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BACKGROUND

This technical note, commissioned by the Performance Review Commission (PRC) has been prepared by the EUROCONTROL Performance
Review Unit (PRU).

One objective in the PRC Strategy is "to introduce strong, transparent and independent performance review and target setting to facilitate
more effective management of the European ATM system, encourage mutual accountability for system performance and provide a better
basis for investment analyses and, with reference to existing practice, provide guidelines to States on economic regulation to assist them
in carrying out their responsibilities."

The PRC’s website address is https://www.eurocontrol.int/air-navigation-services-performance-review

NOTICE

The PRU has made every effort to ensure that the information and analysis contained in this document are as accurate and complete as
possible. Should you find any errors or inconsistencies we would be grateful if you could please bring them to the PRU’s attention.
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The views expressed herein do not necessarily reflect the official views or policy of EUROCONTROL, which makes no
warranty, either implied or express, for the information contained in this document, neither does it assume any legal
liability or responsibility for the accuracy, completeness or usefulness of this information.
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1 INTRODUCTION

1.1 Cost-effectiveness and productivity analysis in the ACE context

The Air Traffic Management (ATM) Cost-Effectiveness (ACE) benchmarking report, commissioned by
EUROCONTROL's independent Performance Review Commission (PRC) and prepared by the
Performance Review Unit (PRU), has been published annually since 2002. ACE reports represent a
useful reference document for identifying best practices and areas for improvement in economic
performance. They also allow stakeholders and other interested parties to gather intelligence on
ANSPs costs while contributing to greater transparency.

ACE reports review ATM cost-effectiveness performance for the 38 Air Navigation Service Providers
(ANSPs) operating in the EUROCONTROL Member States. This analysis is based on economic and
operational information provided by the ANSPs in compliance with Decision No. 88 of the
Permanent Commission of EUROCONTROL and according to the Specification for Economic
Information Disclosure (SEID) document?.

Every year, ANSPs provide their data submissions in accordance with the requirements and structure
described in the SEID?. The SEID also comprises detailed definitions for all the metrics collected from
ANSPs and used to compute ACE performance indicators. In order to ensure comparability across
ANSPs and a high quality of analysis, the information submitted is subject to a thorough validation
process undertaken by the PRU. Throughout this process, there is close interaction between the PRU
and the participating ANSPs to guarantee a common understanding of the information provided and
consistent reporting over time.

Through the definition of a number of financial and operational indicators, the ACE report
establishes a common analytical framework for benchmarking ANSPs performance and describing
their individual contribution to the cost-effectiveness of the European ATM system as a whole.

The ACE report also provides a factual and independent review of ANSPs’ cost-effectiveness and
productivity indicators, both through cross-sectional and time series analyses, focusing especially on
the ATM/CNS provision costs directly incurred by the providers. Its scope covers both the provision
of en-route and terminal ANS, thus maintaining a gate-to-gate approach throughout the analysis.

In terms of geographical scope, the study
covers all the 38 ANSPs currently
participating in the ACE process (see
Figure 1.1 below, a detailed list of the
participating ANSPs is provided in the
Glossary).

The analysis developed in the ACE report
is particularly relevant in order to
understand  how  cost-effectiveness
performance evolves over time for the g ? =
pan-European ATM system as a whole, as a 3
well as to understand the drivers behind
diverging trends at individual ANSP level.

Figure 1.1: Geographical scope of the study

1 PRC Specification for Economic Inflation Disclosure — Version 3.0, December 2012.

2The SEID document comprises two different parts: Part | comprises general and contextual information about
the specific organisation, its institutional set-up, governance, responsibilities, whereas Part Il reflects
quantitative financial and operational information provided by ANSPs.
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Within the ACE analytical framework, ANSPs’ productivity represents one of the main indicators
used to explain differences in cost-effectiveness performance across the different providers as
shown in Figure 1.2 below. All else being equal, higher ATCO-hour productivity contributes to
improve an ANSP’s cost-effectiveness performance.

Composite flight-
hours

ATCO-hour

Productivity

ATCOs employment ATCO in OPS
costs per hours on duty

unit of output

Employment
costs for

Financial
ATCO employment cost-effectiveness
costs per ATCO-hour indicator
ATCOs in OPS

Supp_ort costs per Support costs Support cost ratio
unit of output

ATM/CNS
provision costs

EUROCONTROL/PRU

Figure 1.2: ACE performance framework

In the context of the yearly benchmarking activity, the ACE reports analyse ANSPs’ productivity, both
in terms of a cross-section analysis for the year under review and in terms of time series (usually a
five-year period). This medium-term perspective is particularly useful for observing changes over
time, given the specific characteristics of the ANS industry, which usually requires a certain lead-
time to develop ATM systems and infrastructure. The ACE data analysis relies on the information
gathered, in accordance with the SEID template, during the yearly data collection and validation
process.

Productivity already has been the subject of previous work led by the PRU in 2005, which examined
the Total Factor Productivity (TFP) of ANSPs>. TFP reflects the ratio measuring the relative efficiency
with which an organisation (e.g. an ANSP) converts all of its input resources (i.e. labour, materials,
energy, machines, etc.) to its outputs or services.

This is different from the productivity indicator included in the ACE analytical framework, which
reflects partial productivity (ATCO-hour productivity). Although this measure only provides a partial
view of ANSP productivity, it has the advantage of being simple to calculate and to interpret.

This technical note is an extract of the ACE benchmarking report (see Chapter 3: ANSPs productivity,
ATFM delays and ATCOs working hours). The ACE 2018 benchmarking report has been prepared by
the PRU and reflects the input of the ACE Working Group which comprises ANSPs experts, airspace
users, and regulatory authorities.

3 Total Factor Productivity of European Air Navigation Services Providers: Basic Concepts and Empirical
Application. Prepared by the Performance Review Unit (PRU) collaboration with Dr Christian Bontemps (CENA
& LEEA), September 2005.
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1.2 Factors affecting performance

The ACE benchmarking analysis has the objective of comparing ATM cost-effectiveness performance
across a wide range of ANSPs. The major focus of this technical note is to examine and analyse the
quantitative facts about the observed productivity performance of the ANSPs.

However, such a factual analysis cannot be either a complete explanation of performance
differences between ANSPs, or an exhaustive guide on how performance can be improved, without
some complementary consideration of how differences in performance arose.

The framework illustrated in the Figure below, which was first introduced in the ACE 2007
benchmarking report, shows exogenous and endogenous factors which influence ANSP
performance.

Factors outside
pu direct ANSP
control

Legal & socio-
economic
conditions

Operational
conditions

Factors outside ANSP
control but under
== influence of State and
international
institutions

National and international
institutional & governance
arrangements

ANSP
performance

Factors under
B direct ANSP
control

factors S SRS -
aspects setup

J

Figure 1.3: Factors affecting cost-effectiveness performance

Exogenous factors are those outside the control of an ANSP whereas endogenous factors are those
entirely under the ANSP’s control.

