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ABSTRACT

This paper deals with the on-going process of com-
mercialisation of air navigation service providers (AN-
SPs) with specific focus on Europe. First part offers over-
view of conducted research on their commercialisation
and identifies two main external drivers for the emer-
gence of commercialisation — liberalisation of nation-
al markets and demand for other ANS related services.
Our research also proposes methodology for numerical
assessment of the degree of commercialisation based on
the ANSPs Commercialisation Index (ACI) and presents
numerical evaluation of the ACI index of 35 European
providers and proposes six different categories of pro-
viders reflecting different degree of their commerciali-
sation. Results reveal that 63% of the European ANSPs
show signs of commercialisation. On top of that, our out-
comes prove that corporatisation cannot be considered
a direct manifestation of commercialisation. Despite the
most widely accepted view that corporatised providers
are commercially active, the findings show that almost
40% of corporatised European ANSPs are not com-
mercially active. The paper also claims that ownership
of subsidiaries and joint ventures is the most dominant
demonstration of commercialisation. At the same time,
our outcomes show that the provision and development
of commercial services and products related to ANS are
the most common commercial activities of the European
ANSPs.
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1. INTRODUCTION

Since the very beginnings of commercial air
transport, the provision of ANS has been considered
a monopoly sector in which individual ANSPs pro-
vided air navigation services on national monopolis-
tic markets solely in the public interest. This situation
comes from a historical precedent based on the 1944
Chicago Convention. In vast majority of countries,
the legislative framework for provision of air naviga-
tion services protects national providers and it does
not allow other entities to enter the national market
for air navigation services. Such legislation has put
ANSPs in a position of geographical monopoles with
no direct competition in their national markets. Pro-
vision of air navigation services has only been liber-
alised in small number of countries and it has not af-
fected the whole sector. However, commercialisation
of individual ANSPs started to appear more frequent-
ly, especially in the last ten years. This is a radical
departure from the old way of thinking of ANSPs,
which has viewed additional commercial activities as
burdens. Most authors dealing with this issue asso-
ciate the commercialisation of air navigation service
providers exclusively with their organisational and
ownership structure and the application of manage-
ment methods typical for the private sector. Howev-
er, such a one-sided approach is insufficient due to
the scale and complexity of the issue. The primary
motivation for research on this issue is the lack of
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a comprehensive view of the commercialisation of
ANSPs. Therefore, the aim of the paper is to outline
new methodology for numerical assessment of the
degree of commercialisation based on the ANSPs
Commercialisation Index (ACI). This paper con-
tributes to the literature by providing novel view on
commercialisation of ANSPs, different from the one
that associates the commercialisation of air naviga-
tion service providers exclusively with their organ-
isational and ownership structure and the applica-
tion of management methods typical for the private
sector.

2. LITERATURE REVIEW

Majumdar [1] published one of the first scien-
tific articles evaluating the commercialisation of
ANSPs. The author identified commercialisation
as separation of the organisational structure and
management of ANSPs from the state-body struc-
ture. He identified Airways (national ANSP of New
Zealand) as the first ANSP that was restructured to
a commercial company based on commercial law,
but the ownership remained public. Golaszewski
[2] describes commercialisation similarly to Ma-
jumdar [1]. The author identified several ANSPs as
commercialised (e.g. National Air Traffic Services
(NATS), Deutsche Flugsicherung (DFS), etc.) based
on their management and organisational structures.
Goodliffe [3] deals with the new organisational and
ownership model of NATS, which has undergone
privatisation. However, the author clearly identified
that “NATS gets commercial freedom to build a
business within the current regulatory framework.”
Button and McDougall [4] identify the commer-
cialisation of ANSPs as a change of organisational
and ownership structures, from “state-like” to those
typical for the private sector. However, the authors
argue that the commercialisation of ANSPs needs
to be based on a commercial public-private partner-
ship or creation of subsidiaries using charges paid
by airspace users. They also argue that commercial-
isation does not necessarily mean efforts of ANSPs
to enter capital markets and their participation in
public tenders for provision of various commercial
services. Another important publication focused on
the ANSPs commercialisation is the “McGill Re-
port on Governance of Commercialised Air Naviga-
tion Service Providers” [5]. Not only does the study
see commercialisation as a change in organisation-
al and ownership structures (the cost-effectiveness
and quality of services provided), it also sees it as a

