different stakeholders and the inclusion of time buffers
in airline schedules require a more detailed analysis for the assessment of ANS

performance.
Departure Arrival
Passenger punctuality punctuality
perspective v v
. Departure . R
Airline dpl Scheduled block time (airlines) Buffer
scheduling elays
ANS
performance
En-route
Ky inefficienc i
Airborne . Y Terminal

f” ‘B

Management
of arrival flows

Air Traffic
Management Airport Capacity

e airport scheduling
e achieved throughput

Reactlonary Taxi-out
delays inefficiency

Ground dedpalrtur En_rou‘;e Airport e sustainability of ops.
Other (airline, el ATFM delays ATFM delavs o etc.
airport, etc.) (at gate) 4
P
Weather
Origin airport En-route network Approach Arrival airport

Figure 2-13: Conceptual framework for measuring ANS-related service quality

9 In this report, “ANS-related” or “ANS-actionable” means that ANS has a significant influence on the operations.
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2.43 The evaluation of ANS-related service quality focuses on the Efficiency (time, fuel) and
the Variability (predictability) of actual operations by phase of flight in order to better

understand the ANS contribution and differences in traffic management techniques (see

244

information box).

ANS may not always be the root
cause for an imbalance between
capacity and demand (which may
also be caused by other
stakeholders, weather, military
training, noise and environmental
constraints, airport scheduling, etc.).
Depending on the way traffic is
managed and distributed along the
various phases of flight (airborne
vs. ground), ANS has a different

@ Efficiency and Variability

The “variability” of operations determines the level of
predictability for airspace users and hence has an impact on
airline scheduling. It focuses on the variance (distribution
widths) associated with the individual phases of flight as
experienced by airspace users. The higher the variability, the
wider the distribution of actual travel times and the more time
buffer is required in airline schedules to maintain a
satisfactory level of punctuality.

‘Efficiency’ in this report measures the difference between
actual time/distance and an unimpeded reference
time/distance. “Inefficiencies” can be expressed in terms of

impact on airspace users (time, fuel
burn, costs), the utilisation of
capacity (en-route and airport), and
the environment (emissions).

time and fuel and also have an environmental impact. Due to
inherent necessary (safety) or desired (noise, capacity, cost)
limitations the reference values are not necessarily achievable
at system level and therefore ANS-related ‘inefficiencies”
cannot be reduced to zero.

>
Efficiency of Operations

#™ Closer to
/ % Optimum

245

Additional
emissions

While maximising the use of scarce
capacity, there are trade-offs' to be
considered when  managing the
departure flow at airports (holding at
gate vs. queuing at the runway with 4
engines running).

Additional time
& fuel burn

2.4.6 The management of arrival flows needs
to find a balance between the
application of ATFM regulations,
airborne terminal holdings and the
possibility to absorb additional time in
the en-route phase through the
application of speed control which
suggests  substantial potential  for

savings in terms of fuel [Ref. §].

Nr. of observations

Reduce
Variability ..

Travel
7 Time

Variability of Operations

Predictability

Variable time to .
complete operation.

Scheduling of ™,
block times

2.4.7 Figure 2-14 provides an overview of the ANS-related impact on airspace users’
operations in terms of time, fuel burn and associated costs. The cost aspect of ANS-

related service quality is addressed in more detail in Section 2.5 of this chapter.

Impact on fuel burn/
CO, emissions

Impact on airspace
users’ costs

ANS- related impact on airspace

Impact on
punctuality

Engine
status

users’ operations

Airport ATFM

‘ At stand OFF Time

| En-route ATFM

High
Taxi-out phase
|

Quasi nil

Gate-to- Low/ ON High Time + fuel
gate

En-route phase moderate

inefficiencies

ANS related

Terminal area

Figure 2-14: ANS-related impact on airspace users’ operations

2.4.8 For ANS-related delays at the gate (ATFM delays) the fuel burn is quasi-nil but the level

10 It should be noted that there may be trade-offs and interdependencies between and within KPAs (i.e. Capacity vs.

Cost-efficiency) which need to be considered in an overall assessment (see also Section 2.5).
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of predictability in the scheduling phase is low. Hence, the impact of ATFM delays on
punctuality and associated costs to airspace users is significant (i.e. “tactical” delays) but
the impact on fuel burn and the environment is negligible''.

2.49 ANS-related inefficiencies in the gate-to-gate phase (taxi, en-route, terminal holdings) are
generally more predictable than ATFM delays at the gate as they are more related to
inefficiencies embedded in the route network or congestion levels which are similar every
day. From an airspace user point of view, the impact on punctuality is usually low as
those inefficiencies are usually already embedded in the scheduled block times (“strategic
delays”). However, the impact in terms of additional time, fuel, costs, and the
environment is significant.

2.4.10 The high level analysis of service quality in this section is supported by a more detailed
analysis of operational en-route ANS performance in Chapter 4 of this report. ANS-
related performance at airports is evaluated in more detail in Chapter 5 of this report.

AIR TRANSPORT PUNCTUALITY (PASSENGER PERSPECTIVE)

2.4.11 Figure 2-15 shows the percentage of flights delayed by more than 15 minutes compared
to airline schedule between 2004 and 2012 in Europe. On-time performance continued to
improve in 2012 reaching 16.7% (-1.3% pt."* vs. 2011) with subsequent positive effects
on the European network. The continued improvement in 2012 needs to be seen in the
context of a -2.7% traffic decrease year on year.

On-time Performance in Europe a‘é . .
Punctuality/ On time

30% r
Source: CODA 54.2% performance
25% - 21.8%22.1% 21 6% The percentage of flights delayed by more
20.4% ' than 15 minutes compared to published
» 20% 718-8% 18.0% airline schedule (i.e. Punctuality) is the
= ° 16.7% most commonly used industry standard.
Q0
= 59% - There are many factors contributing to the
e . .
s) 10.1% 10.2% on time performance of a flight.
X : 9.2% Punctuality is the “end product” of
10% 17.2% g 79 6.4% 6.8% 7.4% 7.8% complex interactions between airlines,
‘ airport operators, the European Network
5% - Manager and ANSPs, from the planning
and scheduling phases up to the day of
0% ; ; ; ; ; ; ; ; Qperation. Network effects have a strong
g 8 8 ,5 g 8 8 :: 2 impact on air transport performance.
Q 8 8 22 8 8 £ g8 7 V;:hille;l pLLblic f()'CLtlS dis ontdetlﬁyted tf:lights, it
shou e pointed out that, from an
ARRIVALS more than 15 min. ahead of schedule (%) operational viewpoint, flights arriving
©— DEPARTURES delayed by more than 15 min. (%) more than 15 minutes ahead of schedule

may have a similar negative effect on the
utilisation of resources (i.e. TMA capacity,

Figure 2-15: European On time performance [2004-12]  en-route capacity, gate availability, etc.)
as delayed flights.

—o— ARRIVALS delayed by more than 15 min. (%)

2.4.12 Figure 2-16 shows a breakdown of departure delays reported by airlines to the Central
Office for Delay Analysis (CODA)". The IATA delay codes were grouped to enable a
focus on ANS-related performance. ANS-related delays are delays where ANS is the root
cause for the delay (i.e. ATC capacity, staffing, ATC equipment) or where an imbalance

11 It is acknowledged that in some cases aircraft operators try to make up for ATFM delay encountered at the origin
airport through increased speed which in turn may have a negative impact on total fuel burn for the entire flight.

12 Percentage point refers to the difference between two percentages.

13 As of 1* January 2011, air carriers operating more than 35 000 flights per annum, calculated as the average over
the previous three years, within the geographical scope of Regulation EU No 691/2010 are obliged to submit
data.
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between demand and capacity (i.e. weather, military training, etc.) was handled by ANS.

16 Change 2012 vs. 2011 (min./dep. @ Departure delays
ST 10.4% M ATFCM (en route)  -0.39 W Departure delays in this report are measured
H compared to airline schedule. They are
12 experienced at the stand before the aircraft
5 | “ 7.2% ”g’?rsp_;ftli)ted -0.03 ¥ departs and reported by airlines to CODA
< 10 4.7% according to a set of delay codes defined by
% 8 L B n M ATFCM (Weather) -0.25 W IATA. For a better focus on the ANS-related
g delays the IATA delay codes were grouped:
£ 6 B Weather (non 055 A e En-route ATFCM (IATA codes 81,82);
4 ATFCM) e  ANS-related airport delays (Code 83,89);
Local Turn around  -0.02 ¥ e ATFCM due to weather (Code 84);
2 (airline, airport, etc.) e  Weather non ATFCM such as snow
I Reactionary -0.06 ¥ removal or de-icing (Codes 71-77);
0 e Reactionary delays (Codes 91-96); and,
2010 2011 2012 Source. PRU analysis; CODA e Local turn-around delays: Primary
delays caused by non-ANS related
Figure 2-16: Departure delays by cause [2010-12] stakeholders (all other Codes).

2.4.13 The further improvement in performance in 2012 was mainly due to a substantial
reduction in en route ATFM delays (see Figure 2-16).

2.4.14 Overall, the share of ANS-related delays in total primary delays decreased from 29.7% in
2011 to 24.3% in 2012.

2.4.15 The largest share (z45.5%) of Sensitivity of the European air transport network
departure delay reported by airlines to primary delays
iS due to “reactionary” delay Source: PRU analysis; CODA
caused by primary delay which
could not be absorbed on
subsequent flight legs.

=
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2.4.16 Figure 2-17 shows the sensitivity
of the air transport network to
primary delays. The ratio is close
to 0.9 in 2010, which means that
on average every minute of

o
)]
|

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

©
"

ratio reactionary to primary delay
o
~N
Il

o
>

) 2004 2006 2008 2010 2012
primary delay resulted some 0.9
minutes of reactionary delay. After Figure 2-17: Sensitivity of the network to
the peak in 2010, the ratio primary delays

improved again in 2011 and 2012.

2.4.17 A comprehensive study of the ANS related contribution towards reactionary delay would
be complex due to the multitude of factors involved (i.e. time and length of primary
delay, airline business model and strategy, scheduling practices, etc.). Such a subject
would be a research topic in its own right, and it is not addressed in this report. ANS
strategies aimed at reducing the level of reactionary delay would need to avoid or reduce
long primary delays in the first half of the day and/or to mitigate propagation effects.