Exogenous factors have been classified into two main areas according to which decision-makers
have an influence over them. In particular, exogenous factors comprise:

9 legal and socio-economic conditions (for example taxation policy), and operational conditions
(for example traffic patterns the ANSP has to deal with) that are affected by decision makers
and conditions outside aviation policy-making.

™

Legal & socio-economic conditions, includim

U Overall business & economic environment U Size of the ANSP

Operational conditions, including:

AExchange & inflation rates
ACost of living & market wage rates
Apolitical factors
ATaxes on turnover or profit
AAccounting standards
U General labour law and rules governing industrial relations
Aworking hours
ARetirement age
ASocial security and pensions
U Value Added Tax application /

U Traffic complexity
ADensity of traffic
AStructural complexity
ATraffic mix
(i Spatial and temporal traffic variability

0 Type of airspace under ANSP responsibility

Qeather

_

9 institutional and governance arrangements such as international requirements imposed by
the Single European Sky, that are influenced by aviation sector policy decisions.
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National and international institutional & \

governance arrangements, including:

i Regulatory aspects
Alnformation disclosure & independent benchmarking
Aoverall policy for fimarket accesso
ADegree of economic oversight/regulation
i Governance arrangements
Alnstitutional structures
Aownership and control structures

Qil/military arrangements /
ﬁganisational factors, including: \

The endogenous factors presented in Figure 0 Internal organisational structure
1.3 above can be classified into three groups ’iDeg.re.e of centralisation
. > Optimisation of internal processes
that should be taken into account in the ACorporate culture
£ h . Ivsi £ ANSPs’ i Extent of in-house ownership and activities
SCope or a comprenensive analysis o S ALeasing, renting, owning assets
influence on performance: AResearch & development policy

AOutsourcing non-core activities

. . i Human resources
9 Organisational factors such as the ARecruitment and training

internal organisation structure. ﬁsraﬁ’managemeﬁ“ relationships
Internal communication

U Relationship with the customers
AArrangements for customer consultation /

9 Managerial and financial aspects such

as the collective bargaining process. ADisclosure of audited financial statements

9 Operational and technical setup such
as the operational structure.

——l‘
magerial & financial aspects, including: \ (perational & technical setup, including: \

U ANSP management (i Operational organisation
Arop-management leadership and actions i Operational concepts and processes
APerformance oriented management AAirspace and sector design

i Collective bargaining process AASM, ATFM or ATFCM

i Financial and accounting aspects ACivil/military arrangements
ABusiness planning process {i Operational flexibility
Alnvestment policy AATM systems & equipments

AHuman/system interaction /

ABalance sheet structure
ADepreciation policy /

"1

Ideally, since the 38 ANSPs operate in very diverse environments across Europe, all the factors
affecting performance should be taken into account in making fair performance comparisons,
especially since many of these factors are outside the direct control of an ANSP. However many of
the factors affecting ANSPs performance are not quantifiable or measurable. For this reason, the
analysis undertaken in ACE reports and in this technical note is purely factual (measuring what the
indicators are) and not normative (inferring what the indicator should be).

A more comprehensive description and analysis of the performance framework illustrated in this
Annex is available in Chapter 3 of the ACE 2009 benchmarking report.
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1.3 Background information and organisation of the technical note

The focus of this report is primarily on a cross-sectional analysis of ANSPs productivity performance
and ATFM delays in 2018. A year which was characterised by a significant growth in traffic (+5.4% in
terms of composite flight-hours) and ATFM delays (+64.5%) at Pan-European system level.

This work has been initiated in September 2019 using information submitted by ANSPs in the SEID
in July 2019. Since then, the outbreak of COVID-19 early 2020 massively affected the aviation
industry. While the full impact of this crisis on the aviation industry remains to be seen, preliminary
indications show a notable reduction in traffic volumes at Pan-European system. Indeed, the latest
figures available at the time of the release of this technical note indicate that at Pan-European
system level, traffic is continuously declining every week. In fact, in April and May 2020, daily traffic
was at least -80% lower compared to the same period in 2019. Undoubtedly, this crisis will affect
global and regional traffic growth in the next months and generates substantial uncertainties for the
aviation industry. It is understood that ANSPs are planning to implement various measures in
response to this crisis. While the exact nature of these measures is not yet known, it is important
that they do not compromise the deployment of future capacity when traffic will bounce back.

In addition, this technical note makes use of previous years’ data from 2013 onwards to examine
changes over time, where relevant and valid. It is particularly useful to have a medium-term
perspective given the characteristics of the ANS industry which requires a relatively long lead time
to develop ATC capacity and infrastructure.

The remainder of this technical note is organised as follows:

9 Section 2 provides a description of the methodology and conceptual framework used to
calculate productivity indicators for ANSPs in the context of the ACE benchmarking analysis.
This Section also comprises information on the number of ATCOs in OPS and corresponding
working hours, two of the main components of the ATCO-hour productivity indicator;

9 Section 3 builds on the material developed introduced above and presents a cross-sectional
analysis of ANSPs’ productivity in 2018;

9 Section 4 interprets the results in terms of ATCO-hour productivity in the light of the ATFM
delays generated by ANSPs in 2018; and,

9 Section 5 investigates the evolution of ANSPs’ productivity, and its drivers, over a long-term
(2004-2018) and medium-term period (2013-2018). This section also examines the
relationship between ATCO-hour productivity and ATFM delays between 2013 and 2018.

Technical note on ANSPs productivity, ATFM delays and ATCOs working hours 5



2 CONCEPTUAL FRAMEWORK USED TO MEASURE PRODUCTIVITY IN THE
ACE CONTEXT

In the ACE context, productivity is defined as a ratio describing the relationship between inputs and
outputs. This ratio aims at measuring the relative efficiency of the production process through which
an organisation converts its inputs resources to achieve a certain level of output. Productivity thus
differs from a typical cost-effectiveness metric, which reflects the relationship between costs and
outputs, and is expressed in monetary terms.

ANSPs employ their resources to deploy capacity allowing the safe, efficient and orderly flow of air
traffic and to accommodate a certain level of traffic demand.

The deployment of ATC capacity is

determined by the configuration of Cost-effectiveness/ T(Ef:: 33?;1?;’ dep'fotyh;ﬁff’lf;‘e“;’ith
control sectors that can be opened in Rl traffic demand?
a specific portion of airspace where
. . . Capacity deployed

the ANSP is responsible to provide N (Intermediate
ATC services. This ATC capacity is Crcient use of G

icient use O
used to cope with a specific and inputs to deploy

capacity?

exogenous traffic demand (number

of aircraft/flights that are planned to Figure 2.1: High-level relationship between inputs and
cross the airspace). outputs as defined in the ACE framework

When ANSPs cannot achieve the level of ATC capacity required to handle traffic demand, ATFM
delays are generated and the traffic demand is constrained until it reduces to a level that matches
the capacity being deployed by the ANSP. It is important to note that the level of ATC capacity can
be affected by a number of different constraints (e.g. military activity, staff qualifications, etc.).