way to establish public-private partnerships (PPP).
Steuer [6] supports the establishment of PPP by
showing the example of NATS. He claims that “in-
dicators do not support the fears, that many had, that
even a partial privatisation would compromise the
performance of ATC. This performance was good
prior to the PPP and it has remained good”. Mc-
Dougall and Roberts [7] present commercialisation
as a process that involves new ways of financing
and managing organisational-ownership structures.
However, access to capital markets is necessary
for successful commercialisation, the authors say.
The authors also claim that commercialised AN-
SPs demonstrate three main strengths: the ability
to respond to customer requirements, the ability to
make agile decisions, and the ability to act quickly.
According to the authors, these characteristics lead
to positive changes in operational and cost efficien-
cy, time, and cost discipline in new projects and in
continuous efforts to develop and implement new
technologies to improve services. Jones and Guthrie
[8] even divide the services provided by air naviga-
tion service providers into general services (service
in public interest) and commercial, which are often
focused on the next offer of commercial activities
as supporting of the deployment of infrastructure,
wind turbine, or installation of radar technologies
[9, 10]. According to the authors, commercialisa-
tion is one of the ways to modernise the provision
of ANS.

Tomova [11-13] has covered the issue of com-
mercialisation of ANSPs to a great extent. Tomova
[11] mentions commercialised ANSPs as those
applying private sector-specific management prin-
ciples. However, she also describes commercial-
isation as the provision of ANS on a commercial
basis. Tomova also divides product of ANSPs into
core product (e.g. directly related to ANS) and sup-
porting (augmented) product (related to Commu-
nication Navigation & Surveillance (CNS), Aero-
nautical Information Service (AIS), and Search and
Rescue Service (SAR)). She even identifies various
models of competition of individual providers on
the market with terminal and supporting services.
Tomova [ 12] expands product categorisation further
by two different approaches to provision of air nav-
igation services. A classic approach to provision of
air navigation services and commercial approach in
which ANS are distinguished based on the degree of
the regulation: services provided on domestic mar-
ket (regulated provision) or services provided on a
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commercial (non-regulated) basis. The author also
evaluates some ANSPs in terms of their revenues
from commercial (non-regulated) activities and
identifies their public statements regarding their
commercial intentions. Tomova [13] also analyses
NATS as a “two-business” ANSP, where she sug-
gests that first business represents services in the do-
mestic regulated market and the second represents
commercial activities. Tomova, as one of the first
authors, speaks about commercialisation as an ac-
tivity directly connected to the orientation towards
commercial forms of income. Barto§ & Badanik
[14] claim that European markets with ANS will be
facing future competitive challenges mainly due to
gradually increasing commercial trends. On the oth-
er hand, Dempsey-Brench and Volta [15] describe
most European ANSPs as commercialised. Their
conclusion is based on their opinion that commer-
cialised provider is the one that applies the same
forms of management and organisational/owner-
ship structures as are applied in private sector. For
authors, the degree of orientation towards commer-
cial forms of business is not a degree of commer-
cialisation. Buyle et al. [16] presents a typology of
European ANSP business models focused on ANSP
score of five factors, five business models groups:
the traditional ANSPs, basic ANSPs, collaborating
ANSPs, transitional ANSPs, innovators, and large
professionals. Wirsamulia [17] explores commer-
cialisation of Airnav Indonesia and shows that this
trend is spreading worldwide, and claims: “Com-
mercialisation of the air navigation service will pro-
vide a mutual benefit not only among stakeholders
in the aviation industry, but also for aviation safe-
ty”. Beside the outcomes of independent scientif-
ic research, there are also findings of internation-
al organisations engaged in the available research
of commercialisation. International Civil Aviation
Organisation (ICAO) [18] conducted a long-term
series of case studies to identify the degree of com-
mercialisation of air navigation service providers in
26 countries. However, this study does not evaluate
commercialisation of air navigation service provid-
ers from the “development of commercial activi-
ties” point of view. It looks at their organisational
and ownership structure. In this study, commercial-
ised provider is the one whose organisational and
ownership model is similar to the model used in pri-
vate sector. International Air Transport Association
(IATA) [19] has also produced a short document that
covers a set of recommendations for the successful