2.4.18 While a thorough evaluation of all delay causes is required to improve overall air
transport performance, an in-depth analysis of the complex and interrelated non ANS-
related pre-departure processes is beyond the scope of this report'.

14 The Central Office for Delay Analysis (CODA) publishes detailed monthly and annual reports on more delay
categories (see http://www.eurocontrol.int/coda).
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2.4.19

2.4.20

2.4.21

2.4.22

Deviation from the long term
average (2004-2012) in minutes

Punctuality is also linked to airline scheduling. The inclusion of “time buffers” in airline
schedules to account for a certain level of anticipated travel time variation may therefore

hide changes in actual performance.

Figure 2-18 depicts changes in scheduled block times and
arrival delays on intra European flights between 2004 and
2012, relative to the long term average of the entire
period.

Compared to the long term average, scheduled block
times (red line) remained quite stable over time at
European system level.

The changes in arrival delay versus the long term average
(red line) match the pattern observed for punctuality in
Figure 2-15 and it can be seen how the scheduled block
times follow the observed patterns, with a slight delay in
the following season.

Intra European flights only

O f — T —T
1 ﬁ

[ Arrival delay
— Scheduled block time

Jan-2004
Jan-2005
Jan-2006
Jan-2007
Jan-2008
Jan-2009
Jan-2010
Jan-2011
Jan-2012
Jan-2013

Source: CODA; PRC Analysis

Figure 2-18: Evolution of delays and block times [2004-12]

EFFICIENCY AND VARIABILITY OF AIR TRANSPORT OPERATIONS

2.4.23

2.4.24

% 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 strategy and
depends on the targeted level of on-
time performance.

A‘% Evolution of scheduled
block times

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

The analysis of the evolution of
scheduled block times is
complementary to the analysis of
punctuality. It enables to visualise
trends over time as it shows the
changes relative to the average of the
entire period for scheduled block
times and arrival delay.

Normalised by selected criteria
(origin, destination, aircraft type,
etc.), the trend analysis compares
actual performance for each flight of
a given city pair with the long term
average for that city pair (i.e. average
of analysis period).

This section focuses on the efficiency and variability of operations by phase of flight (see

also conceptual framework in Figure 2-13).

Figure 2-19 shows the level of variability from the airspace users’ point of view by phase

of flight on intra-European flights'.

15

In order to limit the impact from outliers, variability is measured as the difference between the 80™ and the 20"

percentile for each flight phase. Flights scheduled less than 20 times per month are excluded.
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2.4.25 A@lval tlmes are 80th Percentile .
mainly  driven by 201 o —%- 20th Percentile R
variations already o ¢ Standard Deviation *e
155 /¢
encountered at the
departure airport with @ 10 -
only comparatively 2
.. . = = L X 24
small variations in the & ° se0qy 0000 06606
gate—to—gate phase (taXi 0 4 T T T T T T T T T T T T T T T T T T
out, en-route, taxi-in). 5 | Gate to gate phase
~ —- ~
2.4.26 Although  small at -10
system level, taxi-out S2ECN B2E 0N BE2= 8% SIS 8%9’! o
OO0 OooooOo o000 oo © o000
performance may vary Departure | Taxi-out | Flighttme |Taxi-in phase| Arrival
significantly by airport me phase | (en-route) ime

Source: CODA; PRC Analysis

Figure 2-19: Variability of flight phases [2008-12]

(see also Chapter 5).

2.4.27 Before the economic evaluation of ANS performance in Section 2.5, the next two sections
provide a summary of the ANS-related impact on airspace users’ operations in terms of
time and fuel burn. The respective performance indicators are discussed in more detail in
Chapters 4 and 5.

2.4.28 It is important to recall that due to inherent necessary (safety) or desired (noise, capacity,
cost) limitations the reference values are not necessarily achievable at system level and

therefore ANS-related ‘inefficiencies” cannot be reduced to zero.

ESTIMATED IMPACT OF ANS-RELATED SERVICE QUALITY IN TERMS OF TIME

2.4.29 Figure 2-20 summarises the current best estimate of the ANS-related service performance
in terms of time.

Total additional minutes (M)

Estimated ANS-related impact on

operating time ReiGrence % change

IFR traffic 9.55M -2.7%
_ ATFM delay | Airport-related flight plan 47M 30% W
<
§ " i st En-route-related flight plan 6.1 M 46% W
g i‘:) Total additional taxi-out time reference time 204 M -5.0% ¢
S o= .
E g Total horizontal en-route extension grgat circle 28.5M -4.5% ¢
= distance

Total ASMA additional time reference time 172 M -2.8% ¢

Figure 2-20: Estimated ANS-related impact on operating time [2012]

2.4.30 All areas show a notable improvement in 2012 which needs to be seen in the context of a
-2.7% traffic decrease year on year. The most substantial decrease was observed for en
route ATFM delays which decreased by -46% compared to 2011.

2.431 The year on year reduction of en route and airport ATFM delay by 5.2M and 2.0M

minutes respectively resulted in an overall reduction of total ATFM delays by more than

7M minutes compared to 2011.

2.4.32 ANS-related inefficiencies in the taxi-out, en-route and ASMA phase also improved
notably in 2012 with positive effects on fuel burn and emissions.
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ENVIRONMENTAL IMPACT (ESTIMATED ANS-RELATED IMPACT ON FUEL BURN)

2.4.33 The environmental impact can generally be divided into the impact on (1) global climate
(mainly CO, emissions), (2) local air quality (LAQ), and (3) noise at airports.

2.4.34

2.4.35

2.4.36

2.4.37

2.4.38

2.4.39

While it is acknowledged that LAQ and
noise are important topics for airports, the
focus of this section will be on CO,
emissions. Environmental considerations
affecting ANS performance at airports is
addressed in more detail in Chapter 5 of
this report.

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

There is a close link between user
requirements to minimise fuel burn and
reducing Green House Gas emissions'®.

The following section addresses additional
fuel burn and CO, emissions due to ANS-
related inefficiencies'’.

@ Share of ANS related CO, emissions

In Europe, aviation accounts for approximately
3.5% of total CO, emissions [Ref. 9].

Analysis in previous PRRs showed that
approximately 6% of the aviation related CO,
emissions can be influenced by ANS. Or expressed
differently, average ANS-related fuel efficiency in
Europe is estimated to be around = 94%.

In terms of total European CO, emissions the share
that can be influenced by ANS is therefore
approximately 0.2% (6% x 3.5% =~ 0.2%).
Estimated share of ANS-related CO2
emissions in Europe (2011)

Total
anthropogenic

6%

CO2 emissions
in Europe

M Share of aviation related CO2 emissions (Europe)
Share of aviation emissions actionable by ANS

Figure 2-21 summarises the best estimate of the ANS-related impact on fuel burn and

CO, emissions.

Estimated ANS-related impact on
fuel burn and CO, emissions

Fuel burn
estimations

Estimated CO,
emissions

Total within EUROCONTROL airspace 46Mt | -0.9% | 144Mt 100%
per flight (within ECTL airspace) 4.8t +1.6%
At stand Airport ATFM - - - -
En-route ATFM - - - -
(%2}
B g Taxi-out phase 029 Mt | -4.5% | 0.9 Mt 0.7%
S5 Gate-to- | Horizontal en-route extension 136 Mt | -3.3% | 4.3 Mt 3.1%
- 'S
%’ :1‘1:_J gate | Vertical profile (see footnotelg) 0.24Mt | -2.5% | 0.8 Mt 0.5%
< £ Arrival Sequencing and Metering area (ASMA) | 0.59 Mt | -0.8% | 1.9 Mt 1.3%
Total estimated ANS-related impact on fuel burn 2.5Mt | -2.8% | 7.8 Mt | 5.7%

Figure 2-21: Estimated ANS-related impact on fuel burn/environment [2012]

Similar as already observed for the impact on operating time in Figure 2-20, all areas
show a notable improvement in 2012 with horizontal flight efficiency still being the main
component (3.1%) followed by inefficiencies in the arrival sequencing and metering area

16  The emissions of CO, are directly proportional to fuel consumption (3.15 kg CO, /kg fuel) [Ref. 11].

17 It does not consider emissions from facility management (heating etc.) or ANS staff travel to/from airports which
is also relevant from an environmental point of view.

18  The vertical profile in this table is based on a previous study [Ref. 11] estimating vertical inefficiencies due to
flight level capping (en-route) and interrupted climb/descent. The ASMA indicator also encompasses vertical and
horizontal inefficiencies within the last 40NM (i.e. holding stacks) which might consequently lead to an
overestimation of the vertical inefficiencies in approach in this table.
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(ASMA) at airports (1.3%) and inefficiencies in the taxi out phase (0.7%). Overall it is
estimated that the ANS-related impact on reducing total aviation related fuel burn is
limited to some 6%.

2.4.40 The horizontal en-route flight path is addressed in more detail in the flight efficiency
section in Chapter 4. ANS-related inefficiencies at airports (taxi-out delays, terminal
(ASMA) delays) are addressed in more detail in Chapter 5.

2.5 Economic evaluation of ANS performance

2.5.1 In Europe, airspace users bear the total economic costs of ANS services, which consist of
ANS costs (en-route and terminal) and quality of service related costs (due to ANS-
related inefficiencies). Whilst it is not deemed appropriate to include a monetary value for
safety in the economic assessment, its primacy is fully recognised.

2.5.2  Additionally, there are interdependencies between the capacity and environment (noise
related route extension vs. gaseous emissions) and it may sometimes be necessary to
prioritise the level of improvement of certain areas.

2.5.3 Figure 2-22 illustrates the interdependency between ANS cost-efficiency and ANS-
related operational performance, linked with demand-capacity balancing.

2.5.4 Insufficient capacity has a Community
negative impact on ANS- perspective
related service  quality
performance (high delays,

SAFETY ECONOMY & ENVIRONMENT

: Airspace User ANS Service Quality
etc.) and on airspace users’ pefspective charges (o
costs; while the provision of inefficiency)
capacity ~ higher  than Safety AN iated
demand contributes towards Air Navigation A EesiE operational
higher than necessary ANS Service provider efficiency performance
Perspective ‘ -

charges (underutilisation of
resources). Capacity

Figure 2-22: Balancing capacity and demand

2.5.5 This section combines the key elements from the more detailed analyses of ANS
performance in Chapters 3-6 in order to provide a high level estimate of total ANS-related
costs to airspace users in Europe. The evaluation in this section does not include costs for
on-board equipment nor does it provide a full societal impact assessment which would
include for instance also the cost of delay to passengers and environmental costs.
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ANS COSTS

2.5.6  ANS costs consist of en-route and terminal .%Share of air navigation costs in airline
costs. By far the main share of ANS costs operating expenses
~ 1) 3
(=80 A)) are attributable to f?n route and,the According to the Association of European Airlines
remaining share to ANS in the terminal (AEA), air navigation costs accounted for 6.2% of
area. total operating costs in Europe in 2011 (share might
be higher for low fare airlines).

