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of flaws identified by studying the applicability of the performance target defined by EC for capacity as one of four KPAs. As 
such, in a concise review, the paper reveals shortcomings of conceptual and methodological assumptions, performance 
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from a capacitive viewpoint and points out flaws that need to be revised to better reflect settings of the ATM system in Europe. 
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1. Introduction 

Performance management and strategic planning and development of the ATM system in Europe are complex 
because of a variety of mutually correlated factors. Considering its geographical scope, a high number of ANSPs 
operate in Europe. Thereby, each ANSP may, in different areas, have a greater or smaller impact on the performance 
level of the entire ATM system in Europe (Rezo and Steiner, 2019). The ATM system in Europe is also 
characterized by its complex design, which is far from optimal (Buyle et al., 2021). Furthermore, as ANSPs’ 
coordination and cross-border cooperation represent two main prerequisites enabling the functionality of the ATM 
system (Neiva, 2015), in Europe ATM system is frequently characterized as a highly interdependent and 
interconnected system (Button and Neiva, 2013; Ranieri, 2014). In addition, it should be outlined that ANSPs’ 
performance levels are the result of exogenous and endogenous factors. Exogenous factors are those outside the 
control of ANSPs whereas endogenous factors are those entirely under the ANSPs’ control (PRU, 2009). For 
instance, exogenous factors include legal and socio-economic conditions (e.g., taxation policy, exchange rates, 
political factors, cost of living etc.), operational conditions (e.g., traffic patterns the ANSP has to deal with, Area of 
Responsibility (AoR), weather, spatial and temporal traffic variability etc.) and governance arrangements such as 
international requirements imposed by SES initiative. On the other hand, the endogenous factors include 
organisational factors (e.g., internal organisation structure), managerial and financial aspects (e.g., investment 
policy) and aspects of operational and technical setup (e.g., operational organisation). Thus, strategic planning and 
development of a system with such characteristics is by no means an easy task. 

Compared to the situation thirty years ago, nowadays it is much easier to conduct strategic planning and 
development of the ATM system (regardless of whether that refers to national, local or regional level). 
Technological advances, a clearer definition of performance areas, indicators and their metrics, the promotion and 
the increasing adoption of an open-access framework combined with the greater availability of data describing the 
performance of the ATM system in Europe can be cited as the main reasons for aforementioned. The establishment 
of the Performance Review Body (PRB) and the Performance Review Unit (PRU) can be also perceived as 
contributing factors. However, meanwhile few crucial things have not changed. To conduct strategic planning and 
development in the field of the ATM system, it is crucial to be well informed and understand how the system 
performs at a national, local and regional level. Primarily as strategic planning and development directly shape the 
working environment of the Air Traffic Control Officers (ATCOs) and affects air traffic flow, and consequently the 
throughput, i.e., Air Traffic Control (ATC) capacity. 

This paper provides a review of the strategic planning and development framework of the ATM system in Europe 
by studying the applicability of the regulatory-defined, i.e., the Union-wide performance target set for the aspect of 
capacity, one of four KPAs. By providing novel insights, the paper points out flaws and shortcomings of conceptual 
and methodological assumptions that need to be revised to better reflect the settings of the ATM system in Europe. 

2. Strategic planning and development framework review 

The relevance of strategic planning and development function within the ATM system stems from its association 
with business risks. That primary refers to the risk associated with the possibility of creation or acceptance of partial 
or misleading strategies that can, in the long run, result in serious business issues. Since risk existence can 
compromise the realization of strategic goals, one of the main tasks of strategic planning and development function 
is to minimise business risks. For ANSPs that is of high relevance as the ATM system represents a business activity 
with high financial turnover. For instance, in 2018 ANSPs in Europe have from gate-to-gate Air Navigation Services 
(ANS) generated a revenue of EUR 9.793.820.000 and a cost of EUR 9.091.945.000 (PRU, 2020). Hence, as even a 
small percentage loss means a significant financial amount, there is high responsibility for those involved in the 
strategic planning and development of the ATM system. Additional pressure from an economic aspect arises from 
the fact that until 2014, the European Union (EU) aviation industry had directly employed between 1.4 million and 2 
million people, and had overall supported between 4.8 to 5.5 million jobs (ATAG, 2014; Steer Davies Gleave, 
2015). The direct contribution of aviation to EU GDP had been EUR 110 billion, while the overall impact, including 
tourism, had been EUR 510 billion through the multiplier effect (EC, 2015). Hence, considering the relevance of the 
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aviation industry to the EU economy, it is of strategical importance to have an efficient ATM system that does not 
represent a limiting factor to further growth of the EU aviation industry. 

