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Background 

This report has been produced by the Performance Review Commission (PRC). The PRC was 
established by the Permanent Commission of EUROCONTROL in accordance with the ECAC 
Institutional Strategy 1997. One objective of this strategy is “to introduce a strong, transparent and 
independent performance review and target setting system to facilitate more effective management 
of the European ATM system, encourage mutual accountability for system performance…” 

All PRC publications are available from the website: http://www.eurocontrol.int/prc 

 

Notice 

The PRC has made every effort to ensure that the information and analysis contained in this 
document are as accurate and complete as possible. Only information from quoted sources has been 
used and information relating to named parties has been checked with the parties concerned. Despite 
these precautions, should you find any errors or inconsistencies we would be grateful if you could 
please bring them to the PRU’s attention. 

The PRU’s e-mail address is PRU@eurocontrol.int 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

EUROCONTROL

 

COPYRIGHT NOTICE AND DISCLAIMER 
© European Organisation for the Safety of Air Navigation (EUROCONTROL) 
 
This document is published by the Performance Review Commission in the interest of the 
exchange of information. 
 
It may be copied in whole or in part providing that the copyright notice and disclaimer are 
included. The information contained in this document may not be modified without prior written 
permission from the Performance Review Commission.  
 
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. 
 
Printed by EUROCONTROL, 96, rue de la Fusée, B-1130 Brussels, Belgium. The PRC’s website 
address is http://www.eurocontrol.int/prc. The PRU’s e-mail address is pru@eurocontrol.int. 

 
  



 

 

DOCUMENT IDENTIFICATION SHEET 

 

DOCUMENT DESCRIPTION 

Document Title 

U.S. - Europe continental comparison of  
ANS cost-efficiency trends (2002-2011) 

PROGRAMME REFERENCE INDEX EDITION: EDITION DATE:  

U.S. – Europe comparisons Final report Nov. 2013 

SUMMARY 

This report of the Performance Review Commission compares trends in Air Navigation Services 
(ANS) provision costs in Europe and the United States of America (US) between 2002 and 2011. 

Keywords 

EUROCONTROL Performance Review Commission - U.S. /Europe Comparison  - Cost-efficiency 
benchmarking  – ATM/CNS provision costs - ATCO productivity - ATCO employment costs  

 
CONTACT : 

Performance Review Unit, EUROCONTROL, 96 Rue de la Fusée, 
B-1130 Brussels, Belgium. Tel: +32 2 729 3956, E-Mail: pru@eurocontrol.int 
http://www.eurocontrol.int/prc 

 

DOCUMENT STATUS AND TYPE 

STATUS DISTRIBUTION 
Draft � General Public � 
Proposed Issue � EUROCONTROL Organisation � 
Released Issue � Restricted � 

 

INTERNAL REFERENCE NAME: U.S. - Europe continental comparison of  
ANS cost-efficiency trends (2002-2011) 
 

  



 

 

TABLE OF CONTENTS 

1 INTRODUCTION ..................................................................................................................... 1 

1.2 DATA SOURCES &  METHODOLOGY....................................................................................... 2 

1.3 CONTEXT ............................................................................................................................. 4 
1.4 CONTINENTAL COST-EFFICIENCY BENCHMARKING WITH THE US ........................................ 5 

1.5 BENCHMARKING ANALYSIS FRAMEWORK ............................................................................ 7 

2 US-EUROPE COMPARISON OF ANS COST-EFFICIENCY TRENDS ........................... 8 

2.2 UNIT ATM/CNS PROVISION COSTS ..................................................................................... 8 

2.3 SUPPORT COSTS ................................................................................................................. 10 
2.4 ATCO PRODUCTIVITY AND EMPLOYMENT COSTS .............................................................. 13 

3 SUMMARY OF THE MAIN RESULTS AND CONCLUSIONS ....... ................................ 17 

ANNEX I – SUMMARY OF KEY DATA ...................................................................................... 19 

GLOSSARY ...................................................................................................................................... 20 

 

LIST OF FIGURES 

FIGURE 1-1: TIME SERIES OF THE €/US$ EXCHANGE RATE (2002-2011) ................................................ 3 

FIGURE 1-2: COST-EFFECTIVENESS ANALYTICAL FRAMEWORK .......................................................... 7 
FIGURE 2-1: TRENDS IN TOTAL ATM/CNS PROVISION COSTS (2002-2011) .................................... 8 

FIGURE 2-2: TREND IN FLIGHT-HOURS (2002-2011) .......................................................................... 9 
FIGURE 2-3: TRENDS IN UNIT ATM/CNS PROVISION COSTS (2002-2011) ..................................... 10 

FIGURE 2-4: TRENDS IN TOTAL SUPPORT COSTS (2004-2011) ....................................................... 11 

FIGURE 2-5: TRENDS IN UNIT SUPPORT COSTS (2003-2011) .......................................................... 11 
FIGURE 2-6: TRENDS IN UNIT DEPRECIATION COSTS (2002-2011) .................................................. 12 