The capacity deployed by the ANSP (declared capacity based on sector configurations) could be
interpreted as an “intermediate” output while the “final” output would be measured in terms of
traffic controlled in the ANSP’s airspace (see Figure 2.1: High-level relationship between inputs and
outputs as defined in the ACE framework). The relationship between inputs/costs and final
output/traffic demand depends i) on the ANSP’s ability to efficiently use its resources to provide a
certain level of ATC capacity and ii) on the extent to which the capacity deployed is in line with the
traffic demand.

The provision of ATC capacity requires a combination of inputs which mainly includes:

9 Labour inputs which comprise ATCOs in OPS, accounting for some 50% of employment costs
on average, and support staff (e.g. trainees, technical support staff, administrative staff, etc.).

9 Capital inputs which are used in the provision of ATM/CNS services. They include buildings,
controller workstations, various ATM equipment (with sophisticated flight and radar data
processing systems) and CNS infrastructure (such as surveillance radar).

As already indicated Section 1.2 above, many factors contribute to observed differences in ANSPs
performance in terms of cost-effectiveness, productivity and also in the process of deploying
capacity. Some of these factors are outside the control of an ANSP, and can be associated with
institutional issues (e.g. new regulation or recommended practices from ICAO, EASA and/or the EC).

In theory, a mismatch between the capacity deployed (“intermediate” output) and traffic (“final”
output) can reflect: either i) a situation of “over-capacity”, potentially indicating a cost inefficient
situation in which “scarce” resources (inputs) are not put to their best use, or ii) a situation of
“under-capacity” which leads to the ANSP generating ATFM delays.
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Given the exogenous nature of traffic demand for ANSPs, these mismatches are also affected by
both spatial and time constraints depending on where (e.g. already congested sectors) and when
(e.g. peak hours) the traffic demand will occur. It is therefore important for ANSPs to put in place
reliable planning processes and to ensure enough flexibility in the use of resources.

In this technical note, ground ATFM delays are considered as a proxy for the quality of service
provided by ANSPs. These are not reflected in the output metric considered to compute the
productivity indicator but are included in the analytical framework presented in the Sections below
to interpret levels and/or changes in ANSPs productivity performance. Similarly, it is assumed in this
analysis that ANSPs, in the process of deploying capacity, are in line with local and/or European ANS
safety standards.

In the ACE benchmarking analysis context, -

. . . IFR flight-hours
the traffic demand is expressed in terms 17.1M
of composite flight-hours which combines
the output measures for en-route (IFR

Composite
flight-hours
21.6M

flight-hours controlled) and terminal ANS IFRairport
(IFR airport movements). mivem,f,lnts -
6.5 ATCO-hour
As described above, the productivity PFO%U;SV“V
indicator is computed as the ratio of ATCOs in OPS - :
composite flight-hours and ATCO-hours 17799
d ATCO in OPS
on duty. hours on duty
. 23.3M
Figure 2.2 shows that the number of ATCO Average hours
hours on duty is based on two elements: on duty
1310 EUROCONTROL/PRU

i) the number of ATCOs in OPS, and ii) the

average hours on duty of these ATCO in  rjgyre 2.2: ATCO-hour productivity indicator in the
OPS. ACE benchmarking context (2018)

In accordance with the SEID template, ANSPs provide on a yearly basis information concerning staff
number and their allocation across different staff categories (e.g. ATCOs, OPS and other technical
support staff, administrative staff, etc.). Overall, at Pan-European system level, the 38 ANSPs
employed 56 718 full time equivalents (FTEs) in 2018.

Figure 2.3 below show the distribution of staff across the different categories provided in the SEID
template: ATCOs working on operational duty represent about 31% of the total staff employed at
ANSP level (some 17 799 FTEs, split between ACCs (55%) and APP/TWR facilities (45%)), while on
average, more than 2 additional support staff are required for every ATCO in OPS (some 38 919 FTEs
in 2018).
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Figure 2.3: Breakdown of ANSPs total ANS staff at Pan-European system level, 2018

Trends in gate-to-gate ANS staff at Pan-European

system level (2013-2018)

D
o

Thousands of FTEs
N
o

18 18 18 18
20 40 39 38 38
2014 2015 2016 2017 2018

2013

B Number of support staff (incl. MET) B Number of ATCOs in OPS

ATCOs in OPS

ATCOs on other duties

Ab-initio trainees

On-the-job trainees

ATC assistants

OPS suppport (non-ATCOs)

Technical support staff for
operational maintenance

Technical support staff for
planning and development

Administration

Staff for ancillary services
(incl. internal MET)

Other staff

Gate-to-gate ANS staffin 2018 (in FTEs)

-0.9%

4.1%

36.0%

7.8%

-1.8%

8.6%

-1.2%

-1.9%

1.7%

2.4%

Changes 2017-2018 (in %)

Figure 2.4: Total ANS staff per staff category and
changes®, 2017-2018

Figure 2.4 shows the trends in total gate-
to-gate staff (including MET when these
services are provided internally) at Pan-
European system level between 2013 and
2018, as well as the changes in the
different staff categories between 2017
and 2018. It is noted that, after three
years of consecutive reductions, the total
staff number slightly rose by +0.4% (+222
FTEs) in 2017 and +1.0% (+581 FTEs) in
2018.

The higher total staff number observed
for the vyear 2018 mainly reflects
increases in ATCOs on other duties (+90
FTEs), ab-initio trainees (+239 FTEs), OPS
support (+332 FTEs) and administration
staff (+155 FTEs).

On the other hand, Figure 2.4 indicates
that the number of ATCOs in OPS reduced
in 2018 (-160 FTEs). This reduction partly
reflects the fact that, in some
organisations, ATCOs were allocated to
special projects (e.g. activity linked to the
implementation of new ATM systems) in
2018. These ATCOs were therefore
reported as ATCOs on other duties to
reflect the time spent on these special
projects.

4 Sakaeronavigatsia is excluded from the top chart of Figure 2.4 since this ANSP was included from the first

time in the ACE benchmarking in 2015.

Technical note on ANSPs productivity, ATFM delays and ATCOs working hours 8



Itis also apparent from Figure 2.4 and in particular from the increase in ab-initio trainees (+239 FTEs)
that, overall, ANSPs are implementing recruitment programmes in order to compensate for ATCOs
outflow linked to retirement while preparing for the provision of capacity in future years.

The concept of ATCO in OPS was developed for the purposes of the ACE benchmarking analysis to
allow for a more accurate measurement of ATCO-hour productivity. In fact, not all the ATCOs
employed by an ANSP are directly engaged in the provision of ATC services. Some, despite holding
a valid ATC license, might be engaged in other activities, for example participating in special projects
or working in a full-time management position. Therefore, it is important when measuring ATCO-
hour productivity to distinguish between ATCOs in OPS and ATCOs on other duties.