From the conceptual aspect, the strategic planning and development framework of the ATM system is based on 
the adoption of the two-step approach. The first step covers strategy determination through the identification of 
relevant KPAs and KPIs, while the second step refers to gradual change management. Thereby, the second step can 
be further broken down into three successive phases. The first phase refers to the determination of the existing 
business situation. Determination of the existing business situation represents a crucial step in any decision-making 
as without knowing the starting position it is hard to know where to strive for improvement. Thus, this phase should, 
as much as possible, objectively describe the existing business state. The second phase includes a set of activities 
conducted to identify the desired business situation. The last phase covers the identification of required performance 
improvement. It should result in a determination of how to, in a few measurable steps, make a move from the current 
performance level to the desired performance level, i.e., how to reduce the performance gap, if it exists. 
Accordingly, a performance gap represents the difference between desired and actual performance levels and it 
stands out as one of the key metrics used within the process of gradual change management. 

In principle, several methods and approaches can be applied to determine the desired business situation. 
Nowadays it is frequently perceived that the optimal desired situation (performance level) corresponds to the value 
of the performance target that is set by the Performance Scheme. Briefly, the Performance Scheme represents the 
regulatory instrument supporting the realisation of the SES initiative that was introduced in 2009 into the framework 
by the second SES package. According to McMillyn and Van Dam (McMillyn and Van Dam, 2011), it represents 
one of the absolute conditions for the very existence of safe and efficient air transport, while some indicate that it 
aims to ensure efficiency improvements by providing better service quality at lower cost and minimisation of 
negative impacts arising from performance variability (Steiner et al., 2014). In addition, it is organised around fixed 
Reference Periods (RPs) lasting from three up to five years. Thereby, RPs are defined as periods of validity and 
applicability of the Union-wide performance targets and performance plans. Over time so far three RPs had been 
applicative. The first reference period (RP1) has run for three years and it lasted from 2012 to 2014. The second 
reference period (RP2) lasted from 2015 to 2019. The third reference period (RP3) should cover the period from 
2020 to 2024. However, due to the COVID-19 pandemic, it was amended by the Commission Implementing 
Regulation (EU) 2020/1627 (EC, 2020). Last but not least, it can be outlined that over the years performance targets 
have slightly changed, while adopted methodological and conceptual assumptions have remained the same. 

3. Research methodology 

For the determination of the desired business situation and identification of the performance gaps, a case study 
has been conducted. Its purpose was to obtain measurable research findings on the applicability of the regulatory-
defined performance target for a capacity. As reference data, it had been used data made available by the PRU. More 
precisely, as input data it had been used data detailing performance levels of 40 ANSPs capturing en-route Air 
Traffic Flow Management (ATFM) delay for 2018. Furthermore, within case study included it had been studied 
performance gaps between performance levels of ANSPs in Europe and desired business situation - as it is 
regulatory defined. Also, it had been studied performance gaps between performance levels of ANSPs and desired 
business situations represented by the performance levels of ANSPs’ first-order neighbours, and measured by the 
application of Exploratory Spatial Data Analysis (ESDA). Briefly, ESDA represents a set of analytical methods 
aimed at describing and visualizing the spatial distribution of the data set (Bailey, 1995; Anselin, 1998). 
Accordingly, a sense of spatial distribution was obtained by utilisation of the Moran’s I scatter plot. It identifies 
spatial outliers, i.e., identifies local instabilities in spatial associations so revealing ANSPs whose performance level 
is not compliant with their first-order neighbours. From a methodological aspect, it is conceptualized so that its 
horizontal axis denotes observed values yi, while the vertical axis marks the spatial lag [Wy]i which equals: 