FIGURE 2-7: TRENDS IN ATCO-HOUR PRODUCTIVITY (2002-2011) ................................................ 14 

FIGURE 2-8: EMPLOYMENT COSTS PER ATCO IN OPS (2003-2011) ............................................. 15 

FIGURE 2-9: ATCO EMPLOYMENT COSTS PER ATCO-HOUR (2003-2011) .................................... 16 

FIGURE 2-10: ATCO EMPLOYMENT COSTS PER FLIGHT-HOUR (2003-2011) .................................. 16 

FIGURE 3-1: SUMMARY OF THE MAIN RESULTS (2011) ..................................................................... 17 

 

LIST OF TABLES 

TABLE 1-1: EUROPEAN AND US OPERATIONAL STRUCTURES AND TRAFFIC (2011) .......................... 4 
TABLE 1-2: SUMMARY OF INCLUDED AND EXCLUDED COSTS .............................................................. 6 

TABLE 1-3: HEADLINE COST COMPARISON BETWEEN THE US AND EUROPE (€2011) ....................... 6 



 

US-Europe continental comparison of ANS cost-efficiency trends (2002-2011) Page 1 

 

1 Introduction 

1.1.1 This paper compares Air Navigation Services (ANS) provision costs in Europe and 
the United States of America (US). 

1.1.2 The US Air Traffic Organization (ATO) was created as the operations arm of the 
Federal Aviation Administration (FAA) to apply business-like practices to the 
delivery of air traffic services. As a governmental performance-based organization, 
ATO’s objectives are to increase efficiency, take better advantage of new 
technologies, accelerate modernisation efforts, and respond more effectively to the 
needs of the travelling public, while enhancing the safety, security, and efficiency 
of the US air transportation system [Ref.  i].  

1.1.3 The EUROCONTROL Performance Review Commission (PRC) considers that, at 
this stage, the US ATO is a realistic comparator for the European ANS system, due 
to its similar size and high traffic density and would like to thank the FAA for the 
provision of data and their support in producing this cost-efficiency comparison.  

1.1.4 However, the PRC recognises that even though many similarities exist between the 
US ATO and the European ANS systems, there are different legal/regulatory, 
economic, social, cultural and operational environments which affect observed 
differences in performance. Some of these differences have been extensively 
documented in the PRC report in 2003 [Ref. ii] and the more recent ATO/PRC 
comparison of operational performance in 2013[Ref. iii]. 

1.1.5 The PRC recognises that it is not easy to make direct comparisons of safety 
performance between Europe and the US, due to differences in approaches to safety 
performance measurement, and due to unavailability of comparable safety-related 
metrics for the European ANS system. However, aviation safety is a key priority on 
both sides of the Atlantic and there is no evidence from available data to show any 
difference in ATM safety performance between the US and Europe. 

1.1.6 The analysis presented in this paper focuses on the costs of ATM/CNS provision 
and not the revenue or funding of these services. There is a fundamental difference 
in how ATM/CNS provision is funded across the two sides of the Atlantic.  
European Air Navigation Service Providers (ANSPs) are primarily funded by 
specific route and terminal ANS charges paid by the users of the airspace. In 
contrast, the FAA is partially funded by the trust fund and partially funded by 
Congressional appropriations. 

1.1.7 The FAA has on two occasions (1997 and 2000) attempted to introduce overflight 
fees payable by airlines and directly related to the costs of the ATC services 
provided. On both occasions, the fees were successfully challenged in court by the 
airlines. The signing of the Vision 100 – Century of Aviation Reauthorization Act 
in December 2003 permits the FAA to charge overflight fees once more. The 
amounts collected [Ref. iv] (some US$ 57.6M in 2011) remain marginal compared 
to the overall ATO continental costs. 
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1.2 Data sources & methodology 

1.2.1 The data compared in this paper reflect employees, costs and flight activity for the 
calendar years 2002- 2011. Specifically: 

• for the European States, costs and operational data submitted by ANSPs to the 
PRU in July 2012 for the ATM cost-effectiveness (ACE) 2011 benchmarking 
exercise [Ref. v, Ref. vi]; 

• for the US, costs and operational data provided by the FAA ATO  is consistent 
with the submission to the CANSO1 Global Benchmarking Report.   

1.2.2 Data for the US is provided in line with the CANSO submission, which has 
underlying definitions of cost items and output metrics that are in line and 
consistent with those used in the context of the ACE benchmarking programme in 
Europe. For CANSO, FAA reports employees, costs and flight activity as either 
Continental or Oceanic. The “Continental” definition is comparable to the US 
CONUS2 definition; however, it includes additional activity for Alaska, San Juan, 
and Guam.  

1.2.3 The analysis in this paper focuses on Continental costs and activities. The analysis 
is undertaken on a gate-to-gate ANS basis. Separate analysis of en-route and 
terminal ANS costs would be meaningless as cost allocation practices are not 
directly comparable in the US and in Europe. 

1.2.4 The analysis divides ATM/CNS provision costs into two broad categories:  

1) ATCO employment costs; and, 

2) Other support costs.  

1.2.5 To determine cost-efficiency measures, these costs are divided by flight-hours as 
the common output unit of ATM activity.  This framework is consistent with ANSP 
reporting in the publicly available ACE and CANSO Benchmarking reports. The 
analytical framework is presented in more detail in Figure 1-2 on page 7. 