2.5.7 Figure 2-23 ShOWS. the evolution of actual  Tpe preakdown of direct operating costs below does
en-route and terminal ANS costs between not include the indirect costs such as station &

2009 and 2011 and the projected costs in  ground, passenger services, ticketing, sales and
2012 general administration which account for some 40%

of the total operating costs. The share of navigation

.. charges in the direct operating costs only is
2.5.8 Although the cost projections for 2011 theregfore higher (<10%). P £ Y

indicated an increase, the actual 2011 costs
in Figure 2-23 are lower than in 2010 in a
context of increasing traffic.

2011 Data - Total Europe
% proportion of Total Direct Opr. Expenses

Rentals, Depreciation

11% \ 7% Maintenance

259 Based on the projections currently Airport o

available for 2012, en route ANS costs are e\ Fight
forecast to increase by 4.7% and terminal Navigation rournen,

ANS costs by 0.4% compared to 2011. chartes, > %

2.5.10 These projections were assuming a

significant increase in traffic for 2012 \Fuels ol

35%

Flight Deck
Crew, 13%

which did not materialise. Source: AEA

Change vs.
2011

Change vs.
2010

3.1%

All costs are expressed in M € 2009 2009 (A) 2010 (A) 2011 (A)
9.4

2012 (P)
9.5

9.5 9.8

En-route ANS costs € 6648 € 64791 € 6455 -0.4% € 6758 4.7%
Terminal ANS costs* € 1516]€ 1489|€ 1459 -2.0% € 1465 0.4%
Estimated total ANS costs € 8164|€ 7968 € 7913 -0.7% € 8223 3.9%
* Note that Terminal ANS costs only refer to SES States. Source: PRC analysis

Figure 2-23: ANS costs in Europe [2009-12]

2.5.11 In view of declining traffic in 2012 and a negative outlook for 2013, actual 2012 costs are
expected to be below the projections indicated in Figure 2-23. States are required to adapt
their costs to avoid significant increases in unit costs and to avoid significant financial
losses as a result of the traffic risk sharing mechanism (for States subject to the SES
performance scheme).

2.5.12 A detailed analysis of en-route, terminal and gate-to-gate ANS costs is provided in
Chapter 6.

ESTIMATED COSTS DUE TO ANS-RELATED INEFFICIENCIES

2.5.13 Estimating costs to airspace users as a result of ANS related inefficiencies is complex and
requires expert judgement and assumptions, based on published statistics and robust data
wherever possible. It should however be noted that there are inevitably margins of
uncertainty in the approximation of delay costs, and the figures should be interpreted with
caution.
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2.5.14 The cost calculations in this report are based on “% Costs of ANS-related inefficiencies
the study from the University of Westminster The estimated airline delay costs in the
[Ref. 12] which addresses estimated costs to University of Westminster study [Ref. 12]
airspace users. It does not address the wider include direct costs (fuel, crew, maintenance,
costs of delav which mav be applicable in etc.) the network effect (i.e. cost of reactionary

y y . pp. delays) and passenger related costs.

contexts such as the full societal impact of
delay.

Whilst passenger ‘value of time’ is an important
consideration in wider transport economics, only

. o those costs which impact on the airline’s
2.5.15 The costs of ANS-related inefficiencies t0 business (rebooking, compensation, market

airspace users were calculated separately for share and passenger loyalty related costs) were
“tactical delays” (infrequent with a low level of included in the estimate. Estimates of future
predictability) and “strategic delays” (inherent :Ef;iznsﬁco(;:s (frfm];:sarEyU ;glszI?ertzadg;gt
inefficiencies embedded in the system with a ;1 4ed.

high level of predictability).

2.5.16 As illustrated in Figure 2-14 on page 23, ANS related inefficiencies in the gate-to-gate
phase (taxi-out, en-route, terminal holdings) impact on airspace users in terms of time and
fuel.

2.5.17 Although not entirely predictable, a large
share of the time inefficiencies
experienced every day in the gate-to-gate
phase  (taxi-out, en-route, terminal The “strategic” delay costs in the gate-to-gate phase
holdings) is already accounted for in the consistof a time and a fuel component.

“strategic” phase and reflected in the Time: The “strategic” delay cost of one additional

scheduled block times which limits the minute (without fuel) is estimated at €27 per minute
: : (€2009 prices) on average for a flight in Europe
impact on punctuality. (derived from [Ref. 12]).

@ Cost of ANS related inefficiencies in the
gate to gate phase

2.5.18 Due to the higher level of predictability, EUel: The fuel costs are based on the average annual

th t of time of “stratecic” dela spot price in 2012 expressed in (€2009 prices). The fuel

¢ cos ; o g . Y calculations also include a provision for fuel carriage
embedded in airline schedules is lower penalties.

than for “tactical” delay which in addition

needs to include passenger related %00 _ _

. . > 800 - Average jet fuel price
(compensation, rebooking, etc.) and S Rotterdam Kerosene/tonne
network (reactionary delay) related costs. @ 700

S 600 -
2.5.19 Fuel price is a major driver of costs due to & o0 |
ANS related gate-to-gate inefficiencies, E 400 |
especially in the context of increasing jet Source: STATFOR
fuel prices. After the drop in 2009, 300 T T T T o L
. . . . o o o o o o = P L)
average jet fuel price continued to increase S 9 2 2 88 8 g 2 8
in 2012 reaching its highest level since ) .
2009 Figure 2-24: Jet fuel price

2.5.20 In view of the strong variation of jet fuel price over the past years and to enable time
series analysis of ANS-related performance, the analysis in the remainder of this chapter
removes variations due to changes in jet fuel prices from the estimated costs of ANS-
related inefficiencies by applying the 2012 average jet fuel price consistently to all
years'”.

2.5.21 Figure 2-25 shows the estimated costs of time and fuel to airspace users due to ANS-
related inefficiencies in the gate-to-gate phase.

19  The “real” cost to airspace users therefore might have been higher or lower in the individual years, depending on
how the 2012 price compares to the price in the respective year.
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2.5.22 Total estimated costs of ANS-related inefficiencies in the gate-to-gate phase® decreased
by approximately 3.5% compared to 2011. The decrease in costs is due to genuine
performance improvements in the taxi-out, en route and ASMA phase but also driven by
the decrease in traffic (-2.7%).

Additiona e Additional fue Estimated additional costs (€2009M)
Taxi-out olicy ASMA | Taxi-out oliicl ASMA | Taxi-out olic) ASMA | TOTAL
2009 209M 288M 152M| 029Mt 1.30Mt 050Mt|€ 810 € 1860 € 820| € 3490
2010 229M 299M 163M|032Mt 1.38Mt 054Mt|€ 880 € 1960 € 890| € 3730
2011 214M 298M 17.7M| 030Mt 140Mt O060Mt|€ 830 € 1970 € 970| € 3770
2012 204M 285M 17.2M|029Mt 1.36Mt 059Mt|€ 790 € 1900 € 950| € 3640

Figure 2-25: Estimated costs of ANS-related gate to gate inefficiencies

2.5.23 ATFM delays are infrequent and difficult to predict 6% Cost of ATEM departure
in the scheduling phase (only a small percentage of delays
flights is affected) and therefore have an impact on __ .
. . Time: The “tactical” delay cost of one
tme  p erfprmance and  associated p asgenger additional minute is estimated at €79
(compensation, etc.) and network (reactionary (€2009) per minute on average for a
delays) related costs. flight in Europe (derived from [Ref. 12].

Due to the low level of predictability and

2.5.24 The cost impact on airspace users is mainly in terms resulting passenger and network costs,

of time with only negligible additional fuel burn®'. the cost of one additional minute of

“tactical” delay is higher than the cost of

one additional minute (strategic delay)

embedded in the schedule (without fuel
COSts).

2.5.25 Figure 2-26 shows the estimated “tactical” costs to
airspace users due to ATFM delay in Europe
between 2008 and 2012. En-route ATFM delays

Fuel: Cost ligible the delay i
accounted for 57% of all ATFM delays in 2012. TUE oSt ae Nesieb fe coay B

usually experienced at the gate with
engines off.

ATFM delays (M min.) Estimated cost of ATFM delays

Year (€2009 Prices)
En-route Airport Total En-route Airport Total
2009 8.8 M 64M | 15.2M 700 M €] 500 M €]1200 M €

2010 194 M 82M | 27.7M| 1550 M €| 650 M €]2 200 M €

2011 11.3 M 6.7M | 179 M 900 M €] 550 M €]1 450 M €

2012 6.1 M 4.7M [10.8M 500 M €] 350 M €] 850 M €
Source: Network Manager, PRC

Figure 2-26: Estimated costs of ATFM departure delays

2.526 Total ATFM delays continued to decrease by 40% compared to 2011 with a
corresponding effect on estimated costs. En-route ATFM delays continued to decrease at
a higher rate (-46%) than airport ATFM delays (-30%), as was also the case in 2011.

ECONOMIC EVALUATION OF ANS PERFORMANCE

2.5.27 The economic evaluation of ANS performance is an attempt to monetarise the direct ANS
costs (en-route and terminal) and the indirect costs (ANS-related inefficiencies™) borne
by airspace users.

2.5.28 The concept of total economic costs is a useful tool to provide a consolidated high-level

20  The gate-to-gate calculations (taxi-out, en route, ASMA) were for consistency reasons not yet based on the more
accurate airport and radar data (available from 2011 onwards) which results in an overestimation of the
inefficiencies.

21  ATFM delays usually impact aircraft waiting times at the gate with engines off. Possible higher fuel burn due to
aircraft operators trying to make up en route for delays encountered at the departure airport are not considered in
the calculation.