commercialisation of ANSPs. Unlike ICAO [18],
IATA understands commercialisation not only as a
change in organisational and ownership structures,
but also as the orientation of air navigation service
providers towards commercial revenues. However,
IATA recommends that commercialisation should
never lead to a conflict between public and com-
mercial interests.

Literature review reveals two predominant
views of commercialisation of ANSPs. First view
describes the commercialisation of providers as a
change in organisational and ownership structures
and the application of management methods typ-
ical for the private sector. Many authors consider
these changes very positive as they usually mean
improved cost efficiency, operational performance,
flexibility of management, and improved imple-
mentation of new technologies. The second view
of commercialisation not only takes into account
the existing changes in the organisational structure
and management of providers, but also considers
them as the tools that allow better and more flexi-
ble orientation to provision of service in public in-
terest together with provision of other services on
a commercial basis. Changes in the organisational
and ownership structures of ANSPs (leading to im-
proved cost-effectiveness, flexibility of manage-
ment, and implementation of new technologies) are
important drivers for the commercialisation of air
navigation service providers.

Liberalisation of national markets for air
navigation services

The Air Traffic Management (ATM) Policy In-
stitute [20] suggests that there are several prece-
dents for liberalisation of the sectors (that used to
be considered monopolistic in the past). This in-
cludes sectors such as energy, telecommunications,
rail transport and, last but not least, air transport.
Benderli and Smith [21] argue that the past shows
clear evidence that the liberalisation of monopoly
network industries has brought significant improve-
ments of the network services that were provided
by monopolies. Therefore, the liberalisation of the
ANS sector has relatively great potential for struc-
tural changes of the sector. Some ANSPs may see
the liberalisation of the sector as a threat that could
potentially lead to redundancies, reduced viability
of some providers, and lower safety standards. In
the past, there were similar concerns present with
respect to the liberalisation of civil air transport,
but most of them were deemed unnecessary. When
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compared to provision of services by monopolies,
liberalisation of terminal navigation services has
often led to significant reduction of the costs: USA
— 74% [22], Spain — 50% [23], or Sweden — 30%
[24]. However, the cost reduction did not represent
any reduction in the quality or safety of the services
provided [22]. The ATM Policy Institute [20] even
says that the liberalisation of the industry has a
positive impact on the safety and quality of ANS.
The reason is that the provision of these services
on a commercial basis has greater potential for in-
troducing innovative technologies and maintaining
high standards of the service. The liberalisation of
national markets for navigation services is one of
the main drivers for the commercialisation of AN-
SPs. Liberalised national markets with terminal ser-
vices are one of the main opportunities for ANSPs
to generate commercial revenue. The provision of
these services on a commercial basis is not subject
to the EU regulation. This fact emphasises the im-
portance of these markets for individual providers,
mainly because of their potential for the future de-
velopment of commercial activities for which im-
plementation of a liberalised legislative framework
is required. At the time of writing, several providers
are already providing their services on liberalised
markets (e.g. AustroControl in Germany, Ferro-
NATS (partnership between Ferrovial Servicios and
NATS) in Spain, or DFS in the United Kingdom).

Determinants of demand for additional ANS
related services

Demand for services, not directly related to the
core ATM product, is another factor with an unques-
tionably doubtful positive impact on the commer-
cialisation of ANSPs. There is a number of areas
that individual providers can step into on a commer-
cial basis. For example, calibration services, train-
ing services, consulting services, etc. Demand for
supporting services arises mainly from the fact that
outsourcing of these services is often a more ratio-
nal and cost-effective solution than the provision of
these services by individual ANSPs.