1.2.6 For this paper, US air traffic controllers (ATCOs) are grouped into three main 
categories:  

1) full time ATCO3 (includes Operation Supervisors and Certified Professional 
Controllers);  

2) developmental controllers and controllers in training; and,  
3) contract tower controllers.  

1.2.7 For CANSO and this paper, only full time ATCOs were considered in the specific 
ATCO employment costs. Employment costs for developmental controllers, 
controllers in training and contract tower controller were included in support costs. 
This distinction is made to facilitate international comparisons and differs from 

                                                      
1  The Civil Air Navigation Services Organization. 
2  The 48 contiguous States located on the North American continent south of the border with 

Canada. 
3  This is consistent with the reporting of “ATCOs in OPS” (and associated employment costs) in 

Europe as part of the ACE benchmarking programme. 
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total controller counts reported in the FAA controller workforce plan [Ref. vii] 
which include developmental controllers and controllers in training as part of the 
total count. 

1.2.8 The comparison covers the period 2002-2011. For the purpose of this analysis 
“Europe” corresponds to 37 ANSPs which are covered by the ACE benchmarking 
analysis, while the “SES States” refer to a subset corresponding to the 29 ANSPs of 
the EU27+2 States which are subject to the Single European Sky (SES) 
performance scheme Regulation [Ref. viii] (28 national ANSPs plus Maastricht 
Upper Area Control Centre (UAC). 

1.2.9 To enable cost comparisons 
between the US and Europe, 
there is a need to convert the 
costs into a common currency.  

1.2.10 Figure 1-1 shows the 
considerable fluctuations in the 
spot €/US$ exchange rates 
between 2002 and 2011, with an 
average over the period of 1.28. 

1.2.11 Hence, the direct application of 
yearly exchange rates introduces 
a bias for time series analysis 
and does not take differences in 
price levels between the 
countries into account. 

1.2.12 In order to eliminate those 
effects, comparisons are often 
done by means of an artificial 
currency Purchasing Power 
Standards – PPS (see grey box).   

1.2.13 Incidentally, in the case of the 
Euro vs. the US dollar, the 
average 2002-2011 exchange 
rate (US$1.28: €1) is close to 
the 2011 US PPS conversion 
rate of 1.3 against the EU27 
average.  

Figure 1-1: Time series of the €/US$ 
exchange rate (2002-2011) 

 Purchasing Power Standards (PPS) 

In order to compare costs expressed in different 
currencies, one could simply convert all figures into Euro 
at a given exchange rate of the currency to the Euro.  

Although all costs are now formally expressed in the same 
currency, a simple conversion would not consider 
differences in price levels between countries. In order to 
avoid such a bias it is best practice to convert the figures 
into a common, artificial currency (PPS) and a common 
price level, using the Purchasing Power Parities (PPPs). 

PPPs are indicators of price level differences across 
countries. They indicate how many currency units a given 
quantity (goods, services) will cost in different countries. 
PPPs can thus be used as currency conversion rates to 
convert expenditures expressed in national currencies into 
a common currency, eliminating differences in price 
levels across countries. This common currency is referred 
to as the Purchasing Power Standard (PPS). 

1.2.14 In order to be able to present the comparison in this paper in Euro instead of an 
artificial currency (PPS) while eliminating effects from exchange rates fluctuations, 
the 2002-2011 average exchange rate of US$1.28: €1 was consistently applied for 
the entire period. All cost figures in this paper are expressed in 2011 terms, i.e. the 
nominal price series were deflated using the Consumer Price Index (CPI) deflator. 
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The underlying data - including the cost comparison expressed in PPS - can be 
found in Annex I.  

1.2.15 Finally, some additional adjustments to the data were required in order to make the 
US and European figures more comparable (details are provided in §1.4.2-1.4.7 
below). 

1.3 Context 

1.3.1 The objective of this analysis is to update previous analysis with the latest available 
data (that is adding 2010 and 2011 actual data) and identify if the cost-efficiency 
performance gap has reduced over this period, and if so, identify what are the 
underlying drivers of these changes. 

1.3.2 It has previously been identified that the lower unit costs of ATM/CNS provision in 
the US are partly attributable to much higher ATCO productivity in the US, and 
less fragmentation of ATM/CNS provision (see in particular the PRC report in 
2003 [Ref. ii] and the more recent Performance Review Body (PRB) report [Ref. 
ix] published in 2010).  

1.3.3 The US and Europe have different operational structures for the provision of gate-
to-gate ATM/CNS as summarised in Table 1-1 below. 

 

Table 1-1: European and US operational structures a nd traffic (2011) 

1.3.4 Europe comprises 37 ANSPs (29 for the SES area) and 63 Area Control Centres 
(ACC).  In contrast, the US has one ANSP and 21 Air Route Traffic Control 
Centers (ARTCC). The US has 162 Terminal Radar Approach Control Facilities 
(TRACONs) and Combined Facilities servicing a number of airports each, 
compared to Europe’s 260 Approach control units (APPs). Some TRACONs are so 
large in terms of size of airspace and service provided that they could be 
assimilated to some of the lower airspace European ACCs.   