22 The costs of cancellations are not considered in the assessment of total economic ANS costs.
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system view on overall ANS performance and to promote discussions on future ANS
performance objectives and investments. Several advantages can be considered:

e it allows comparability of the different metrics as all (but Safety) are expressed in
monetary terms;
e itis ecasy to understand at high level (e.g. policy makers, executives, media, etc);

e it provides a high-level view to assess the relative weight of the different KPAs and
priorities for policy objectives; and,

e it provides a high level framework to illustrate interdependencies and trade-offs
among KPAs.

2.5.29 While it is a useful high level tool for high level analysis, the concept has also drawbacks
which limits the suitability of the approach at local level and for target setting purposes:

e it relies on assumptions for the monetarisation of the cost of delays and fuel incurred
by airspace users;

e trade-offs will inevitably differ at a local/FAB level according to traffic
characteristics, and the economic and working environment; and,

e total economic costs do not indicate the scope for improvement in respective KPAs.

2.5.30 Figure 2-27 summarises the estimated total ANS-related costs to airspace users at
European system level between 2008 and 2011 and the provisional trend for 2012 based
on the latest available ANS cost projections.

2.5.31 As indicated in paragraph 2.5.11, the latest available ANS cost projections suggest a
notable increase for 2012 but the actual 2012 ANS costs are expected to be lower as
States are required to adapt their costs in view of declining traffic.

2.5.32 Despite the projected increase of ANS costs, the total economic ANS costs are estimated
to decrease by -3.0% overall in 2012 which is slightly higher than the observed traffic
decrease of 2.7%.

Change vs.
2010

Change vs.

All costs are expressed in M € 2009 2009 (A) 2010 (A) 2011 (A) 2011

2012 (P)

9.4 9.5 9.8 3.1%
ANS Costs En-route ANS costs € 6648|€ 64791 € 6455] -0.4% |€ 6758 4.7%
Terminal ANS costs (SES States only) € 1516|€ 1489|€ 1459 -2.0% |€ 1465 0.4%
En-route & airport ATFM delays (Capacity) € 1200|€ 22001€ 14008 -35% |€ 850] -40%
C°i;‘;ft:(;\‘s' ANS-related inefficiencies (taxi-out) € 800/€ 900l€ s850] 63% |€ soo| -4.8%
inefficiencies |ANS-related inefficiencies (en route) € 1850/€ 1950/€ 19500 0.8% |€ 1900] -3.8%
ANS-related inefficiencies (terminal/ASMA) € 800l € 900/ € 950 9.2% € 950 -1.8%
Estimated total ANS-related economic costs € 12814| €13918| €13063] -5.6% |€ 12723] -3.0%

Source: PRC analysis

Figure 2-27: Estimated total ANS-related costs [2009-12]

2.5.33 The main driver of this projected overall improvement in 2012 is the substantial reduction
of ANS service quality related costs, most notably the reduction of ATFM delay costs by
-40% compared to the previous year. The improved operational performance has to be
seen in the context of a -2.7% traffic decrease compared to 2011.

2.5.34 The further substantial reduction of ANS service quality costs in 2012 compensated for
the projected increase in ANS costs and thus resulted in a projected -3.0% improvement
overall. However actual 2012 ANS costs are expected to be revised downwards as a result
of declining traffic.
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Estimated ANS-related economic costs to airspace users (gate-to-gate)
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Figure 2-28: Estimated total economic costs of ANS performance [2008-12]

2.5.35 Although the consolidated view of ANS-related costs to airspace users in Figure 2-27
and Figure 2-28 provides a good high-level estimate, there is scope for further
refinements:

e presently the terminal ANS costs are only consistently available for SES States and
the reporting is not homogenous across Europe (see also Chapter 6);

e inefficiencies in the gate-to-gate phase (ASMA, taxi-out, flight efficiency) were for
consistency reasons not yet computed with the new airport and radar data which is
only available as of 2011. The lower level of accuracy is likely to overestimate the
costs of gate-to-gate inefficiencies.

o the costs of cancellations and estimates of future emission costs23 have not yet been
considered in the overall economic assessment.

2.6 Conclusions

2.6.1 After the growth in 2011, European traffic decreased by -2.7% in 2012 with notable
regional variations in traffic evolution.

2.6.2 For 2013, the STATFOR 7-year forecast [Feb. 2013] expects the European flights to
decline by -1.3% (+/-1.5%). In 2014, traffic is expected to grow again at a moderate rate:
2.8% (+/-1.2%). Between 2014 and 2019, the annual average growth is forecast to be
+2.9% with traffic expected to reach pre-economic crisis levels (2008) by 2016.

2.6.3 The traffic forecast shows contrasted growth rates at State level and a clear division
between East and West. Sustained high growth rates are predicted for Eastern European
States between 2012 and 2019. In contrast, no or only small traffic growth is forecast for
the Central and Western European States with Spain and the UK predicted to be back at
2008 levels not before 2019.

2.6.4 The chapter provides a cross-dimensional evaluation of ANS performance in Europe
addressing the key performance areas of the SES performance scheme. The following
points can be noted:

e Safety: Commercial air transport accidents with ANS contribution in Europe are rare.

23 CO, from aviation has been included in the EU emission trading scheme since 01 January 2012. Consequently,
all fuel use is associated with additional carbon permit cost.
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Being the primary objective of ANS, there were no accidents with ANS contribution
in 2011.

e Capacity: The share of flights delayed by more than 15 min. continued to decrease in
2012 reaching an all time low of 16.7%. As in 2011, ANS contributed through a
substantial reduction of airport (-30%) and en route (-46%) ATFM delays. The
improved performance should be interpreted in the context of a 2.7% traffic decline
compared to 2011.

o Environment: ANS-related CO, emissions could be reduced by approximately 2.8%
in 2012. All areas show a notable improvement in 2012 with horizontal flight
efficiency still being the main component, followed by inefficiencies in the arrival
sequencing and metering area (ASMA) at airports and inefficiencies in the taxi out
phase. Overall it is estimated that the ANS-related impact on reducing fuel burn is
limited to some 6% of total aviation related fuel burn.

e Cost-efficiency: According to the Association of European Airlines (AEA), ANS
charges account for approximately 6.2% of airline’ total operating expenses in
Europe (2011 figures). After a notable reduction of actual ANS costs in 2011, the
latest projections suggest an increase of en route and terminal ANS costs in 2012.
Actual ANS costs for 2012 are however expected to be lower than the projections as
States are expected to adapt their costs to the decrease in traffic.

2.6.5 Despite the projected increase of ANS costs, the total economic ANS costs are estimated
to decrease by -3.0% overall in 2012 which is slightly higher than the observed traffic
decrease of -2.7%.

2.6.6  The main driver of this projected overall improvement in 2012 is the substantial reduction
of ANS service quality related costs, most notably the reduction of ATFM delay costs by
-40% compared to the previous year. The improved operational performance has to be
seen in the context of a -2.7% traffic decrease compared to 2011.

2.6.7 The further substantial reduction of ANS service quality costs in 2012 compensated for
the projected increase in ANS costs and thus resulted in a projected -3.0% improvement
overall. However actual 2012 ANS costs are expected to be revised downwards as a result
of declining traffic.
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Chapter 3: Safety

KEY POINTS KEY DATA
1. There was no accident with ANS contribution in 2011. % change

: .. . .. indicators
2. With regard to ATM incidents, separation minima

vs. 2010

infringements, runway incursions and airspace
infringements remain the main concern.

2011 PRC recommendations requesting improvement in
safety data reporting and safety data quality are not yet
adequately implemented. The PRC will reiterate its 2011
recommendations to the Provisional Council.

Whenever safety risks are identified, overall, the number
of actions through various channels can assure that the
identified key safety issues are properly addressed and
managed and that progress in relation to the reduction of
ANS operational safety risks can be expected. However,
it may well be that an increase of the level of occurrence

Total number of
reported separation
minima infringements

1571

+12%

Separation minima
infringements
(Severity A+B)

252

+30%

Total number of
reported runway
incursions

1399

+1%

Total number of
reported runway

80

-4%

reporting and a reduction of un-assessed incidents could
bring different views on key operational safety risks.

5. The combined utilisation of EASA and EUROCONTROL
safety occurrence databases has provided added value to
the safety performance review, particularly in
understanding the different categories of ANS safety
related risks and in enhancing the review of safety data
quality. However, additional work is required to make the
two data sources fully compatible.

incursions (A+B)

Total number of
reported unauthorised
penetration of airspace

4742 +40%

Unauthorised
penetration of airspace 80
(Severity A+B)

-4%

3.1 Introduction

3.1.1 This Chapter reviews the Air Navigation Services (ANS) safety performance of the
EUROCONTROL Member States in 2011. Preliminary insights in 2012 are given where
available. For the purpose of this report, ANS includes Air Traffic Management and
Meteorology.

3.1.2  An ancillary purpose of this Safety Chapter is to review the implementation of the PRC

recommendations relating to Safety, which were published in PRR 2011 and agreed by
the Provisional Council. All of the PRC recommendations arising out of PRR 2011 are
listed in Chapter 1 (§1.4.3). The Safety recommendations are as follows:

e The Provisional Council encouraged all EUROCONTROL Member States to ensure
that Annual Summary Template (AST)** data is provided in accordance with the
provisions of CN Decision No. 115 approving the EUROCONTROL Safety
Regulatory Requirement - ESARR 2 “Reporting and Assessment of Safety
Occurrences in ATM”;

o The Provisional Council urged those States and ANSPs with incomplete safety
incident reporting and analysis to review and improve their processes including
follow up, and to invite the Director General to support them as appropriate;

e The Provisional Council requested those Member States, which are not bound by the
provisions of the SES performance scheme, to provide to the PRC — on a voluntary
basis — information on ‘Effectiveness of Safety Management’ and ‘Just Culture’ at all
three levels, and to invite the Director General to support them as appropriate;

24 Incidents data reported to EUROCONTROL via the Annual Summary Template (AST).
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e The Provisional Council urged those States where State Safety Programmes (SSPs)
are not implemented to implement them in a timely manner.

CHANGES TO THE SAFETY OCCURENCES ANALYSIS

3.1.3 In previous Performance Review Reports, the PRC used ESARR2 data for the analysis of
accidents and incidents. In PRR 2012, for the first time, the PRC analyses safety
occurrences using the EASA safety occurrence database in addition to those of
EUROCONTROL. This additional database brings added value to the performance
review of safety, as it gives a better understanding of ANS safety related risks and it
enhances the PRC’s review of safety data quality.