[𝑊𝑊𝑊𝑊]𝑖𝑖 = ∑ 𝑤𝑤𝑖𝑖,𝑗𝑗𝑊𝑊𝑗𝑗                                                                              (1)
𝑛𝑛

𝑗𝑗 = 1
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The identification of spatial outliers is based on the application of four indicators (arising from four quadrants of 
the scatter plot). Quadrant I (representing high values in a high-value neighbourhood) and quadrant III (low values in 
a low-value neighbourhood) denote ANSPs that are spatially aligned with their neighbours. On the other hand, 
ANSPs that fall under quadrant II or IV represent spatial outliers. Quadrant II reveals spatial outliers of a low value 
in a high-value neighbourhood, while quadrant IV marks the opposite. Furthermore, to facilitate the determination of 
performance gaps, findings obtained by Moran’s I scatter plot had been manipulated so that they can be presented in 
form of the control chart. That has enabled the identification of ANSPs with under-defined and over-defined targets, 
i.e., strategic goals. Thereby, the regulatory gap (yrg) between the achieved performance level of every ANSP (xi) 
with respect to the regulatory-defined performance target (xrt) equals: 

𝑦𝑦𝑟𝑟𝑟𝑟 = |𝑥𝑥𝑖𝑖 − 𝑥𝑥𝑟𝑟𝑟𝑟|                                                                                      (2) 

The local gap (ylg) between achieved performance level of every ANSP (xi) in respect to performance level of 
their first-order neighbours (xlt) equals: 

𝑦𝑦𝑙𝑙𝑟𝑟 = |𝑥𝑥𝑖𝑖 − 𝑥𝑥𝑙𝑙𝑟𝑟|                                                                                      (3) 

The performance gap (ypg) quantifying the difference between regulatory-defined (xrt) and performance level of 
ANSPs’ first-order neighbours (xlt) equals: 

𝑦𝑦𝑝𝑝𝑟𝑟 = |𝑥𝑥𝑟𝑟𝑟𝑟 − 𝑥𝑥𝑙𝑙𝑟𝑟|                                                                                     (4) 

4. Main research findings 

In sense of the local instabilities between first-order neighbours, the main research findings indicate that in 2018 
57.50% of studied ANSPs had performance levels spatially aligned with their neighbourhood. ANSPs with higher 
values in a high-value neighbourhood take a share of 20%, while 37.50% of the same share marks the ANSPs with 
low values in a low-value neighbourhood. The remaining 42.50% of studied ANSPs represent spatial outliers. 
ANSPs with a low value in a high-value neighbourhood take a share of 32.50%, while 10% cover ANSPs with a 
high value in a low-value neighbourhood. Figure 1 shows an overview of the distribution of the obtained findings. 

 

 

Fig. 1. Spatial compliance determination and results frequency distribution 

In continuation Figure 2 depicts ANSPs with over-defined and under-defined performance targets, i.e., strategic 
goals. Thereby, studied ANSPs are listed according to the International Civil Aviation Organisation’ (ICAO) 
nomenclature for the Member State of their origin. Based on a comparative assessment of ANSPs’ performance 
levels and the regulatory-defined performance target - in the value of 0.50 (min/flight) of the en-route ATFM delay 
for 2018 (EC, 2014), in that year 82.50% of studied ANSPs had performance levels lower than it was required by the 
EC. As opposed to 25% of studied ANSPs with higher, 75% of studied ANSPs had their performance levels lower 
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than the performance levels of their first-order neighbours. That indicates that performance levels of ANSPs’ first-
order neighbours can be perceived as an improvement driver for ten ANSPs, while the remaining may be perceived 
as the drivers of first-order neighbours’ performance improvement. In addition, findings point out that 33 ANSPs 
had an over-defined performance target, i.e., a strategic goal for capacity, as performance levels of their first-order 
neighbours were lower than the regulatory-defined performance target. On the other hand, seven ANSPs had an 
under-defined performance target compared to the performance levels of their first-order neighbours. 