Geographic Area (million km
2
) 10.4 11.5 9.4

Number of civil  en-route ANS Providers 1 37 29

Number of Air Traffic Controllers (ATCOs in OPS) 13 300 17 200 14 600

Total staff 35 500 58 000 43 700

Flight-hours controlled (million) 23.7 14.5 12.7

Control led flights (IFR) (mil lion) 16.0 9.8 9.4

Relative density (flight-hours per km
2
) 2.3 1.3 1.4

Number of en route centres 21 63 50

Number of APP units (Europe) and terminal facilities (USA) 162 260 200

Number of airports with ATC services 511 433 339

ATM/CNS provision costs (in bill ion €2011 for Europe and 

bill ion US$2011 for the USA)
10.7 7.8 7.1

ATM/CNS provision costs (in bill ion €2011) 8.4 7.8 7.1

Source FAA/ATO

Calendar Year 2011
SES Area 

(EU27+2 States)
USA

Europe                

(37 ANSPs)

Eurocontrol
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1.3.5 There were 433 airports with ATC services in Europe (339 in the SES area) at the 
end of 2011 against 511 in the US, 263 serviced by ATO and 248 Federal 
Contracted Towers (FCTs)4. 

1.3.6 Overall, Table 1-1 shows that in terms of flight-hours Europe handles some 39% 
less traffic than the US, but Europe employs more ATCOs and significantly more 
total staff. 

1.3.7 One key point in making this comparison was to use the ATCOs in operation 
(ATCO in OPS) definition employed by ACE and CANSO. This definition does 
not include controllers designated as “on-the-job training” in Europe or as 
“developmental or Certified professional controllers in training (CPCITs) at the 
FAA. Using this definition, the US tends to operate with 23% less full time ATCOs 
than Europe in 2011.   

1.3.8 However, this percentage narrows to 10% less controllers in the US when FAA 
developmental controllers are considered. According to the FAA Controller 
workforce plan, a “developmental” controls live traffic with an ability to staff a 
limited subset of the positions at a facility. Although there are undoubtedly less 
total ATCOs in the US than in Europe,  more work is needed to compare European 
“on-the-job training” controllers with FAA developmentals and CPCITs in order to 
draw firmer conclusions on the staffing comparisons in both systems. 

1.4 Continental cost-efficiency benchmarking with the US 

1.4.1 To the greatest degree possible, efforts have been made to reach comparability by 
excluding "other" or "unique" costs. For example, the costs of meteorological 
services (MET), flight service stations (which provide traffic advisories services), 
airport management and related services have been removed to some degree. 
However, there are inherent differences in the cost structures of government entities 
and privately-operated entities, differences which are not easily quantified or 
removed. It should be noted that R&D expenditure that is funded by ATO is 
included, but if not paid by ATO then R&D expenditure are excluded. 

1.4.2 Since the cost of capital (interest on debt and remuneration of equity) is not 
included in the US data, it has been removed from the European figures. The cost 
of capital represents around 4-5% of the total European costs, so this would have 
only a relatively small impact on the comparison. 

1.4.3 Whereas regulatory costs were not included in the European data (e.g. costs of 
National Supervisory Authorities, or Civil Aviation Authorities), a small portion of 
the FAA costs include regulatory costs which, as a government entity, could not be 
excluded. However, relative to the total costs the amount is small and does not 
significantly impact the overall results of the comparison.   

                                                      
4  The US staff figures exclude FCTs. The majority of these tend to handle low amounts of traffic 

compared to the airports operated by ATO. The European data does not include airports where 
ATC is provided by an operator which is different than the incumbent en-route ANSP (and for 
which no data at system level is available). 
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1.4.4 Costs for the Air Traffic Control System Command Center (ATCSCC) are included 
in the US data and similarly the EUROCONTROL Network Manager Operations 
Centre (former Central Flow Management Unit - CFMU) costs are included in the 
overall European data. CFMU costs for SES States have been calculated on a pro-
rata basis, allocating the overall European CFMU costs between SES (91%) and 
non-SES States (9%). A summary of the costs that are included and excluded in the 
cost comparison is provided in Table 1-2 below. 

 

Table 1-2: Summary of included and excluded costs 

1.4.5 Table 1-3 provides a high level comparison of ATM/CNS provision costs in the US 
and Europe. When expressed in Euro 2011, the total costs in Europe are some 12% 
lower than in the US in 2011. Total costs for the SES States are 19% lower than in 
the US.  

 

Table 1-3: Headline cost comparison between the US and Europe (€2011) 

1.4.6 The data also shows that, while staff costs and depreciation costs are higher in 
Europe than in the US, they are offset by other operating costs which tend to be 
lower in Europe than in the US.   

1.4.7 The US ATO total costs of 8.4 billion Euro in Table 1-3 are based on the 
conversion of an amount of US$10.7 billion to Euro using the average 2002-2011 
exchange rate. This represents around 60% of the total FAA costs for 2011 
(US$17.4 billion). The other 40% relate to costs outside the ATO (such as airports, 
certification, etc.) but also to ATO costs falling outside the scope of the study, such 
as oceanic, flight services, and weather (overall accounting for some 8.6% of ATO 
costs in 2011)[Ref. x]. 