3.1.4 The change was based upon the advice of a Task Force composed of members of the
Performance Review Unit (PRU), EASA and the EUROCONTROL Directorate Single
Sky (DSS). The Task Force reviewed the quality and completeness of safety occurrence
data available in the EUROCONTROL AST database, European Central Repository
(ECR) and EASA database. The Task Force determined that the current best choice for
European safety performance monitoring is to rely on the EASA database for the analysis
of accidents and serious incidents and to rely on EUROCONTROL AST database for the
analysis of ATM incidents. The quality and completeness of the three databases will
continue to be monitored and this choice might change in the future. The PRC would like
to thank EASA and the EUROCONTROL Directorate Single Sky (DSS) for their support
in the work of the Task Force, and especially EASA for providing access to their safety
occurrence database.

3.1.5 An additional advantage of using the EASA database is that PRC thus gets access to
detailed investigation reports both for accidents and serious incident reports, while this
was not possible with ESARR?2 data.

3.1.6  In summary, the review of ANS-related accidents and incidents is based on:

e Accident and serious incidents since 2002 (2012 preliminary) contained in the EASA
database.

e 2002-2011 definitive incidents data (and 2012 provisional data) reported to
EUROCONTROL via the AST mechanism established by ESARR2.

3.1.7 Annex III contains a high level description of the EASA database, AST mechanism and
the taxonomy used in the two databases and in this chapter.

Note that final investigation reports for some accidents and incidents might be delayed
more than two years, particularly when the investigation is complex. This might have an
impact on the update of some graphics in future publications. In addition, the scope of the
review may be changed in future reports depending on the added value for reviewing the
ANS safety performance and on the improvement in data granularity and data quality.

3.1.8  The scope of the review of this chapter is indicated in Figure 3-1.

Analysis scope  Type Category | Weight
Accident ANS related Commercial Air Transport (CAT) | Fixed wing | >2250 Kg
(EASA DB) ANS contribution | General Aviation (GA) Helicopters
Serious Incidents ANS related CAT Fixed wing |>2250 Kg
(EASA DB) ANS contribution
Incidents ANS related All All No
(EUROCONTROL AST) limitation

Figure 3-1: Scope of the ANS review of this chapter

3.1.9 In this chapter, Section 3.2 shows the trends in ANS-related Accidents and Incidents
between 2002 and 2012 (provisional data for 2012). Section 3.3 provides a first
assessment of the new data on ATM Specific Occurrences. The completeness and quality
of safety data reporting and investigation are addressed in Section 3.4. Section 3.5
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provides a high level review of actions in key operational safety areas. The ICAO Safety
Performance framework is recalled in Section 3.6. The general structure of the
EUROCONTROL and EU Safety Performance Monitoring is detailed in Section 3.7
before the chapter closes with the conclusions in Section 3.8.

3.2 ANS-related Accidents and Incidents
ACCIDENTS

@ ANS-related vs. ANS contribution
“ANS-related” means that the ANS system may not have had a contribution to a given occurrence, but it may have a
role in preventing similar occurrences in the future.

“ANS contribution” means that at least one ANS factor was in the causal chain of events leading to an occurrence, or
at least one ANS factor potentially increased the level of risk, or it played a role in the occurrence encountered by the
aircraft.

ANS-related accidents in Commercial Air Transport (CAT) with ANS contribution

3.2.1 Flgure 3-2 shows a (fixed wing, weight >2250 Kg)

drop in  ANS- 12
related accidents in
2011, compared to
the results from
2010. In addition,
there was no fatal
ANS-related

Source: EASA

[
o

Number of accidents
(o)}
L
\

accident in 2011.
3.2.2 In 2011 there were 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
no accidents with Non-Fatal (P)
ANS  contribution e otidents with ANS contribution (all non fatal)
(in 2010 there was
only one). Figure 3-2: ANS-related accidents in EUROCONTROL area

3.2.3 In addition to the CAT accidents (fixed wing, weight > 2250) shown in Figure 3-2, there
was just one ANS-related accident involving CAT helicopter (weight > 2250) in 2011,
but ANS has not been a contributory factor since 2002. In 2011 there were eight ANS-
related accidents involving GA (fixed-wing + helicopters, weight >2250), but ANS was
not a contributory factor.

3.2.4 Figure 3-3 shows a breakdown of accidents in CAT grouped per type of occurrence
category as defined by ICAO Commercial Aviation Safety Team taxonomy
(CAST/ICAO). Note that some accidents may have been assigned more than one
occurrence category. For example, a failure of ANS equipment (ATM/CNS) which can be
followed by a ground collision (GCOL).

Cumulative (2009+2010+2011) number of ANS related accidents by ATM/CNS = Air Traffic Management /
occurrence category (fixed wing, weight>2250 Kg) Communication Navigation
Surveillance

CFIT = Controlled Flight Into Terrain
GCOL = Ground Collision

MAC = Mid-Air Collision

RI-VAP = Runway Incursions Vehicle,
Aircraft, Person

TURB = Turbulence

WSTRW = Wind Shear, Thunderstorm
Related Weather

e
N

Source: EASA

=
o

Number of accidents

o N S (o)} oo
I

CFIT
GCOL
MAC
RI-VAP
TURB
WSTRW

ATM/CNS

Figure 3-3: ANS-related accidents by occurrence cat. EUROCONTROL area (2009-11)
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3.2.5 Based on Figure 3-3 the following observations can be made:

o Between 2009 and 2011 there were 12 weather-related accidents (TURB + WSTRW).
Typical adverse weather includes: strong wind, gusting wind, wind shear, microburst
and turbulence.

e Ground Collision (GCOL) was the second largest category of accidents between 2009
and 2011.

e There were three ATM/CNS accidents and two Mid-Air collisions (MAC)
3.2.6 In CAT Helicopters and GA (>2250 Kg) the most prevalent occurrence category is CFIT.

SERIOUS INCIDENTS

3.2.7 This section reports on the ANS-related serious incidents in CAT involving fixed wing
aircraft with weight >2250kg. A serious incident is defined as an incident involving
circumstances indicating that an accident nearly occurred.

Cumulative (2009+2010+2011) number of ANS related serious incidents by ATM/CNS = Air Traffic

occurrence category (fixed wing, weight>2250 Kg) Management / Communication
80 Navigation Surveillance
Source: EASA .
70 Near CFIT = Near Controlled Flight
g 60 Into Terrain
3 50 Near GCOL = Near Collision (i.e.
f= .
S 40 losses of separation) on the ground,
5 30 but excluding the runway.
g 1
E 20 1 Near MAC = Near Mid-Air
z Collision, i.e. loss of separation in the
10 17 air
0 .
- = _ o O " o o > RI-VAP = Runway Incursions
§ 5 § g o <§‘ <>:: "‘:_): z & Vehicle, Aircraft, Person
2 s e £ TURB = Turbulence
< z

UNK = Unknown or undetermined
WSTRW = Wind Shear,
Thunderstorm Related Weather

Figure 3-4: ANS related serious incidents in EUROCONTROL area (2009-11)

3.2.8 Figure 3-4 reports serious incidents distributed per occurrence category (taxonomy per
CAST/ICAO). Note that some serious incidents may be assigned to more than one
occurrence category.

3.2.9  From Figure 3-4, it can be noted that Near Mid-Air Collision, i.e. loss of separation in the
air (Near MAC), Runway Incursions (RI-VAP) and ATM/CNS are the most frequent
serious incidents in ANS.

3.2.10 ANS is a contributory factor in all ATM/CNS serious incidents, and in at least one third
of losses of separations and runway incursions.

3.2.11 It should be expected that an assessment of contributory factors of ANS-related serious
incidents become available in the near future given the recent establishment of a Network
of Analyst (NoA) and of a tool to monitor Safety Recommendations from the Safety
Investigation Authorities (SIAs) (see § 3.7.10).

INCIDENTS

3.2.12 This section provides a review of ATM-related incidents reported through the AST
(ESARR?2) as updated in September 2012.

3.2.13 It should be noted that “severity A” in EUROCONTROL AST corresponds to “serious
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incident” in the EASA database. The Task Force (see par.3.1.4) observed that the
absolute number of incidents “severity A” in AST is higher than the absolute number of
“serious incidents” in EASA database.

3.2.14 There is no applicable regulatory provision that would impede CAAs, NSAs and ANSPs
to classify an incident as “severity A” even if it has not been investigated by the SIAs.
Nevertheless, all “severity A” incidents should be notified to the SIAs.

3.2.15 At the time of publication it was not possible to determine the reasons why such
difference in numbers exist. Reasons may be related to criteria used by the SIAs for
selecting serious incidents and by the notification procedures and practices” used for
notifying about severity class A.

AIRSPACE - SEPARATION MINIMA INFRINGEMENTS

3.2.16 Figure 3-5 below depicts the number of reported Severity A and B Separation Minima
Infringements (SMIs) in ECAC®® airspace. According to the chart the number of
occurrences reported in this category increased by 12% compared with the previous
year’s figures.

Separation Minima Infringement

400 42% 26% 19% 25% 23% 23% 17% 12% 14% 16% 16%

2300
e
Q
) 3
Severity B 8000|284 43 gg 2™
@ 236
B Severity A s 152 164 217 234

00 o r—  —  — — — — —asm— 4
% : Proportion
of Severity A+B o
0

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 |2012P

N° of ECAC states reporting| 27 29 26 26 28 28 29 30 31 33 35
Total n° of reported SMI 780 889 | 1226|1281 |1398 | 1567|1711 | 1418 | 1402 | 1571 | 1702

data source : SRC

Figure 3-5: Reported high-risk separation minima infringements in ECAC States (2002-12)

3.2.17 Concerning the risk-bearing SMIs, the increase shown in 2011 is quite substantial when
compared to 2010:

e Serious incidents (severity class A) increased in absolute numbers from 16 to 35.

e Major incidents (severity class B) increased in absolute numbers from 178 to 217.

3.2.18 In addition, it should be noted that, in 2011, increases are seen in the number of SMIs
reported in all severity categories.

AIRSPACE - UNAUTHORISED PENETRATION OF AIRSPACE

3.2.19 This section provides an overview of the Unauthorised Penetrations of Airspace (UPAs),
also known as Airspace Infringements (Als), reported in ECAC States in 2012 (Figure
3-6).