Provision of supporting ANS services on a com-
mercial basis includes the provision of the follow-
ing three basic services: CNS, Meteorological Ser-
vice (MET), and Aeronautical Information Service
(AIS). According to Regulation (EU) No. 391/2013
of 3 May 2013 on a common charging scheme for air
navigation services, the Search and Rescue Service
(SAR) may not be the subject of commercialisation.
There are several cases where individual ANSPs

provide supporting services on a commercial basis
(e.g. EAD APAC Group, a joint venture between
Airways New Zealand and Enaire, established to
provide AIS services in the Pacific region or Naviar
providing AIS and CNS services for Greenland).

Another scheme for provision of supporting ser-
vices are services associated with ANS. There is a
number of areas that individual providers (for which
outsourcing of these services is more advantageous)
are stepping into on a commercial basis in response
to the demand for provision of such services by
other ANSPs or companies. The most sought-after
supporting services that providers demand for, with
a view to provide better ANS service, are various
types of consulting and advisory services. Consult-
ing and advisory services usually cover a variety of
areas, e.g. improved efficiency of navigation ser-
vices and airspace management (e.g. NATS in Japan
since 2017) or airspace design services (e.g. NATS
for Dubai Al Maktoum Airport or NATS for Ninoy
Aquino Airport). On top of that, some providers
demand for provision of training services. Real life
examples show individual ANSPs providing profes-
sional trainings for ATCOs or pseudo-pilots for an-
other ANSP (Air Navigation Services of the Czech
Republic (ANS CR) provided Air Traffic Controller
(ATCOs) training services for Bosnia and Herze-
govina Air Navigation Services Agency (BHAN-
SA), Malta Air Traffic Services (MATS) and Nor-
way's Air Navigation Service Provider (Avinor) or
DFS, which provided training for NATS through its
subsidiary Air Navigation Solutions). Also, tech-
nical supporting services such as the maintenance
of existing infrastructure or the deployment of new
infrastructure are frequently offered by individual
providers (e.g. NATS offers wide range of technical
services like commercial installation of radar tech-
nologies at airports or the deployment of wind tur-
bine together with all supporting services).

Outsourcing of certain activities (that are neces-
sary for the safe and smooth provision of ANS) or
activities related to the provision of ANS is an im-
portant driver of commercialisation of ANSPs. Pro-
vision of additional supporting services by ANSPs
(commercialisation of ANSPs) usually does not re-
quire additional implementation of a liberalised leg-
islative framework. It makes the whole process of
commercialisation of ANSPs significantly simpler
(compared to liberalisation of ANSPs) and opens
new possibilities for commercial activities of indi-
vidual ANS providers.
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3. METHODOLOGY

This research is based on definition of commer-
cialisation outlined by Materna & Galierikova [25]
determining means and scope of commercialisation
of ANPSs. The definition is based on linguistic anal-
ysis of several common definitions of the “commer-
cialisation” and word-count statistics of these defi-
nitions. We have developed a new general definition
of commercialisation and repurposed it to make it
specific for the process of commercialisation of
ANSPs; “Commercialisation of air navigation ser-
vice providers is a process of supplying commercial
services and products into various aviation markets,
using innovative forms of management for the pur-
pose of creating additional revenues.”

In our previous publications [25, 26], we have
also published partial results of the research on com-
mercialisation of ANSPs and introduced two new
categorisations of ANPSs. First categorisation [25]
is based on simple textual analysis of the term com-
mercialisation by the use of our own definition. This
research categorised ANSPs into five basic catego-
ries representing their different commercial inter-
ests: (1) non-commercialised ANSPs; (2) non-com-
mercially cooperating ANSPs; (3) commercially
cooperating ANSPs; (4) commercially focused AN-
SPs; (5) commercial ANSPs. Later on, Materna [26]
categorised ANSPs business models into three dis-
tinct categories reflecting individual nature of oper-
ations and management of each ANSP: (1) legacy
(historical) business model; (2) indifferent business
model; (3) commercial business model.