  

Cost type US Europe SES

ATM/CNS (including depreciation) Included Included Included

Return on equity & interest charges Not applicable Excluded Excluded

Flow management coordination Included
NM costs 

included

NM costs 

included pro-rata

MET costs (internal/external) Excluded Excluded Excluded

R&D (e.g. NextGen, SESAR, etc.) Excluded if not ATO funded Excluded Excluded

ATC provision to military (OAT) Not applicable Not applicable Not applicable 

Cost for contracted towers Included Excluded Excluded

ATM/CNS provision costs  2011 US Europe vs. US SES vs. US

Staff costs (M€2011) 4 667      4 900      5% 4 535      -3%

Other operating costs (M€2011) 2 980      1 595      -46% 1 414      -53%

Depreciation costs (M€2011) 752         904         20% 824         10%

Total costs (M€2011) 8 399      7 399      -12% 6 774      -19%
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1.5 Benchmarking analysis framework 

1.5.1 The cost-efficiency analysis has been conducted within the framework shown in 
Figure 1-2, which heavily draws on the ACE analysis framework. 

 

Figure 1-2: Cost-effectiveness analytical framework  

1.5.2 The central part of Figure 1-2 displays the key economic (inputs/output) data that 
are considered in the following sections: 

• The unit ATM/CNS provision costs reflect the ratio of total ATM/CNS 
provision costs and the output measured in terms of flight-hours controlled.  
This is the key cost-effectiveness indicator. To understand the underlying 
performance drivers, this key indicator is broken down into: 

o ATCOs employment costs per unit of output (itself broken down into 
ATCO productivity  and ATCO employment costs per ATCO); and 

o Support costs (defined as ATM/CNS provision costs other than ATCO 
employment costs) per unit of output. Typically, these include support 
staff employment costs (i.e., non-ATCO employment costs, which include 
controllers in training and developmentals), operating costs, and 
depreciation/amortization. 
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2 US-Europe comparison of ANS cost-efficiency trends 

2.1.1 Although both figures for the SES States and Europe are shown in the analysis in 
this chapter, for sake of simplicity and clarity only differences between the US 
ATO and the SES States are highlighted and commented. 

2.2 Unit ATM/CNS provision costs 

2.2.1 FAA ATO data shows that the US ATM/CNS provision costs have steadily 
increased in real terms between 2002 and 2010 at an average rate of +4.1% p.a. (see 
Figure 2-1), but have decreased in 2011 by some -2.2%.   

 

Figure 2-1: Trends in total ATM/CNS provision costs  (2002-2011) 

2.2.2 Total ATM/CNS provision costs in the SES States have increased at a slower rate 
(+1.9% p.a. on average), particularly since 2007, and since 2009 the SES States 
have experienced a reduction in their total cost base. This is driven mainly, but not 
solely, by the implementation of specific cost containment measures by many 
European ANSPs in response to the lower traffic volumes in the wake of the 
economic depression unfolding since 2009.   

2.2.3 In the case of Spain, the introduction of Law 09/2010 had a significant impact on 
ATCO contractual working hours and overtime hours leading to substantial 
reduction in employment costs.  For the SES States, 2011 marks the last year before 
the start of the first Reference Period (RP1) under the Single European Sky (SES) 
performance scheme. The influence of preparation for the RP1 performance scheme 
could also be a driver for the 2011 costs level. 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

US 100 103 105 110 113 117 130 133 138 135

SES 100 107 109 112 113 120 121 122 116 116

Europe 100 108 110 113 116 122 123 125 120 121

 95

 100

 105

 110

 115

 120

 125

 130

 135

 140

Index of Total ATM/CNS provision costs (real terms) 

Index (2002 = 100) 

Source: PRC analysis 
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2.2.4 Traffic in the US is at a similar level in 2011 as it was in 2002 (see Figure 2-2), as 
growth of 11.5% between 2002 and 2008 has been offset by subsequent decline. 

 
Figure 2-2: Trend in flight-hours (2002-2011) 

2.2.5 In addition to showing the impact of the economic depression on traffic, the data 
reflects the structure of the aviation market in the US. The US had a mature 
aviation market, reflected by low rates of growth prior to 2009, after which there 
has been significant consolidation in the airline industry (e.g. Delta/Northwest, 
United/Continental). This trend is expected to continue with the merger of 
American Airlines and US Airways. This overall traffic trend is also compounded 
by the strategy of concentrating flights at hub airports, resulting in a reduction in 
the market’s overall airline capacity, as reflected in Figure 2-2. 

2.2.6 Europe, on the other hand, has experienced much stronger growth but also higher 
levels of volatility. Flight-hours in the SES States increased by +32.5% between 
2002 and 2008 and then decreased by -7.5% in 2009, reflecting the impact of the 
economic depression. Increases in subsequent years have not been sufficient to 
fully offset the decline in 2009. Moreover, the latest reported figures for 2012 show 
a return to negative growth of around -2%. 

2.2.7 Throughout the period from 2002 to 2011, the US has lower unit costs than Europe 
(see Figure 2-3 below [and Figure 1-2 above on how this indicator is broken down 
into the sum of Figure 2-5 and Figure 2-10]).  