25  These issues have also been identified in a number of States during ICAO USOAP audits.
26  Please note that ECAC (see glossary) comprises 44 Member States, as against the 39 States in EUROCONTROL.
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data source : SRC

Figure 3-6: Reported UPAs in ECAC States (2002-2012P)

3.2.20 The total number of occurrences reported in this category during 2011 increased by 4%
compared with the previous year’s figures.

3.2.21 The number of risk-bearing UPAs (severity category A and B) represents 1.7% of the
total number of reported UPAs. There is an increase in the number of severity A UPA
(from 4 to 12 events), whilst the number of severity B events decreased from 79 to 68.

AIRPORTS - RUNWAY INCURSIONS

3.2.22 According to Figure 3-7 below the number of Runway Incursions (RI) reported in 2011
increased by around 1% compared with the previous year. The risk-bearing (Severity
category A and B) RlIs represents 6% of the total number of reported events.

3.2.23 In absolute figures, in 2011 the Severity A Rls increased from 22 to 23 compared with the
previous reporting year, whilst Severity B events decreased from 77 to 62.

3.2.24 More than 10% of the RIs reported in 2012 are still under investigation.
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Figure 3-7: Reported high-risk runway incursions in ECAC States (2002-2012P)
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3.3 ATM Specific Occurrences
3.3.1 This section provides a review of ATM specific occurrences reported through the AST, as
updated in September 2012.

3.3.2 ATM specific occurrences encompasses those situations where the ability to provide safe
ATM services is affected. ATM specific occurrences typically include failure of
ATM/CNS technical systems which could have an impact on the safety of air navigation.

ATM Specific (Technical) Occurrences
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data source: SRC

Figure 3-8: Reported high-risk ATM Specific Occurrences in ECAC States (2000-2011)

3.3.3 The numbers of the highest risk categories have either stayed at the same level as in 2010,
or shown a small decrease:

e AA = total inability to provide ATM services. This was recorded is 18 occurrences,
the same as in 2010;

e A =serious inability. There were 49 in 2011 and 50 in 2010;

e B = partial inability to provide ATM Services. There were 809 events in 2010 and
799 events in 2012.

3.3.4 The reporting of ATM specific occurrences has increased in 2010 and 2011. However,
the amount of reporting across EUROCONTROL States is uneven. States with similar
level of traffic and traffic complexity report a number of ATM specific occurrences which
differs in order of magnitude 40.

3.4 Reporting and Investigation

3.4.1 This section provides a review of quality and completeness of ATM safety occurrences
(incidents and ATM specific occurrences) reported through the AST (ESARR2) as
updated in September 2012.

TOTAL NUMBER OF HUMAN REPORTS

3.4.2 For each State, the level of reporting is measured by normalising the total number of
reported ATM-related incidents against the number of flight hours in the State. The main
affecting factors for the level of reporting are the level of Just Culture and the
effectiveness of the Mandatory Occurrence Reporting Systems (MORS). However, the
affecting factors are not presented in this Performance Review Report.

3.43 The level of reporting of ATM-related incidents displayed in Figure 3-9 is compared
against the average ECAC reporting level in 2003, which represents the baseline.
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Figure 3-9: Total number of reports (2002-2012P)

2010
2011
2012P

The number of States reporting safety occurrences to EUROCONTROL Safety
Regulation Commission (SRC) has shown a slow but steady improvement over the past 6
years. As such, in 2011, the number of Member States reporting above the baseline was
double (22) than the number of Member States reporting below the baseline.

In 2011, ten ECAC States (out of 43 possible reporting States) did not submit ASTs to the
EUROCONTROL SRC. Of the 33 States that reported, eleven of them had a level of
reporting that was below the established baseline. Two of the ECAC States that did not
submit an AST are also EUROCONTROL Member States (Turkey and Ukraine).

It is most probable that the increase in 2011 reporting levels is the result of increased
reporting combined with an increase in the number of incidents. The safety data available
do not allow the factors generating the increase in the number of reported incidents to be
determined with certainty.

UNCLASSIFIED OR UNDETERMINED OCCURRENCES

3.4.7

Figure 3-10 shows the number of ATM-related incidents not severity classified”’ or with
severity classification not determined (severity D) for different categories of incidents.
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Figure 3-10: Severity not classified or not determined (2005-2011)

27  Aligned with the proposal for the new Occurrence Reporting Regulation to include the obligation to classify
occurrences in terms of risk according to a European common risk classification scheme
http://ec.europa.eu/governance/impact/ia_carried_out/docs/ia_2012/com 2012 0776 en.pdf
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3.4.8 The percentage of unclassified or not determined incidents in 2011 varies between 17%
and 47% of the total percentage of un-assessed Rls rose up to 35% in 2011. The situation
is better for Separation Minima Infringements, where the percentage of un-assessed
occurrences is some 17% in 2011.

3.4.9 In conclusion, the number of unclassified or not determined incidents is increasing since
2007. This situation is of concern, not only for the outcome of the analysis at European
level, but also for the outcome of national safety analysis, the sustainability of the human
reporting system®™ and other potential downstream repercussions such as inadequate
prevention of similar incidents or inadequate sharing and dissemination of lessons learnt.

COMPLETENESS OF SAFETY DATA REPORTED VIA THE AST MECHANISM

3.4.10 Figure 3-11 shows the typical fields that are either left blank or marked ‘Unknown’ in the
ASTs filed by the Member States.

Completeness of AST reported data
m % Empty-+Unknown ATM contribution = direct;
indirect; none

60%
50% 1 % Empty
% Unknown Type operation = GAT or OAT

Airspace= Class of airspace:
A,B,C,D.E

Elight Rules= IFR or VFR

40%
30% +
20% +

10% -
Traffic Type = General Air
Traffic, Commercial, Military
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s 3 § 3 g E i § =y Phase of Flight = taxi, take-off,
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Figure 3-11: Completeness of AST reported data in 2011

3.4.11 The amount of fields left blank is much higher than the field where the word “unknown”
was inserted.

3.4.12 ATM contribution to the occurrence is the most relevant data for determining the
performance of the ATM system. This is left blank in case of over 25% of the reported
incidents.

3.4.13 In addition, data related to the aircraft involved (e.g. type of Operation, Flight Rules,
Phase of Flight and Traffic Type) is not available for roughly 50% of the reported
operational occurrences.

3.4.14 Data such as phase of flight, etc. are not sensitive. They do not fall under the issue of Just
Culture. Inherent lack of interest of the data providers appears more the reason for
incomplete reporting.

3.4.15 In conclusion the lack of completeness of AST data diminishes the capability of safety
analysis at European level.

3.5 Key Operational Safety Areas

3.5.1 As well as taking a reactive approach to safety, it is necessary, in order to allow further
improvements in safety, to take a proactive approach in order to ensure that safety risks
are identified, assessed and mitigated properly. A number of initiatives are being taken by
ICAO, EASA and EUROCONTROL DNM amongst others, to identify the key risk areas

28  When ATCO:s or pilots provide safety reports, if feedback is not provided it diminishes the motivation to report.
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in safety, and to propose actions to optimise ANS safety.

3.5.2 These activities are looking into all operational areas, including:

e en-route airspace operations (such as the work of DNM in cooperation with six major
ANSPs on the safety risks emerging from the analysis of SMIs and ICAO/WMO
work on functional requirements for the observation and forecast of en-route
turbulence),

e terminal airspace operations (such as the European Action Plan for Airspace
Infringement Risk Reduction),

e runway operations (such as the Eurocontrol Action Plan for the Prevention of
Runway Incursions (EAPRI), the work of DNM in cooperation with six major ANSPs
on the safety risks emerging from the analysis of RIs, and EASA European Aviation
Safety plan), and

e network operations (through initiatives such as the voluntary incident report scheme
EVAIR, or DNM Severe Weather Programme).

3.5.3  Overall, the vast number of actions being taken through various channels are helping to
ensure that the identified key safety issues are properly addressed and managed, and that
progress in relation to the reduction of ANS operational safety risks can be expected. It
should be expected that the recent establishment of a Network of Analyst (NoA) and of a
tool to monitor Safety Recommendations from SIAs will provide a better visibility on
these actions (see par. 3.7.10).

3.6 ICAO Safety Performance framework

3.6.1 The purpose of the ICAO Global Aviation Safety Plan (GASP) is to provide a strategic
framework for the aviation community to continuously improve aviation safety. This
enhancement is proposed to be achieved by reducing the level of risk in the international
air transport system that can result in the loss of life, serious injury or property damage.

3.6.2 The upcoming revision of GASP proposes global safety targets (a general target and 4
supporting targets) that serve as high-level indicators used to measure success in attaining
the overall GASP goal. The general target is to reduce the number of accidents and
related fatalities worldwide irrespective of the volume of traffic. In addition, the
supporting targets with an aim to address the areas of highest safety risk at present are:

e Significantly reduce the rate of runway safety related accidents and serious incidents;

e Significantly reduce the rate of loss of control in-flight related accidents and serious
incidents;

o Significantly reduce the rate of accidents and serious incidents associated with system
component failures; and

e Continue to lower the rate of controlled flight into terrain (CFIT) related accidents
and serious incidents.

3.6.3 The Regional Aviation Safety Group (RASG) is responsible for monitoring safety
performance in the ICAO EUR Region which is larger than the EUROCONTROL Area.
RASG uses two main indicators to monitor safety: a lagging indicator based on accidents
and a leading indicator, Lack of Effective Implementation (LEI) based on ICAO audit
data (i.e. USOAP data).

3.6.4 In the context of the European Aviation Navigation Planning Group (EANPG), the ICAO
COG Performance Task Force decided to base its indicator proposals as much as possible
on on-going processes and activities in the Region, therefore giving due consideration to
the SES performance scheme as well as other regional initiatives. It was decided to start
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with a very simple framework that would improve the chances that the non-SES States
could successfully engage in the process. Therefore, only a subset of the indicators,
mechanisms and processes in the performance scheme was included. It is also clearly
stated that the ICAO EUR framework at this stage does not require any target setting.

3.6.5 The commonalities and differences between the SES performance scheme and the EUR
Region initiative are illustrated in Figure 3-12.

c Commonality avoids duplication of effort
for States participating in the SES Performance Scheme.

e To minimise risk and effort, only a limited subset of
SES Performance Scheme indicators and reporting
requirements will apply to the larger geographical scope.