According to the SEID requirements, ANSPs shall report ATCOs who are participating in an activity
outside OPS such as special projects, teaching at a training academy, providing instruction in a
simulator or working in a full time management position as ATCOs on other duties. Generally, as
part of the ACE data collection process, ANSPs rely on the FTE methodology in order to make the
distinction between operational and non-operational duties and to allocate ATCOs in the relevant
staff category. For example, an ATCO spending 50% of his working time not on operational duties
will be considered 0.5 FTE ATCO in OPS and 0.5 FTE ATCO on other duties.

Figure 2.5 below shows the breakdown of the number of ATCOs into ATCOs in OPS (dark blue portion
of the bar) and ATCOs on other duties (light blue portion) for each ANSP in 2018.

3500
W ATCOs in OPS ATCOs on other duties
3000 £%
2 500
2000 17% 6%

1500
1000
500
0
won
o o
Z 6
4
o]

% 10%

ATCOs (FTESs)

5% 21% 20% 79
15% 199 o o
I 18% 6% 11% 8% 40, 8% 269, 13% 15% 79
L Q
el <
3 S
2 =
»

a
3

6 10% 17% 3%

% 23% 10% 23% 24% 16% 5% -

.= - - -
%)
Q

=

rol

©

rol

EnAv I

« o
2

Q S
3 2
> ES

DSNA

M-NAV
EANS
maTs | -

DHMI I
UksaTsE I
pANsA I
ROMATSA [N
Lrv
HeAA
5
LvNL Il X
ps B §
Sla l QA
|
|

< 5 < ]
E £ E <
< 5 < s
> 3§ 3 <
l/)om =z
5
2
3
<

S
5
c
o
o
o
=]
©
<
S

Albcontrol
ARMATS
MOLDATSA | 8

2
& £ 5 =9 £ 5 T
=
[
[%)
=z
<

DCAC Cyprus W &

NATS (Continental)
Avinor (Continental)
NAV Portugal (Continental) [l
HungaroCon
Sakaeronaviga
Slovenia Con
Oro Navigacij

Figure 2.5: Breakdown of ATCOs number at ANSP level, 2018

Figure 2.5 also shows the share of ATCOs on other duties as percentage of the total number of ATCOs
employed by ANSPs in 2018. This share amounts to some 11% at Pan-European system level. As it
can be observed from Figure 2.5, this share varies significantly across ANSPs: while in some cases it
can reach more than 20% of the total, for other ANSPs it represents less than 5% of the total ATCO
work force.

In most of the cases, these differences reflect specific circumstances such as the involvement of
ATCOs in the preparatory work preceding the implementation of a new ATM system, working on
special projects or teaching/coaching trainees in the academy. On the other hand, Figure 2.5
indicates that ARMATS and MATS do not report any ATCOs on other duties. For these ANSPs, this
might reflect specific internal practices, according to which the task usually performed by ATCOs on
other duties are actually carried out by other staff categories (e.g. OPS support staff or ATC
assistants).
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In addition, as part of the SEID requirements, ANSPs report information on ATCOs in OPS working
hours® which comprise contractual working hours, overtime hours and hours not on OPS duties. The
latter element reflects the fact that ATCOs working on operational duties do not necessarily spend
all their contractual working hours actively controlling aircraft. In fact, ATCOs are required to
undertake periodic refresher training in order to keep their licence valid, or they might be absent
due to sickness or other leave entitlements (e.g. paternity/maternity leave).

Figure 2.6 shows the breakdown of the number of ATCO-hours on duty into contractual working
hours, hours not on duty and overtime using the information reported by ANSPs in their ACE data
submission. For each ANSP, the first bar shows the average number of contractual working-hours
(blue portion) and the average overtime hours (purple portion) for ATCOs working in ACC, APP and
TWR operational units. The second bar presents the average hours not on duty in OPS (green
portion), which are deducted from the total working time to obtain the average hours on duty in
OPS (orange portion). The latter is the quantity used to compute the ANSPs ATCO-hour productivity
indicator.

Figure 2.6 shows that the number of average hours on duty per ATCO varies significantly: from a
maximum of 1 950 hours per ATCO for DCAC Cyprus to a minimum of 945 hours per ATCO for DFS,
a factor of more than 2 between these two ANSPs.

It is noteworthy that three out of the top-five ANSPs with the highest average hours on duty per
ATCO in OPS report substantial amounts of overtime hours (377 hours for MATS, 359 hours for NAV
Portugal and 283 hours per ATCO for DCAC Cyprus, see purple portion of the bar in Figure 2.6). It is
important to note that, while overtime might represent a useful instrument to provide enough
flexibility in the deployment of resources, not all the organisations can make use of it. In 2018, these
three ANSPs (i.e. MATS, NAV Portugal and DCAC Cyprus) accounted for a substantial share of all the
overtime hours recorded at Pan-European system level.

Another element which can explain the substantial difference observed in terms of average ATCO-
hours on duty is the magnitude of the hours not on duty in OPS (see dotted portion in Figure 2.6).
For DFS, hours not on duty represent more than 25% of the total working time, while for some ANSPs
it is lower than 5% (MATS, HCAA, HungaroControl and LFV).

The SEID document defines three main reasons for justifying the number of hours spent by an ATCO
not on duty:

9 Hours not on duty due to sickness leave, including also other specific entitlements;
1 Hours not on duty due to refresher training; and,
9 Hours not on duty due to other reasons, which may also include maternity/paternity leave.

The reporting of relatively high hours not on duty due to sickness leave might result from differences
in the contractual conditions and/or prevailing labour law amongst ANSPs. For example, a potential
driver for these differences might be the existence in some countries of provision relating to sick
leave to care for family members.

Similarly, the hours of refresher training, which an ATCO is mandated to undergo in order to retain
their licence, may vary significantly across different ANSPs, as a result of different legal requirements
or working practices.

> Note that for the purposes of the ACE benchmarking analysis, the actual number of hours spent by ATCOs in
OPS on duty includes mandatory breaks.
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Figure 2.6: Breakdown of ATCO-hours on duty at ANSP level, 2018
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Finally, the third item (i.e. hours not on duty due to other reasons) is usually considered as a residual
category, encompassing all the possible other causes. In principle, values reported in this category
should be marginal since, in line with the SEID specification, when an ATCO devotes significant time
to tasks other than controlling traffic, ANSPs should convert these hours into ATCOs on other duties
on the basis of the FTE methodology. However, local specificities may contribute to the reporting of
different ATCO hours not on duty for other reasons (e.g. the amount and duration of parental leave
to which an ATCO is entitled to). This is the case for some ANSPs, such as DFS or ENAV, which report
a significant amount of hour not on duty in OPS due to other reasons linked to paternity/maternity
or other parental leaves.