 

Fig. 2. Comparative overview of the performance gaps 

5. Discussion 

The Air Traffic Management system in Europe is still mainly organized at a national scale (Steiner et al., 2008) 
and it is continuously influenced by exogenous and endogenous factors, which range from political and social to 
economic aspects (ECA, 2017). Despite the EC’s aspirations to harmonise strategic goals, nowadays it is still 
possible to recognize sloppy areas that frequently manifest via change resistance. Situations in which aircraft are 
guided based on different operational requirements and restrictions (Arblaster, 2018), series of handovers between 
neighbouring ANSPs due to different technical systems (Mihetec et al., 2017), slow implementation of the ATM 
Master Plan objectives (Button and Neiva, 2013; Batchelor, 2015) are just some of the issues of strategic planning 
and development of the ATM system in Europe. Therefore, AUs are the ones disappointed the most with the 
achievements of the strategic planning and development framework of the ATM system in Europe. In that respect, it 
can be outlined the public release of the International Air Transport Association (IATA) which argued that the 
establishment of Functional Airspace Blocks (FABs), a tool for reducing airspace fragmentation, did not result in a 
capacity increase and optimized airspace along air traffic flows (IATA, 2017). Also, it had stated that air traffic flow 
disruptions during 2018 were significant primarily because planned capacity improvements were not achieved by 
ANSPs as it was specified within their capacity plans (IATA, 2018). 

Aside from the accuracy of the listed allegations, there are a few conceptual and methodological shortcomings 
and flaws in the assumptions that the strategic planning and development framework of the ATM system is based on. 
Frequently practice demonstrates that development plans, that are based on the adoption of the one-size-fits-all 
principle, rarely deliver comprehensive business benefits or expectations (Roberts, 1993). This paper confirms the 
aforementioned for the ATM system in Europe. Primarily as it was found that within the ATM system in Europe 
there is a significant share of ANSPs with over-defined and under-defined performance targets, i.e., strategic goals. 
Thereby, compared to situations with over-defined, situations with under-defined performance targets are far more 
hazardous for the strategic planning and development framework. Mostly because the performance gap between 
regulatory-defined and objectively desired business situations can be quite significant. Furthermore, en-route ATFM 
delay generated during RP2, despite the significance of its implications, actually cannot be perceived exclusively 
negatively. Primarily as there is a high share of ANSPs that had generated significantly lower figures of en-route 
ATFM delay than it was “allowed” by the Commission Implementing Decision 2014 setting the Union-wide 
performance targets for the air traffic management network and alert thresholds for the second reference period 
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2015-19. As such, for instance, in the case of a uniform en-route ATFM delay distribution all up to the marginal 
level of the regulatory-defined performance target, the generated value of en-route ATFM delay and associated 
effects would be far more significant. However, after performance valorisation, the overall conclusion would be that 
from the aspect of capacity all ANSPs had been in line with the regulatory-defined requirement. Hence, examples as 
such raise many questions on the applicability of conceptual and methodological assumptions of strategic planning 
and development of the ATM system in Europe. 