SES Performance Scheme
e Large part of the SES Performance Scheme remains
limited to the SES States.

a A very small part of the EUR Region Performance Framework
is also new to the SES States. It is related to measuring the
e participation of States in regional ICAO acitivities.
In terms of effort this is mainly covered by the ICAO Secretariat.

e The EUR region framework will be proposed as a contribution to
the development of the global framework to avoid divergence.

EUR Region Performance Framework
o 2] -0

n

GEOGRAPHICAL SCOPE

Figure 3-12: Relationship between SES and EUR Region performance framework

MEASUREMENT SCOPE (KPAs, indicators, targets, data)

3.7 EUROCONTROL and EU Safety Performance Monitoring

3.7.1 In 2012 the safety performance monitoring in EUROCONTROL States went through
significant changes which have been determined by the legislative initiatives of the
European Union (EU). It is believed that these changes are designed to bring an
enhancement of safety performance monitoring activity in all EUROCONTROL States.
This section describes the main characteristics.

3.7.2 The SES Performance Scheme [Ref. 3] applies to the 27 EU Member States® plus
Norway and Switzerland on the basis of bilateral agreement (i.e. the SES States). The
majority of SES States are also EUROCONTROL State. However, there are 12
EUROCONTROL States which are not bound by the provisions of the SES Performance
Scheme (i.e. non-SES States). It should be noted that 10 out of the 12 States have a
working arrangement with EASA.

3.7.3 The amendment of the Performance Regulation 691/2010 [Ref. 3] in December 2011 (EU
1216/2011) [Ref. 13] made mandatory the monitoring metrics of three Safety
Performance Indicators, notably Effectiveness of Safety Management (EoSM), Just
Culture (JC) and the application of the severity part of the Risk Analysis Tool (RAT)
methodology. The three indicators have drawn upon the experience of EUROCONTROL
(Safety Framework Maturity Survey, Just Culture Task Force outcomes, RAT tool
documentation).

3.7.4 In May 2012, the Provisional Council (PC 37) on the basis of a PRC Recommendation
(see also § 3.1.2 above) requested those “Member States, which are not bound by the
provisions of the SES performance scheme, to provide to the PRC, on a voluntary basis,
information on EoSM and JC in order to monitor safety performance consistently across
the EUROCONTROL Member States, and invited the EUROCONTROL Director

29  Croatia will be bound to the Performance Scheme as of the second reference period (RP2).
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General to support them as appropriate”. At the time of publishing of this report, three
non-SES States have provided information on EoSM and JC on a voluntary basis.

3.7.5 In addition, the SRC has modified the ESARR2 AST in order to gather information about
the application of the severity part of the RAT methodology.

3.7.6  The EUROCONTROL/EASA Task Force described in 3.1.4 above, analysed the three
main databases available at European level (AST, EASA and ECR) and provided advice
on how to make best use of all of them.

3.7.7 The new set-up of safety performance monitoring emerging from all these activities is
described in Figure 3-13.

Safety Performance Indicators

Lagging indicators Accident
Serious incidents: SMIs, UPAs, RIs, ATM specific occurrences
EoSM

Leading indicators JC

application of the severity part of the RAT methodology
Collection SES States Non-SES States Non-SES States

with EASA without EASA
agreement agreement
EoSM and JC questionnaires EASA | EASA | EUROCONTROL
RAT methodology application EUROCONTROL AST
Lagging indicators EASA DB, EUROCONTROL AST

Figure 3-13: Set-up of the European Safety Performance monitoring

3.7.8  Figure 3-13 suggests that the safety performance monitoring is aligned across European
States (i.e. same indicators and data). This should allow the PRC to establish and report

on the pan-European picture at the same time as the EU wide picture under the PRB is
established.

3.7.9 Information on the new leading indicators reported in Figure 3-13 will be available in
June 2013 for the first time.

3.7.10 The PRC notes that EASA has established a Network of Analysts (NoA)™ which will
deliver safety data analysis and a process to monitor the implementation of safety
recommendations emerging from accident investigations of SIAs®'. The PRC is planning
to study these new data collections and to report about them in future PRRs.

3.8 Conclusions
3.8.1 There was no accident with ANS contribution in 2011.

3.8.2 In 50% of ANS related accidents (period 2009-2011) adverse weather was one of the
contributing factors, particularly wind shear, strong winds and gust.

30 NoA will provide a formal process to analyse safety data at a European Level. In its early stages, the membership
of the NoA will be drawn from the National Aviation Authorities (NAAs) and Investigation Authorities of all
EASA Member States. The areas of work of NoA will include, inter-alia, carrying out analysis of safety data to
support the European Aviation Safety Plan (EASp) and State Safety Plans, as well as identifying emerging issues
for possible inclusion in the future.

31  The investigation bodies of European Civil Aviation Conference (ECAC) Member States expressed their need to
enhance the sharing of Safety Recommendations (SRs). They launched a task force in November 2006 with the
mandate to develop a specific taxonomy to store data related to SRs. The Safety Recommendations Risk
Assessment Tool (SRAT) managed by EASA facilitates the development of a prioritised list of safety issues
extracted from the SRs received. The goal is to monitor SRs received and open. The collection of SRs has started
in 2011.
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3.8.3  In the period 2009-2011 the main ANS related serious incident categories were Near Mid
Air Collision (MAC) (i.e. losses of separation in the air), Runway Incursion (RIs) and
ATM/CNS occurrences.

3.8.4 The level of occurrence reporting to EUROCONTROL Annual Summary Template
(AST) is still unsatisfactory. There are two States not submitting the AST to
EUROCONTROL (Turkey and Ukraine) and the level of reporting from 11 States is still
below the established baseline.

3.8.5 The number of un-assessed incidents is increasing since 2007. This situation is of
concern, not only for the outcome of the analysis at European level, but also for the
national safety analysis and for the sustainability of the human reporting system. Further,
safety occurrences provided by States to EUROCONTROL through the AST mechanism
are often incomplete. This diminishes the capability of safety analysis at European level.

3.8.6 It can be concluded that the 2011 PRC recommendations for improving safety data
reporting and safety data quality are not yet adequately implemented. The PRC will re-
iterate its 2011 recommendations to the Provisional Council.

3.8.7 Whenever safety risks are identified, overall, the number of actions through various
channels can assure that the identified key safety issues are properly addressed and
managed and that progress in relation to the reduction of ANS operational safety risks can
be expected. It may well be that an increase of the level of occurrence reporting and a
reduction of un-assessed incidents could bring different views on key operational safety
risks.

3.8.8 The combined utilisation of EASA and EUROCONTROL databases has provided added
value to the safety performance review, particularly in understanding the different
categories of ANS safety related risks and in enhancing the review of safety data quality.
However, additional work is required to make the two data sources fully compatible.

3.8.9 The PRC would like to highlight that a new way of representing safety performance is
probably needed (for further development of ANS safety), without endangering achieved
progress so far, including the level of reporting. The current methodology and system
does not give a possibility to openly represent the real problems in the ANS system, as
the States are protected by the fact that “benchmarking” in safety is not allowed by
different legal mechanisms.

3.8.10 In order to improve ANS contribution to the total aviation safety in the future, the new
framework should allow addressing and identifying whether or not there was a real
change in performance in some of the key risk areas in Europe. This requires that the
underlying data are fully made available by the States in the expected quality.

3.8.11 Besides a political push, to finally enable benchmarking with improved safety data, the
introduction of a new approach, the development of a European concept of Acceptable
Level of Safety (ALoS), and maybe even additional indicators (based for example on
independent automatic data flows) will be required to show what exactly is happening to
the system and what and where the real risks are.
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1. En route ATFM delays decreased by 46% .
compared to 2011. This improvement needs to be IFR flights controlled 9.55M | -2.79% W
seen in the context of a -2.7% traffic decrease
compared to last year. Capacity: En route ATFM 2012 % change vs.
2. The most constraining ACCs in 2012 were | delays 2011
Nicosia, Warszawa, Langen, Lisboa, Barcelona,
Oslo, Marseille and Munich. Together they Ui Gl A UL kY 6.1IM 46% W
accounted for 57.9% of all en route ATFM delay (min.)
and 16.'4% of total flight hours controlled in Average annual en route 0.3 o b
Europe in 2012. ATFM delay per flight (min.) ’ 45%
3. Following the positive trend in previous years,
horlzontal en route flight efficiency continued to Flts. de;layed> 15 min. en 1.7% | -1.3%pt. W
improve in 2012, although the rate of |route (%)
improvement was slowed down by industrial _ . E o flicht | % of
action in September and November 2012. nvironment - tn route thg 00
e oV efficiency in 2012 GCD M
4. There are significant differences between the
periods of time that airspace is segregated or | Average horizontal en route . oot W
restricted from general air traffic and the periods | extension (Flight Plan) 4.87% | -.04%pt.
of time that the airspace is used for the activity
requiring such restriction. Average horizontal en route 0
extension (Actual) 3.20% | -.11%pt. *
4.1 Introduction
4.1.1 This chapter reviews operational en route ANS performance. Section 4.2 reviews Air
Traffic Flow Management (ATFM) delays originating from en route restrictions. Section
4.3 addresses en route flight efficiency. Section 4.4 deals with the flexible use of airspace.
Section 4.5 addresses the performance of the European ATM Network Manager.
4.2 Enroute ATFM delays
4.2.1 After the improved performance in 2011, en-route ATFM delays were reduced by almost
50% from 1.1 to 0.63 minutes per flight in 2012. This improvement needs to be seen in
the context of a -2.7% traffic decrease compared to the same period in 2011.
Average en-route ATEM delay per flight
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Figure 4-1: Average en route ATFM delay [1997-2012]
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422 ATC capacity and staffing related EM e
delays decreased continuously o 12 2
between 2010 and 2012 but remain < 10 1095
by far the main driver of en route 8 >
ATFM  delays, followed by  £°° -
weather and “ATC Other” which 3 os o% &
comprises, inter alia, ATC < 04 P
industrial actions. 3 8
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4.2.3 The number of flights affected by 0.0 - 0%
ATFM en route delays continued 2010 2011 2012
to decrease from 5.7% in 2011 to [ ATC Capacity & Staffing ATC Other (strike, equipment, etc.)
3.4% in 2012; 1.7% of flights were  ZFUEICL e Tt ot s G )
delayed by more than 15 minutes, Source: Network manager

compared to 3.0% in 2011. Figure 4-2: En route delay per flight by cause

4.2.4  Figure 4-3 shows the monthly evolution of en route ATFM delays and IFR flights in
Europe between 2010 and 2012. The seasonal pattern peaking in summer is clearly visible
although less pronounced in 2012.
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Figure 4-3: Monthly evolution of en route ATFM delays [2010-2012]
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4.2.6  Although the average number of flights is
10% lower on weekends, traffic patterns
and distribution across the network is
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Manager will target to drive down delay as Figure 4-4: En route ATFM delay
part of the Single European Sky week/weekends [2011/12]