In general, such particularities may require ANSPs to make assumptions when reporting ATCO FTEs
and working hours data which might result in differences in reporting across ANSPs. These specific
situations are monitored by the PRU as part of the ACE data validation process. In most of the cases,
due to the flexibility of the ACE analytical framework, a slightly different reporting of ATCO in OPS
hours not on duty and ATCOs on other duties will not significantly impact the ATCO-hour
productivity indicator.

Another alternative is to use information collected from automated time recording mechanisms to
report the number of ATCO-hours in the ACE data submission. In this case, it will be important to
make sure that these recorded hours are in line with the SEID definitions.
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3 ANSPS PRODUCTIVITY IN 2018

There is a wide range of ATCO-hour productivity amongst ANSPs, from MUAC which shows the
highest level in 2018 (2.22) to UKSATSE (0.21). Figure 3.1 presents the level of ATCO-hour
productivity achieved by each ANSP in 2018 as well as their share of ATCO-hours on duty and
composite flight-hours in the Pan-European system.

As already indicated above, the analysis undertaken in this chapter is a purely factual analysis of the
ACE productivity indicator — measuring what the indicator is and not indicating what the indicator
should be. Clearly, a number of different (endogenous and exogenous) factors affect productivity
performance and a complete normative analysis of productivity (i.e. indicating what the indicator
should be) should take into account the impact of all these factors.

This chart is useful to interpret the differences in ATCO-hour productivity in the light of the relative
share of ATCO-hours on duty and composite flight-hours for each individual ANSP in the Pan-
European system. For example, an ANSP with a relatively higher share of composite flight-hours and
a relatively lower share of ATCO-hours on duty will tend to have a relatively higher ATCO-hour
productivity.

Figure 3.1 indicates that the relatively higher level of ATCO-hour productivity reported for MUAC
(2.22) and NAV Portugal (1.28) in 2018 is mainly due to the fact that these two ANSPs were in a
position to control higher amounts of traffic than other organisations with a similar share of ATCO-
hours on duty.

For the five largest ANSPs, the share of composite flight-hours ranges from 6.9% (ENAV) to 13.8%
(DSNA) of the total controlled at Pan-European system level. In 2018, the highest ATCO-hour
productivity levels were achieved by DFS (1.22) and NATS (1.14) and the lowest by ENAV (0.85) and
DSNA (0.82). Figure 3.1 indicates that although they show a relatively similar share of ATCO-hours
on duty (around 7.3%-7.6%), DFS and NATS handled comparatively more traffic than ENAV (9.7%
and 9.0% against 6.9% in terms of composite flight-hours), resulting in a higher ATCO-hour
productivity indicator for these ANSPs.

Figure 3.1 indicates that for some ANSPs, the share of composite flight-hours represents less than
0.5% of the Pan-European system. Low productivity in some of these ANSPs may be a consequence
of their small size, and the difficulty in adapting their available ATC capacity and existing
infrastructure to low traffic volumes.
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Figure 3.1: ATCO-hour productivity and ANSPs shares of ATCO-hours and composite flight-hours in

the Pan-European system, 2018

In order to provide additional insight into the impact of ATCO-hours on duty on the ATCO-hour
productivity indicator, the latter indicator is further decomposed in two sub-elements:

1

1

ATCO productivity, reflecting the ratio between composite flight hours and the number of
ATCOs in OPS (representing the average number of flight-hours controlled by an ATCO,
regardless the amount of time effectively spent on OPS duties); and,

the average ATCO in OPS hours on duty.

ANSPs with similar ATCO productivity may show different levels of ATCO-hour productivity
depending on whether their ATCOs spend more or less time on operational duties. In order to
capture these differences, Figure 3.2 classifies ANSPs across four different quadrants according to
the level of ATCO productivity and ATCO-hours on duty. The quadrants are established on the basis
of the Pan-European system average for these two metrics. For the sake of completeness, ANSPs
have been color-coded according to their ATCO-hour productivity values for 2018 (i.e. ANSPs
highlighted in green show an ATCO-hour productivity above the Pan-European system average
whereas for the ANSPs in red, ATCO-hour productivity is lower than the average).
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Figure 3.2: ATCO productivity and average ATCO-hours on duty, 2018

An ANSP may have a lower ATCO productivity, but if its ATCOs are spending less hours on duty
relative to other organisations (due to lower contractual working hours for instance) then it may
have a relatively higher ATCO-hour productivity. This is the case for ANSPs in the bottom-left
(Quadrant I1l) of Figure 3.2 such as PANSA, which ranks 25 in terms of ATCO productivity but shows
the 16" ATCO-hour productivity in 2018.

MUAC (Quadrant 1) combines relatively higher ATCO productivity with relatively lower ATCO-hours
on duty per ATCO, resulting in higher ATCO-hour productivity (see also Figure 3.1 above).

Some ANSPs, such as MATS, DCAC Cyprus and NAV Portugal (Quadrant Il), show relatively higher
ATCO productivity and higher ATCO-hours on duty per ATCO. It should be noted that for these three
ANSPs, the latter mainly reflects the reporting of significant amounts of overtime hours for ATCOs
in OPS.

Finally, ANSPs such as ARMATS, MOLDATSA and UKSATSE (Quadrant IV) show lower ATCO
productivity but relatively higher ATCO-hours on duty per ATCO, resulting in even lower ATCO-hour
productivity.

Labour laws can be very different across the countries in which these ANSPs operate. This leads to
unavoidable differences in terms of working arrangements and contractual working time. This is
why, for international benchmarking purposes, it is important to consider the time spent by ATCOs
in OPS on duty when measuring ANSPs productivity and not only the number of composite flight-
hours controlled per ATCO in OPS.

4 ANSPS ATCO-HOUR PRODUCTIVITY AND ATFM DELAYS IN 2018

In absence of exceptional events (i.e. severe weather, industrial actions, etc.), the level of ATFM
delay should mainly depend on the extent to which traffic demand is in line with the level of ATC
capacity deployed by an ANSP. On the other hand, delays can be generated as a result of adverse
weather conditions or technical issues (the impact of these events can be exacerbated in situations
of under-capacity). For this reason, in the analysis developed below, a distinction is made between
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the ATFM delays that were attributed to capacity or staffing issues and those associated to weather
or other causes.

In the medium-term, the level of capacity provided can be gradually increased through a variety of
measures. It is clear that some of the measures implemented by an ANSP to provide extra capacity
can have a negative impact on its ATCO-hour productivity performance. This is, for example, the
case of a sector split which will allow the ANSP to deploy required capacity in its airspace at the
expense of more ATCOs or ATCO-hours on duty required to man the additional sector(s). It is
therefore important to take into account the amount of ATFM delays generated when interpreting
ANSPs ATCO-hour productivity performance.