2.2.8 This reflects that total ATM/CNS provision costs in the US are 14% higher than in 
Europe (8.4 billion Euro in the US and 7.4 billion Euro in Europe in 2011) but the 
US ATO services almost twice the level of traffic (23.7 million flight-hours in 
2011, compared to 12.7 million in Europe). 

2.2.9 The gap between unit costs in the US and the SES States has narrowed over the 
period; US unit costs were 55% lower than the SES States in 2002 and the gap has 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

US 100 100 107 109 108 109 111 102 102 101

SES 100 106 111 118 123 130 132 123 124 129

Europe 100 108 114 121 128 136 140 131 134 139

 95

 100

 105

 110

 115

 120

 125

 130

 135

 140

 145

Index of Flight-Hours 

(2002 = 100)

Source: PRC analysis 
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reduced to 34% in 2011. This has been driven both by unit cost increases in the US 
(+3.3% p.a. on average) and unit cost reductions in the SES States (-1.2% p.a. on 
average). 

 

Figure 2-3: Trends in unit ATM/CNS provision costs (2002-2011) 

2.2.10 Unit costs in the SES States peaked in 2009, reflecting the lower traffic volumes as 
a result of the economic depression and the peak in total ATM/CNS provision 
costs. The cost savings achieved in 2010 and the start of a recovery in traffic 
volumes resulted in a decrease of -6.1% in unit costs in 2010. This trend has 
continued, with a further -4.0% reduction in unit costs in 2011. Over the same 
period 2009-2011, traffic levels in the US have not recovered, and so unit costs 
have remained fairly stable. 

2.3 Support costs 

2.3.1 Support costs account for around 70% of the total ATM/CNS provision costs. 
According to the framework in Figure 1-2 and § 1.2.5 the support costs are broken 
down as: 

• support staff employment costs; 

• other operating costs; and, 

• depreciation/amortization. 

2.3.2 As shown in Figure 2-4, total support costs in SES States remained relatively stable 
over the analysed period while in the US they increased between 2004 and 2010. 
Overall, total support costs in the US are 40% higher than in SES States in 2011 - 
but for nearly twice the traffic volume (see Table 1-1).  
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Figure 2-4: Trends in total support costs (2004-201 1) 

2.3.3 According to the FAA, the observed increase in U.S. ATO support costs is driven 
by other operating costs mostly attributable to the change in the Facilities and 
Equipment (F&E) purchasing associated with NextGen5. While in the past 
equipment was being purchased and depreciated over many years, more recently, 
the ATO has been purchasing NextGen Services that are paid for within the same 
year. Thus, the support costs appear to be increasing, but in effect they have stayed 
the same, as services have been purchased and expensed instead of capitalised and 
depreciated (see also §2.3.9).  

2.3.4 Unit support costs (defined as all ATM/CNS provision costs other than ATCO 
employment costs) followed a similar pattern to overall unit costs (see Figure 2-5).  

 
Figure 2-5: Trends in unit support costs (2003-2011 ) 

                                                      
5  U.S. Next Generation Air Transportation System. 
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2.3.5 SES States’ unit support costs have decreased throughout the period at an average 
rate of -2.1% p.a., with a brief interruption in 2009 when a dip in traffic volumes 
raised the unit support costs by +9.3%. During the same period, US ATO unit 
support costs have increased at an average rate of +4.6% p.a., although they have 
remained relatively stable since 2009.  

2.3.6 Consequently, the gap between US and  SES States’ support costs has more than 
halved from 238 Euro per flight-hour in 2003 to 89 Euro in 2011. 

2.3.7 Unit depreciation costs are a component of unit support costs, and the two have 
followed a similar pattern in the period (see Figure 2-6). While the US unit 
depreciation cost has remained relatively stable, the SES States’ unit depreciation 
cost has fallen considerably, resulting in a narrowing of the gap 51% lower in 2011 
compared to 68% lower in 2002). 

 

Figure 2-6: Trends in unit depreciation costs (2002 -2011) 

2.3.8 The SES States’ unit depreciation costs decreased by -6.2% p.a. on average 
between 2002 and 2008. The unit cost increased in 2009 due to the decline in traffic 
volumes and has since remained stable. The US has experienced a slight decrease 
in unit depreciation costs since 2009. Therefore, although the gap halved from 61 
Euro per flight-hour in 2002 to 28 Euro in 2008, it increased to 33 Euro in 2011. 

2.3.9 The lower depreciation costs in the US for a volume of traffic that is nearly twice as 
large as in Europe may arise from several factors: 

• It can be an indication of an almost fully-depreciated asset base in advance of 
the FAA’s programme of investment in NextGen; 
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• A rather high average remaining accounting life of assets in Europe following 
recent large investment programmes (but more capital expenditure (capex) is 
expected as a result of SESAR6 deployment); 

• Genuine differences in the accounting treatment of depreciation. FAA 
depreciation expenses are calculated using the straight-line method as in 
Europe but longer depreciation periods may be applied in the US.  It should be 
noted that the US ATO follows US Generally Accepted Accounting Principles 
(GAAP), while European ANSPs use either International Financial Reporting 
Standards (IFRS) or local GAAP; and,    

• The result of a fragmented approach in capital expenditures in Europe, leading 
to over capitalisation, asset duplication and generally lower asset productivity. 