Performance orientation represents one of the key pillars of the SES initiative (Lambert, 2011). Simultaneously, 
conceptual and methodological assumptions of strategic planning and development of the ATM system in Europe 
hold their background in the regulatory framework introduced with the SES establishment. Their close connection, 
on the one hand, had delivered certain benefits. On the other hand, it had irreversibly determined the further 
direction of the development of the ATM system in Europe. Another shortcoming of strategic planning and 
development of the ATM system in Europe stems from its performance valorisation framework. Whether or not an 
ASNP is efficient or not is determined by comparing its performance level with the one regulatory determined. As 
such, from the methodological aspect, the performance valorisation framework is based on the adoption of the 
methodological assumption of statistically independent observations. However, the adoption of such an assumption 
is particularly erroneous as in 2018 94.05% of delivered ANS had been provided by the cooperation of two or more 
neighbouring ANSPs (Rezo et al., 2021). Also, from the methodological aspect, the performance valorisation 
framework does not recognize performances’ causal relationships, performance interdependencies, performance 
trade-offs, goals conflicting situations etc. between neighbouring ANSPs. Thereby, the establishment of the post-ops 
performance adjustment process (EUROCONTROL, 2020) represents only a partial solution to the aforementioned 
issue. Also, another flaw arises as within the performance valorisation framework the spatial feature of the 
performance data is completely ignored - even though air traffic demand could be highly spatially variable in the 
future (Young et al., 2009; Cook, 2016). For instance, the current performance valorisation framework is performed 
only with respect to the vertical performance improvement scale and it does not consider the horizontal performance 
improvement scale. Concerning the aforementioned, one can argue that the idea of the horizontal performance 
improvement scale is contained within the idea of FABs establishment. Primarily because of misinterpreted 
understanding that the FABs from the organizational and management level, correspond to the “local level”. In such 
an understanding, it is frequently omitted the terminological determination of the term “local level”, and thus arises a 
rhetorical question of its terminological meaning. Whether it should be perceived within its geographical meaning or 
it should be considered as a political formulation - as its meaning is regulatory (artificially) determined by the SES 
regulation? By considering the horizontal performance improvement scale in respect to the idea of FABs 
establishment, it is evident that the terminological meaning of “local level” does not correspond to its geographical 
meaning. For instance, there is an example of Polish ANSP (PANSA) which is a member of Baltic FAB, while its 
first-order neighbours are members of Danish-Swedish FAB (LFV), FABEC (DFS) and FAB CE (ANS CR and 
LPS). Also, there is an example of Serbian ANSP (SMATSA) which is not a member of FAB (even though its 
geographic position is quite important for the management of the air traffic flow at the South-East Axis). Hence, 
conceptual and methodological assumptions of the currently applicable strategic planning and development 
framework of the ATM system in Europe should be revised so that they lead to spatial cohesion and integration of 
ANSPs’ performance levels into their geographically local business environment.  

6. Conclusion 

Strategic planning and development need to be oriented in a way of creating and enabling the prerequisites for 
further efficiency improvement. Nonetheless, within the ATM system in Europe, strategic planning and development 
heavily rely on the regulatory framework. The main research findings indicate that from a capacitive aspect, the 
performance levels of ANSPs’ first-order neighbours represent a better baseline for strategic planning and 
development than the regulatory-defined performance target. In addition, 82.50% of ANSPs in 2018 had 
performance levels lower than required by the EC. Thereby, it was also identified that 42.50% of studied ANSPs 
represent spatial outliers - 10% of which include ANSPs with high value in a low-value neighbourhood. 

The existence of spatial outliers undoubtedly affects ANS provision and ATFM function as aircraft will reroute 
through another area instead of through a saturated area. However, information on whether some ANSP represent 
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spatial outlier or whether it forms a pattern of spatially similar values is not being considered within conceptual and 
methodological assumptions of strategic planning and development of the ATM system in Europe. Primarily because 
the performance valorisation framework is based on the adoption of the methodological assumption of statistically 
independent observations, whereas the spatial feature of the performance data is completely ignored. Furthermore, a 
review of conceptual assumptions points out that performance management, mechanism of strategic planning and 
development of the ATM system in Europe, is one the one hand based on the adoption of the holistic approach in the 
determination of the performance target for every KPI/KPA, while on the other hand the performance valorisation is 
performed based on the adoption of the individualistic approach. Hence, to further improve the efficiency of the 
ATM system in Europe, it is necessary to revise conceptual and methodological assumptions of strategic planning 
and development through research, development and application of novel assumptions, approaches, solutions and 
spatially-oriented performance indicators offering new perspectives that can contribute to a more inclusive, smart, 
and spatially oriented development of the ATM system in Europe. 
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