In this respect, it is also clear that while some delay causes® are directly related to the level of
capacity provided by the ANSP (i.e. ATC capacity and staffing), others might reflect the impact of
external factors, outside the direct control of the service provider (e.g. delays attributed to weather
issues). Figure 4.1 provides details on the distribution of delays by cause for the 14 ANSPs which
generated more than 1 minute of ATFM delays per composite flight-hour in 2018. For these ANSPs,
ATFM delays are mainly associated to en-route ANS. Exceptions comprise NAV Portugal, LVNL and
HCAA, which generated more airport ATFM delays.

The right-hand side of Figure 4.1, which presents the breakdown of en-route ATFM delays across
different causes, indicates that, for most of these ANSPs, en-route delays are mainly due to ATC
capacity/staffing issues (see blue bar). This is particularly the case for HCAA, for which capacity and
staffing issues represent 93% of the total en-route delays, as well as for DCAC Cyprus (80%) and ANS
CR (74%). On the other hand, for Austro Control (55%) and HungaroControl (51%) ATFM delays were
mostly attributed due to weather reasons in 2018.
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Figure 4.1: Causes of en-route and airport ATFM delays at ANSP level, 2018

The left-hand side of Figure 4.1 shows that the total airport ATFM delays recorded for most of these
ANSPs were mainly due to weather reasons (see orange portion of the bar). This reflects the impact
of the adverse weather conditions faced by these organisations during the year 2018.

On the other hand, for HCAA airport delays were mainly related to ATC capacity issues (81% of the
total airport delays), while for DCAC Cyprus, the main reason is associated with aerodrome capacity
issues (91%). In this respect, it should be noted that, differently from airport ATC capacity, ANSPs
have no jurisdiction over the ATFM regulations issued due to aerodrome capacity reasons. These
arise from airport constraints (such as compliance with environmental regulations or issues
associated with airport infrastructure) and are not under the direct control of ANSPs.

6 Note that based on existing practices, ATFM delays are attributed to the different causes by ANSPs’ staff
working on Flow Management Positions (FMPs).
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Figure 4.2 below shows the level of ATCO-hour productivity achieved in 2018 (left-hand side chart)
and the number of minutes of en-route and airport ATFM delays attributed to each ANSP (right-
hand side chart), broken down into delays due to airport ATC and en-route capacity/staffing reasons
(blue portion of the bar) and delays due to all other causes (purple portion of the bar). It should be
noted that, for the purposes of this analysis, in order to avoid a distortion due to differences in size

across ANSPs, minutes of ATFM delays are expressed per composite flight-hour.
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Figure 4.2 shows that six ANSPs
(MUAC, DFS, Austro Control, LVNL,
DCAC Cyprus and DSNA) generated
more than 2 minutes of ATFM delays
per composite flight-hour in 2018. It is
noteworthy that two of these
organisations (MUAC and DFS) are
amongst the top-three performer in
terms of ATCO-hour productivity in
2018.

For four of these ANSPs, the minutes
of delay generated due to capacity
and staffing reasons reflect more than
50% of total ATFM delays in 2018
(DCAC Cyprus, DFS, DSNA and MUAC).

The top-five ANSPs in terms of ATCO-
hour productivity in 2018 generated
nearly 40% of the Pan-European
system ATFM delays.

Figure 3.1 above indicates that the
high level of ATCO-hour productivity
recorded for some of these ANSPs
(notably MUAC and DFS) is explained
by the fact that they recorded a
comparatively lower level of ATCO-
hours on duty than other
organisations with similar traffic
volumes.

Figure 4.2: ATCO-hour productivity and ATFM delays per
composite flight-hour, 2018

These ANSPs which operate in busy core areas of the Pan-European airspace might, for different
reasons, have had difficulties to deploy required capacity levels in specific portions of airspace
and/or time periods leading to a situation characterised by significant ATFM delays.

Similar considerations could be drawn also for ANSPs such ANS CR and HCAA, for which higher-than-
average ATCO-hour productivity was accompanied by a significant amount of ATFM delay due to
ATC capacity and/or staffing reasons.

It is important to note that in order to tackle the traffic growth and the forecasted delays for summer
2018, the “4ACC initiative” was created by the Network Manager, together with London, Reims,
Maastricht and Karlsruhe ACCs. The aim of the joint initiative was to optimise the en-route flows
through the centres’ airspace as a single entity, to increase overall capacity and throughput.

This initiative also involved adjacent ACCs which were required to accept extra traffic. The measures
that were implemented as part of this initiative included re-routing of traffic flows and level capping
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on certain flights. It is clear that these measures had an impact on the volume of traffic controlled
and ATFM delays generated by these organisations.

Figure 4.2 also shows that some ANSPs were able to combine relatively high ATCO-hour productivity
levels with relatively low ATFM delays. This is the case for ANSPs such as IAA (1.09), MATS (1.04) or
NAVIAIR (1.04), which generated less than 0.1 minute of ATFM delays per composite flight-hour in
2018.

For the five largest ANSPs, the level of ATFM delays per composite flight-hours recorded in 2018
ranged from 0.12 minutes for ENAV to 2.67 for DFS.

9 For DFS, en-route weather, ATC capacity (including delays due to military activities) and
staffing issues in Karlsruhe UAC were the main elements underlying the ATFM delays in 2018
(2.67 minutes per composite flight-hour);

9 For DSNA, Marseille, Reims and Brest were the ACCs which contributed the most to the delays
generated in 2018 (2.11 minutes per composite flight-hour);

1 For ENAIRE, the ATFM delays recorded in 2018 (1.12 minutes per composite flight-hour)
mainly reflect the combination of adverse weather (for Barcelona, Madrid and Palma) as well
as ATC capacity issues for Barcelona ACC and APP operational units;

9 For NATS, adverse airport weather and, to a lesser extent, en-route capacity and staffing
issues were the main causes of delays in 2018 (0.73 minutes per composite flight-hour).

9 All else equal, ENAV recorded comparatively less ATFM delays (0.12 minutes per composite
flight-hour) than the other large ANSPs. These delays were mainly related to exceptional
events and airport weather.

It should be kept in mind that there are a variety of elements (related for instance to traffic
complexity or variability, disruptions such as industrial actions and/or internal operational practices)
which might influence the relation between productivity and quality of the service provided. For this
reason, ANSPs operating in relatively similar economic and operational conditions can show
different levels of ATCO-hour productivity and ATFM delays.

Finally, Figure 4.2 indicates that many ANSPs with relatively lower ATCO-hour productivity level
generated no or few ATFM delays in 2018. These ANSPs are usually characterised by a small size and
low traffic volumes compared to other organisations. An exception is M-NAV, which generated 0.87
minutes of ATFM delays per composite flight-hour, mainly as a result of capacity and staffing issues.
However, this result should be seen in the light of the significant traffic increase recorded for this
organisation between 2016 and 2018 (+14.5% p.a. on average during this period).
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5 CHANGES IN ANSPS PRODUCTIVITY AND ATFM DELAYS (2004-2018 AND
2013-2018)

Figure 5.1 below provides a long-term trend analysis (2004-2018) showing the changes in
productivity, traffic and ATCOs-hours on duty over a 14 years period. It should be noted that the
analysis presented in Figure 5.1 is based on a consistent sample of 34 ANSPs which provided ACE
data since 2004, which excludes ARMATS, PANSA, Sakaeronavigatsia and SMATSA.