2.3.10 Indeed, due to the fragmentation of ANS service provision in Europe, support costs 
are materially higher than in the US, which benefits from significantly fewer 
operational units (ACCs+APPs) and a common ANS system. Whilst the 
implementation of FABs is a good tool to address fragmentation, at present there 
are few short or medium plans to consolidate ANS service provision in the EU. 

2.3.11 It is expected that the rationalisation through common procurement of ATM/CNS 
systems and infrastructure sharing could bring significant benefits to Europe. One 
such benefit would be to rationalise capital expenditure and depreciation to levels 
more similar to those experienced in the US. 

2.4 ATCO productivity and employment costs 

2.4.1 ATCO productivity in the US ATO remains considerably higher than in European 
SES States, with each US ATCO handling at least double the volume of traffic 
handled by their European counterparts. 

2.4.2 A PRC Report [Ref. ii] on a sample of three US en-route centers in 2003 identified 
that, in 2001, average yearly working hours for the US controllers in those centers 
were some 30% higher than in their European counterparts, although this was offset 
by higher salaries in the US at the time of that study, and their productivity per 
working hour was 29% greater. This was mainly due to: 

• US ATCOs handling more traffic when working at their maximum throughput; 

• Enhanced availability of US ATCOs to staff the operations room to match the 
ups and downs of traffic (more effective use of the resource through more 
flexible roster practices and working arrangements). 

2.4.3 Figure 2-7 shows the flight-hours handled per ATCO-hour.  In Europe, the average 
number of ATCOs in OPS working hours amounted to 1 354 in 2011 compared to 
an average of 1 783 hours in the US in 2011.  

                                                      
6  Single European Sky ATM Research. 
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2.4.4 In 2011, US ATCOs were handling 1.0 flight-hour per ATCO-hour, while 
European ATCOs were handling 0.65 flight-hour per hour. 

2.4.5 US productivity has remained higher than in Europe throughout the period, and the 
gap increased from 74% to 89% between 2002 and 2008 as productivity gains in 
the US during this period were greater than those achieved in Europe. In 2009, US 
productivity fell due to a drop in traffic levels and continued to decline as the 
number of ATCOs has risen in a context of falling traffic levels.   

 

Figure 2-7: Trends in ATCO-hour productivity (2002- 2011) 

2.4.6 In Europe, traffic volumes recovered between 2009 and 2011. Consequently, hourly 
productivity in the SES States increased between 2009 and 2011 by +5.0% p.a. on 
average, and the gap between the EU and the US has decreased to 55%. 

2.4.7 If hourly productivity in Europe continues to increase at +5.0% p.a. the gap would 
be eliminated in 2020 (assuming US hourly productivity does not change). Broadly 
speaking, this would be tantamount to raising the hourly productivity of the 
European system to a level which would be some +20% higher than that achieved 
by the top five (“best in class”) ANSPs in 2011. 

2.4.8 ATCO employment costs7 per ATCO in OPS were slightly lower in Europe than 
in the US over the 2003-2005 period8 (see Figure 2-8). It is important to note 
however that the level of employment costs is influenced by the exchange rate 
which is used (see Figure 1-1 above). For example, using the exchange rate of 1€ to 
0.9$ as used in the 2003 comparison (a time where the € was depreciated against 
the US$) would increase US costs and shift the US curve upwards in Figure 2-8, all 
else equal.  

                                                      
7  The employment costs include both compensation (e.g. wages and salaries) and benefits (e.g. 

employer contribution to social security, staff pensions). 
8  Employment costs for ATCOs in OPS in the US were not available for the year 2002. 
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2.4.9 Average employment costs per ATCO in Europe have risen considerably between 
2003 and 2009, exceeding US costs since 2006. This is due to a number of factors 
which are thoroughly documented in the EUROCONTROL annual ACE 
Benchmarking Reports [Ref. v], including: 

• Large increases in employment costs in Spain; 

• Upward pressure on salaries experienced by several Central and Eastern 
European countries following their accession to the EU; and, 

• Additional pension costs which were previously not recognised; ANSPs have 
dealt with this in a variety of ways, including increased contributions and one-
off payments. 

 

Figure 2-8: Employment costs per ATCO in OPS (2003- 2011) 

2.4.10 The average employment costs per ATCO in Europe decreased significantly in 
2010, mainly as a result of the introduction of Law 09/2010 in Spain (see also 
§2.2.3 above).  

2.4.11 In the US, employment costs per ATCO have remained very stable throughout the 
2003-2011 period and have slightly declined in real terms since 2008. However, a 
new contract signed in 2009 may impact US ATCO employment costs in the near 
term.  

2.4.12 Taking into account differences in working hours, and using the average US and 
European ATCO working hours as identified in §2.4.3, shows that the US has 
lower ATCO employment costs per ATCO-hour than the EU (see Figure 2-9 
below). This gap in unit employment costs widened between 2006 and 2009 and 
then slightly reduced again in 2011. 
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Figure 2-9: ATCO employment costs per ATCO-hour (20 03-2011) 

2.4.13 When combining the ATCO employment costs and the output (see analytical 
framework in Figure 1-2) the resulting ATCO in OPS employment costs per flight-
hour are around 52% lower in the US than in Europe (Figure 2-10).  