Performance scheme.
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ATFM EN ROUTE PERFORMANCE PER ACC

4.2.8 In order to identify constraining ACCs, the following section evaluates performance at
ACC level in line with the capacity objective set out in the ATM 2000+ Strategy “to
provide sufficient capacity to accommodate demand in typical busy hour periods without
imposing significant operational, economic or environmental penalties under normal
conditions.”
4.2.9  While capacity constraints can occur from time to time, ACCs should not generate high
delays on a regular basis. Figure 4-5 shows the delay performance in terms of the number
of days with significant en route ATFM delays (>1 minute per flight). The selection
threshold was set at greater than 30 days.
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Figure 4-5: Most en route ATFM constraining ACCs (Overview)
4.2.10 The most constraining ACCs in 2012 were Nicosia, Warszawa, Langen, Lisboa,
Barcelona, Oslo, Marseille and Munich.
4.2.11 Figure 4-6 shows the evolution of ATFM en route delays at the most constraining ACCs
between 2009 and 2012. Additionally the underlying delay drivers, as reported by the
flow management positions (FMP), are provided and, 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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Figure 4-6: Most constraining ACCs in terms of en route ATFM (delay drivers)
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4.2.12 Figure 4-7 compares actual traffic demand and ATFM delays to the forecast levels in the
Medium Term Capacity Plan®* for the most constraining ACCs in 2012.
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Figure 4-7: Actual versus forecast performance

4.2.13 The next section evaluates the most constraining ACCs in 2012 in more detail in order to
provide a better understanding of what is affecting the performance during periods of
highest delay.

DELIVERY OF PLANNED PERFORMANCE

4.2.14 Nicosia had more than twice as many days (169), where en route delay per flight
exceeded 1 minute, than the second most constraining ACC (Warszawa with 77). 98% of
en route delays were allocated by the Nicosia FMP as being due to ATC capacity and
ATC staffing. Traffic levels decreased by 4% on 2011 figures.

Monthly ATEM en-route delay and traffic (2012)
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Figure 4-8: Monthly ATFM en route delay in 2012 (Nicosia ACC)

It is noticeable in Figure 4-8 that the month of July had 56% more delays, but yet lower
traffic levels than the month of August. Further analysis of capacity performance in July
was carried out with the support of the Network Manager in Figure 4-9 and Figure 4-10.

In Figure 4-9, FTFMavg represents the average demand, CTFMavg represents the

32 Forecast source: STATFOR medium-term forecast.
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average ‘supply’, or throughput, for Nicosia ACC (averaged per hour for each day in
July). NOP capacity represents the baseline capacity as published in the European
Network Operations Plan 2012 — 2014 (12 March 2012).

Nicosia, July2012: Hourly traffic denmand (FTFV) and supply (CTFV)
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Figure 4-9: Nicosia hourly traffic demand and supply (July 2012)

It is clearly evident that whilst the hourly demand (<57) was below the baseline capacity
(62), the hourly supplied capacity (<53) was at least 16% below baseline capacity levels.

However using averages as above can be misleading. When the individual hourly values
for supply (CTFM) are monitored for the entire month, to give ranges, the result is:

Nicosia July 2012: Max-M n traffic supply (CTFM):
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Figure 4-10: Nicosia min. and max. supply (July 2012)

It is evident that two hourly periods, 1200-1300 and 1300-1400 had maximum traffic
levels (63) above the capacity baseline of 62. Closer investigation shows that during the
month of July 2012, there were four occasions where actual traffic exceeded baseline
capacity (0.3% of the time).

According to actual results, the highest capacity that Nicosia ACC provided without
regulations being applied was 55 aircraft, 11% lower than the capacity baseline expected
by the network.

4.2.15 Warszawa ACC had 77 days during 2012 where en route ATFM delay was greater than
1 minute per flight. This performance however has to be considered in light of the
consistently improving performance since 2009 despite ever increasing traffic levels. The
Network Operations plan predicted that Warszawa ACC would experience approx 2%
traffic growth, resulting in an en route delay figure of 0.66 per flight for 2012. The actual
traffic growth was 3% and the average en route delay was 0.56 minutes per flight for
2012.
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Monthly ATEM en-route delay and traffic (2012)
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Figure 4-11: Monthly ATFM en route delay in 2012 (Warszawa ACC)

Source: PRU analysis

In 2012, Poland (and Ukraine) hosted the UEFA EURO 2012 Championships from June
8th until July Ist. A traffic level of almost 67k flights during June resulted in total delay
of 43k minutes, of which 6k were attributed to adverse weather and another 4k attributed
to the ‘Special Event’ of UEFA EURO 2012 — less than 33k were attributed to lack of
ATC capacity.

However, in July, with just over 1000 additional flights (68k), the total en route delay
rose to 102k minutes. Delays due to ATC capacity rose from 33k in June to 62k in July
and delays due to ATC staffing rose from almost zero to 18k in July. Weather related
delay rose from 6k to 13k.

It is evident that despite the great improvement in performance up to and including June
2012, Warszawa ACC was not able to sustain such a level of service for the rest of the
peak season. Delay levels remained high in August and September with lower traffic
levels than experienced in June.

It is worthwhile to note that Poland is currently training staff for the implementation of a
new ATM system which is expected to significantly increase the ability of Warszawa
ACC to increase capacity.

4.2.16 Langen ACC had 71 days when en route delay per flight was 1 minute or more.

Langen ACC produced almost 790k minutes of en route AFTM delay in 2012, 13% of the
network total. The level of delay is an improvement upon 2010 and 2011 with relatively
stable traffic levels. The Network Operations Plan 2012-2014 predicted a traffic decrease
of up to 3% and a forecasted delay of 0.38 minutes per flight. It is notable that Langen
ACC planned a capacity decrease of up to 2% on 2011 levels, to give a baseline capacity
of 233 flights per hour.

Monthly ATEM en-route delay and traffic (2012)
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Actual performance showed that a 1.5% decrease in traffic of produced a delay level of
0.64 minutes per flight.

Further analysis of the delivered capacity during the month of highest delay (July) is
shown in Figure 4-13.

Langen, July 2012: traffic denmand (FTFIV) and supply (CTFIV)
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Figure 4-13: Langen hourly traffic demand and supply (July 2012)

In the above graphic, FTFMavg represents the average demand, CTFMavg represents the
average ‘supply’, or throughput, for Langen ACC averaged per hour for each day in July.
NOP capacity A and B represents the baseline capacities as published in the European
Network Operations Plan 2012 — 2014, where NOP Capacity B represents a decrease in
capacity of up to 2% for 2012 (233 flights per hour).

It is evident that the hourly demand is generally approaching the baseline capacity values
and occasionally going above. It is also evident that the actual capacity provided is in line
with the demand, and occasionally above the baseline capacity value of 233 flights per
hour.

Figure 4-14 shows the individual hourly values for supply (CTFM) at Langen ACC. It
shows that Langen ACC provided capacities at or above the capacity baseline regularly
between the hours of 0500 and 1800. Further analysis shows that Langen ACC delivered
above baseline capacity 15% of the time in July 2012.

Langen July 2012: Max=M n traffic supply (CTFM)
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Figure 4-14: Langen min. and max. supply (July 2012)

This analysis shows that the delay performance at Langen ACC is a function of high
traffic demand rather than an inability to deliver the capacity levels in the Network
Operations Plan.
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However, it also shows that in light of the high demand, there is an urgent requirement for
additional capacity above 233 flights per hour in Langen ACC.

Analysis of the delay causing sectors shows a recurrence of collapsed sectors: an
indicator of staffing issues. The delay allocation, particularly between March and October
also shows that staffing levels are a significant issue in Langen ACC and need to be
addressed.

4.2.17 Lisboa had 69 days in 2012 when en route ATFM per flight was greater than one minute
per flight. Historically, Lisboa ACC has produced very good performance and, in light of
previous performance and the expected traffic decline, the Network Operations Plan did
not foresee any problems for Lisboa ACC in 2012. Lisboa ACC had a planned baseline
capacity of 92 aircraft per hour for 2012 with an expected traffic demand below that (91
aircraft per hour). The forecast delay was 0.04, in line with network requirements, with a
reduction in traffic demand.

Lisboa ACC experienced a 2.5% drop in traffic on 2011 levels but delays rose from 0.28
in 2011 to 0.68 in 2012.

Monthly ATEM en-route delay and traffic (2012)
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Figure 4-15: Monthly ATFM en route delay in 2012 (Lisboa ACC)

The period of highest delay was October and November with over 62k minutes per month
whilst traffic levels were at least 10% below the highest traffic level in July. In October
almost 50k minutes of delay were allocated as being due to ATC staffing.

4.2.18 Barcelona: In 2012, there were 63 days when Barcelona ACC produced en route ATFM
delay above one minute per flight.

Monthly ATEM en-route delay and traffic (2012)
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Figure 4-16: Monthly ATFM en route delay in 2012 (Barcelona)

In view of the summer season performance for 2011, Barcelona ACC was highlighted in
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the Network Operations Plan for 2012 as being one of the ACCs expected to generate
delays in 2012 in excess of the network requirements. In light of the planned reduction of
capacity, by 4%, (from 164 to 157 flights per hour) compounded with the expected traffic
demand of 178 flights per hour, Barcelona ACC was predicted to generate an average of
0.4 minutes of en route ATFM delay per flight for 2012. Barcelona ACC actually
produced an en route ATFM delay level of 0.63 minutes per flight for 2012.

Although performance improved upon 2011 (which was an improvement on 2010)
Barcelona ACC produced significant delay between April and October in 2012 with
August in particular showing almost one minute delay per flight for ATC capacity
reasons alone, and 98k minutes of delay in total.

Weather was a significant factor during July, September and October, accounting for
approximately a third of en route delay in those months. However in August when delays
reached a peak, weather was only attributed about 15% on the total delays.

In the analysis of August 2012 in Figure 4-17, the baseline capacity is from