ATCO-hour productivity: +2.1% p.a.

2004 - 2008 CAGRs: 2008 - 2013 CAGRs: 2013 - 2018 CAGRs:

ATCO-hour productivity: +3.0% ATCO-hour productivity: +0.8% ATCO-hour productivity: +2.8%
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Figure 5.1: Long-term trends in productivity, traffic, ATCOs in OPS and hours on duty

Figure 5.1 shows that the total number of ATCO-hours recorded by those 34 ANSPs in 2018, is slightly
lower than the amount recorded in 2004 (-0.1% p.a.) in a context of overall steady traffic growth
(+2.0% p.a.). This resulted in an increase of ATCO-hour productivity at Pan-European level (+2.1%
p.a. on average) during this period. In other words, the productivity performance improvement
observed over the last 15 years at Pan-European system level mainly reflects the fact that traffic
growth was absorbed with practically the same number of ATCO-hours on duty.

In order to better analyse the changes in ATCO-hour productivity and its drivers, Figure 5.1 breaks
down this long-term trend in three different periods. Between 2004 and 2008, the number of
composite flight-hours rose faster (+3.8% p.a.) than ATCO-hours on duty (+0.8% p.a.), leading to a
+3.0% increase in ATCO-hour productivity over this period.

In 2009, following the economic recession, traffic fell by -6.8% while, ATCO-hours on duty slightly
declined (-0.4%). As a result, ATCO-hour productivity substantially fell (-6.4%). These substantial
changes affected the trends over the 2008-2013 period which is characterised by an overall
reduction in traffic (-0.7% p.a.). In the meantime, ATCO-hours on duty fell by -1.5% p.a. and as a
result, ATCO-hour productivity rose by +0.8% p.a. over this period. This mainly reflects the impact
of the measures implemented by a majority of ANSPs in the wake of the sharp traffic decrease in
2009 in order to review their operational arrangements and improve their productivity performance
in a context of lower traffic growth. In particular, the significant ATCO-hour reduction observed at
Pan-European system level in 2010 (-4.5%) partly reflects the structural changes carried out by
ENAIRE following the implementation of Law 09/2010, including a substantial reduction in the
number of overtime hours logged by ATCOs in OPS.
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Between 2013 and 2018, traffic grew much faster (+3.3% p.a.) than ATCO-hours on duty (+0.4% p.a.)
and as a result, ATCO-hour productivity rose (+2.8% p.a.). Figure 5.2 shows that over this period,
ATCO-hour productivity rose for 34 out of 37 ANSPs’. For most of these ANSPs, the ATCO-hour
productivity improvement was achieved in the context of relatively high traffic growth.
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Figure 5.2: Annual changes in productivity, traffic and ATCO-hours on duty at ANSP level, 2013-2018

Figure 5.2 also indicates that ATCO-hour productivity reduced for three ANSPs (Avinor, MOLDATSA
and UKSATSE) and that these are the only ANSPs which recorded a drop in traffic over the period.

UKSATSE managed to significantly reduce the number of ATCO hours on duty (-2.9% p.a.) between
2013 and 2018, but due to the magnitude of the traffic reduction (-12.7% p.a.), this was not sufficient
to avoid a decrease in ATCO-hour productivity (-10.1% p.a.). The substantial traffic reductions
experienced by UKSATSE in the previous years are associated with changes in traffic flows resulting
from the establishment of restricted/prohibited areas in the airspace controlled by this ANSP.

Figure 5.3 below breaks down ANSPs ATCO-hours on duty into two components: the number of
ATCOs in OPS and the number of average hours on duty per ATCO in OPS. The upper part of the
chart presents the evolution of these items at Pan-European system level, while the bottom charts
summarise the changes for individual ANSPs between 2013 and 2018.

7 Sakaeronavigatsia is excluded from the medium-term analysis carried out in this Section since this ANSP was
included from the first time in the ACE benchmarking in 2015.
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Figure 5.3: Trends in ATCOs in OPS and average hours

on duty, 2013-2018

On the other hand, substantial reductions in ATCOs in OPS over the 2013-2018 period were observed
for ENAIRE (-2.3% p.a. or -200 FTEs), NATS (-2.3% p.a. or -159 FTEs) and UKSATSE (-4.6% p.a. or -207
FTEs). Each of these ANSPs recorded higher levels of average ATCO-hours on duty in 2018 compared
to 2013, indicating that the lower ATCOs in OPS numbers were somehow compensated by an
increase in hours on duty.
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Figure 5.4: Long-term trends in traffic, ATM/CNS provision
costs and ATFM delays
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Figure 5.5 indicates that for 30 ANSPs,
the increase in ATCO-hour productivity
was accompanied by higher ATFM
delays.

Organisations such as ANS CR, HCAA,
HungaroControl and NAV Portugal
experienced substantial productivity
gains (more than +4.0% p.a.), which
were nevertheless accompanied by a
significant increase in ATFM delays,
especially in 2018. For all these
organisations, with the exception of
NAV Portugal, higher ATFM delays
associated to capacity and staffing
reasons contributed to the overall
delays increase observed between 2013
and 2018. It is noteworthy that for most
of these ANSPs, ATFM delays were not
a significant issue in 2013.

Similarly, Austro Control, DFS, DSNA,
LVNL and MUAC, whose ATCO-hour
productivity also rose between 2013
and 2018, significantly contributed to
the increase in ATFM delays observed

for the Pan-European system since
these organisations recorded more
than 2 minutes of ATFM delays per
composite flight-hour in 2018.

B ATFM delays per CFH 2018 (capacity & staffing)
W ATFM delays per CFH 2018 (other reasons)
= ATFM delays per CFH 2013

m Annual changes in ATCO-hour productivity (2013-18)

Figure 5.5: Annual changes in ATCO-hour productivity
and ATFM delays, 2013-2018

DCAC Cyprus and PANSA are the only two ANSPs which managed to combine increase in ATCO-hour
productivity with reduction in ATFM delays. It should however be noted that despite these
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reductions, DCAC Cyprus ranks 2" in terms of total ATFM delays minutes generated per composite
flight-hour in 2018.