 
Figure 2-10: ATCO employment costs per flight-hour (2003-2011) 

2.4.14 This reflects the significantly higher productivity in the US (see Figure 2-7), 
whereby each US ATCO handles some 64% more flight-hours than their average 
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European counterparts, while the employment costs per ATCO in OPS are about 
1% lower than in Europe (see Figure 2-8).  

2.4.15 In summary, in 2011 both the support cost per flight-hour and the ATCO 
employment costs per flight-hour are lower in the US, respectively some 25% (see 
Figure 2-5) and 52% (see Figure 2-10). Given that support costs historically 
contribute around 70% of the total ATM/CNS provision costs while ATCO 
employment costs contribute around 30% (for the FAA this is now 25% due to the 
relative increase in US support costs), the combination of the two drivers yields an 
overall gap of some 34% in terms of ATM/CNS unit costs (see Figure 2-3). 

3 Summary of the main results and conclusions 

3.1.1 Since 2009, there has been a considerable reduction of the gap in the total 
ATM/CNS unit costs per flight-hour across the European SES States as compared 
to the US ATO. This largely reflects a reduction in total SES States’ ATM/CNS 
provision costs, noticeably since 2009 from economic pressures. 

3.1.2 Nevertheless, the FAA ATO continues to provide a comparable quality of service 
to the SES States ANS system at significantly lower unit costs. The analysis shows 
that in 2011, the unit costs of the FAA ATO are 34% lower than for the SES States.  
The details are summarised in the analytical framework of Figure 3-1 below. This 
indicates that it should be possible to achieve some reductions in costs in the SES 
States in the longer term. 

3.1.3 It confirms that the observed gap in cost-efficiency performance arises from 
considerably higher productivity and lower support costs in the US compared to 
Europe. 

 

Figure 3-1: Summary of the main results (2011)  
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3.1.4 Indeed, productivity of ATCOs is much higher in the US than in the SES States. 
ATCOs in the US have higher annual working hours and more flexible working 
arrangements, which allow the U.S. ATO to accommodate changes in demand 
more easily than European ANSPs. ATCO employment costs per ATCO are 
broadly similar in Europe and in the US.  

3.1.5 If hourly productivity in Europe continues to increase at +5.0% p.a. as observed in 
between 2009 and 2011, the gap would be eliminated in 2020 (assuming US hourly 
productivity does not change). Broadly speaking, this would be tantamount to 
raising the hourly productivity of the European system to a level which would be 
some +20% higher than that achieved by the top five (“best in class”) ANSPs in 
2011. 

3.1.6 Due to the fragmentation of services in Europe, support costs are materially higher 
than in the US, which benefits from significantly fewer operational units and a 
common ANS system. Whilst the effective implementation of FABs should a good 
tool to address fragmentation at present there are few short or medium plans to 
consolidate ANS service provision in the EU.  

3.1.7 Although the gap in support unit costs per flight-hour has diminished over the past 
years, the US support unit cost is still 25% lower than in Europe in 2011. Given 
that support costs contribute around 70% of the total ATM/CNS provision costs in 
Europe, this is an area where efficiency gains should be sought. 

3.1.8 It is expected that the rationalisation through common procurement of ATM/CNS 
systems and infrastructure sharing could bring significant benefits to Europe. One 
such benefit would be to rationalise capital expenditure and depreciation to levels 
more similar to those experienced in the US. 
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Annex I – Summary of key data 
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Glossary  

ACC Area Control Centre 

ACE ATM cost-effectiveness (ACE) benchmarking reports commissioned by the 
Performance Review Commission 

ANS Air Navigation Services  

ANSP Air Navigation Service Provider 

APP Approach control units 

ARTCC Air Route Traffic Control Center 

ATCO Air Traffic Controller 

ATCSCC Air Traffic Control System Command Center  

ATM/ Air Traffic Management 

ATO U.S. Air Traffic Organization 

CANSO Civil Air Navigation Services Organization. 

Capex Capital expenditure 

CFMU EUROCONTROL Central Flow Management Unit 

CNS Communication, Navigation and Surveillance 

CPI Consumer Price Index 

FAA U.S. Federal Aviation Administration 

FCT Federal Contracted Towers 

GAAP U.S. Generally Accepted Accounting Principles 

NextGen U.S. Next Generation Air Transportation System 

PRB Performance Review Body 

PRC EUROCONTROL Performance Review Commission 

RP1 First Reference Period 1 of the Single European Sky (SES) performance 
scheme (2012-2014) 

SES Single European Sky 

SES States Single European Sky (SES) States (EU27 plus Norway and Switzerland) 

SESAR Single European Sky ATM Research 

TRACON Terminal Radar Approach Control Facilities 

UAC Upper Area Control Centre 

US CONUS The 48 contiguous States located on the North American continent south of 
the border with Canada, plus the District of Columbia, excluding Alaska, 
Hawaii, Puerto Rico and oceanic areas. 
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