Figure 5.6 below presents the changes in ATFM delays per composite flight-hour between 2013 and
2018, broken down into delay causes as recorded in the Network Manager database. This
information is provided for the 14 ANSPs that generated more than 1 minute of ATFM delays per
composite flight-hour in 2018:

ANS CR and HungaroControl did not record significant ATFM delays over the 2013-2017
period. The ATFM delays generated in 2018 by these two ANSPs were affected by en-route
capacity and staffing issues (see blue portion of the bar). Both organisations experienced a
significant increase in traffic between 2013 and 2018 (+4.6% p.a. and +8.1% p.a. for ANS CR
and HungaroControl, respectively). It should also be noted that for Budapest ACC, a significant
share of ATFM delays was attributed to en-route weather in 2018. In case of ANS CR the most
important driver was the significant increase of traffic complexity in its FIR due to lack of
capacity for some ANSPs and the NM initiatives to optimise the en-route flows focusing on
the increase of the system overall capacity and throughput.

9 For Austro Control and Croatia Control, the higher ATFM delays recorded for the year 2018
were associated to en-route ATC capacity and staffing issues as well as weather-related
causes. It is noteworthy that the number of composite flight-hours substantially rose for these
two organisations in recent years (+6.5% p.a. and +8.6% p.a. for Austro Control and Croatia
Control over the 2016-2018 period).

9 For MUAC, nearly 60% of the total ATFM delay generated in 2018 was the result of capacity
and staffing issues (including delays due to military activities). Additionally, adverse en-route
weather also significantly contributed to the delays generated by MUAC in 2018.

1 For HCAA, LVNL, NAV Portugal, skeyes and Skyguide, airport ATFM delays represent a
significant share of the delays generated over the 2013-2018 period. For Skyguide, skeyes and
LVNL the airport ATFM delays generated in 2018 are mainly associated with weather issues.
On the other hand, for HCAA and NAV Portugal they mainly reflect airport ATC capacity and
aerodrome capacity issues, respectively. It is also noteworthy that a significant part of the
total ATFM delays generated in 2018 by HCAA, skeyes and Skyguide are associated to en-route
ATC capacity and staffing issues.

9 ATFM delays are a recurrent issue for DCAC Cyprus. Indeed, at the exception of 2016, ATFM
delays per composite flight-hour have been consistently above 2 minutes between 2013 and
2018. Figure 5.6 shows that, over this period, DCAC Cyprus ATFM delays were mainly
associated to en-route ATC capacity and staffing issues (including delays linked to military
activites). This should also be seen in the light of the substantial traffic increase experienced
by DCAC Cyprus over the 2013-2018 period (+6.9% p.a.).

Details on the main causes of ATFM delays for DFS, DSNA and ENAIRE are provided in Section 4 of
this report.

More details on the changes in ATFM delays for individual ANSPs are provided in Part Il of the ACE
2018 benchmarking report and delay causes are further analysed in the PRR reports as well as in the
Network Operations Reports. Additional information on ATFM delays can also be found on the
Performance Review Unit data portal (http://ansperformance.eu/).
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6 CONCLUDING REMARKS

Improvements in ATCO-hour productivity can result from more effective OPS room
management and by making a better use of existing resources, for example through the
adaptation of rosters and shift times, effective management of overtime, and through the
adaptation of sector opening times to traffic demand patterns. Similarly, advanced ATM system
functionalities and procedures could be drivers for productivity improvements.

On the other hand, it is clear that some of the measures implemented by an ANSP to provide
extra capacity can have a negative impact on its ATCO-hour productivity performance and vice-
versa, highlighting the prevailing trade-offs between ATCO-hour productivity performance and
the generation of ATFM delays. This is, for example, the case of a sector split which will allow
the ANSP to deploy additional capacity in its airspace at the expense of more ATCOs or ATCO-
hours on duty required to man the additional sector(s).

The analysis carried out in this technical note shows that for 30 ANSPs, the increase in ATCO-
hour productivity observed over the 2013-2018 period was accompanied by higher ATFM
delays. For this reason, it is important not to look at ANSPs ATCO-hour productivity in isolation
but to also consider the quality of service provided by these organisations in terms of ATFM
delays and in particular those relating to staffing and capacity issues when interpreting changes
in ANSPs performance.
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7 GLOSSARY

ACE Air Traffic Management Cost-Effectiveness
Albcontrol National Air Traffic Agency, Albania

ANS Air Navigation Services

ANS CR Air Navigation Services of the Czech Republic
ANSP Air Navigation Service Provider

ARMATS Armenian Air Traffic Services

ATC Air Traffic Control

ATCO Air Traffic Control Officer

ATFM Air Traffic Flow Management

ATM Air Traffic Management

Austro Control

Austro Control Osterreichische Gesellschaft fir Zivilluftfahrt mbH, Austria

Avinor Avinor Flysikring AS, Norway

BULATSA Bulgarian Air Traffic Services Authority

CNS Communications, Navigation and Surveillance

Croatia Control Hrvatska kontrola zra¢ne plovidbe d.o.0., Croatian Air Navigation Services
DCAC Cyprus Department of Civil Aviation of Cyprus

DFS Deutsche Flugsicherung GmbH, Germany

DHMI Devlet Hava Meydanlari isletmesi, Turkey

DSNA Direction des services de la navigation aérienne, France
EANS Estonian Air Navigation Services

ENAIRE Air Navigation Service Provider of Spain

ENAV Italian Air Navigation Service Provider, Italy

FTE Full-Time Equivalent

HCAA Hellenic Civil Aviation Authority, Greece

HungaroControl Hungarian Air Navigation Services, Hungary

IAA Irish Aviation Authority, Ireland

IFR Instrument Flight Rules

LFV Luftfartsverket, Sweden

LGS Latvijas Gaisa Satiksme, Latvia

LPS Letové Prevadzkové Sluzby Slovenskej Republiky, Statny Podnik, Slovak Republik
LVNL Luchtverkeersleiding Nederland, Netherlands

MATS Malta Air Traffic Services Ltd

M-NAV Air Navigation Services Provider of the Republic of North Macedonia
MOLDATSA Moldavian Air Traffic Services Authority

MUAC Maastricht Upper Area Control Centre

NATS National Air Traffic Services, United Kingdom

NAV Portugal Navegacdo Aérea de Portugal — NAV Portugal, EPE
NAVIAIR Air Navigation Services — Flyvesikringstjenesten, Denmark
NM EUROCONTROL Network Manager

OPS Operations

Oro Navigacija State Enterprise Oro Navigacija, Lithuania

PANSA Polish Air Navigation Services Agency

PRC Performance Review Commission

PRR Performance Review Report
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PRU

Performance Review Unit

ROMATSA

Romanian Air Traffic Services Administration

Sakaeronavigatsia

SAKAERONAVIGATSIA Ltd., Georgia

SEID

Specification for Economic Information Disclosure

skeyes

skeyes (previously Belgocontrol), Belgium

Skyguide

Skyguide, Switzerland

Slovenia Control

SLOVENIA CONTROL Ltd, Slovenia

SMATSA

Serbia and Montenegro Air Traffic Services Agency

UKSATSE

Ukrainian State Air Traffic Service Enterprise
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