Also, Materna et al. [27] introduced textual
framework for direct comparison of commercial-
ised ANPSs based on their organisational and own-
ership structure. The framework takes into account
the following parameters: commercial (non-regu-
lated) basis for the provision of ANS, provision of
commercial (ANS related) services, provision of
commercial services (non-related to ANS), num-
ber of subsidiaries and joint-ventures owned or co-
owned by a particular ANSP, public declaration of
commercial activities, etc.

As indicated earlier in this section, this research
is based on the definition of the term commerciali-
sation that we have developed in previous research.
This definition helped to identify fundamental pa-
rameters of more complex research of commercial-
isation of European ANSPs by focusing on the fol-
lowing key areas of their businesses and business
models:

1) Provision of ANS on a commercial (non-regulat-
ed) basis

2) Provision of commercial services and products
(ANS related)

3) Provision of commercial services and products
(Non-related to ANS)

4) Commercial research and deployment of innova-
tive technologies

5) Public declaration of commercial activities

6) Ownership of subsidiaries and/or joint ventures.

3.1 Commercialisation of ANSPs —
numerical evaluation

In this research, numerical evaluation (model)
of commercialisation of individual ANSPs is repre-
sented by the so called ANSPs Commercialisation
Index (A()). A 1s defined as the ratio of the sums
of all values assigned to the attributes (based on
proposed key areas) and the total number of attri-
butes entering the calculation of the index. A, can
reach values on a closed interval [0; 1]. O represents
the minimum value of the index (ANSPs with no
signs of commercialisation) and 1 represents its
maximum (ANSP with highest degree of commer-
cialisation). The model uses the following formula
for the calculation of the A, value:

_ > values of all attributes (1)
number of values

ANSPs Commercialisation Index is taking into
account four different areas of commercial activi-
ties and products conducted (offered) by ANSPs
(Attributes #1 - #4). On top of that, the index also
includes commercial activities of individual AN-
SPs as they are declared by them (attribute #5) and
ownership of subsidiaries and/or joint ventures (at-
tribute #6). We have predefined three basic criteria
and their corresponding values for all attributes out-
lined in Tuble 1.

Attribute #1 — “Provision of ANS on a commer-
cial (non-regulated) basis” represents a situation in
which ANSP provides terminal or en-route ANS on
deregulated (liberalised) markets on a commercial
basis (e.g. DFS providing terminal services on sev-
eral regional airports in Germany and in the UK).
Attribute #2 — “Provision of commercial services
and products (ANS related)” evaluates a situation in
which ANSP provides ANS related commercial ser-
vices or offers products that are not directly linked
to ATM (e.g. Austrocontrol provides commercial
calibration services or ANS CR provides ATCO
training for BHANSA). Attribute #3 — “Provision

Aci

N AC] = [0, 1]
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Table 1 — Attributes criteria and assigned values

0 0.5 1
#1 | Provision of ANS on a commercial (non-regulated) basis No Yes Yes
gu (national market only) (internationally)
4 Provision of commercial services and products (ANS No Yes Yes
related) (national market only) | (internationally)
72}
Q
= .. . . Yes Yes
,g #3 | Provision of commercial services and products (Other) No (national market only) (internationally)
< 44 Commercial research and deployment of innovative No Yes (national market Yes
technologies only) (internationally)
#5 | Public declaration of commercial activities No Indirectly Yes
#6 | Ownership of subsidiaries and/or joint ventures No | Non-commercial only Commercial

of commercial services (other)” evaluates the provi-
sion of other commercial services that are not linked
to ANS (e.g. DFS operates a commercial car park in
Bremen). Attribute #4 — “Commercial research and
deployment of innovative technologies” describes
the provision of commercial research and develop-
ment of innovative technologies (e.g. Hungarian Air
Navigation Services Provider (Hungarocontrol’s
Virtual Tower)). The values of these attributes (#1—
#4) depend on the markets in which the services
are provided. 0 represents a situation in which the
ANSP does not provide services and /or offer prod-
ucts on a commercial basis in the market. Attribute
value 0.5 represents a situation in which the given
commercial activities and products are provided by
individual ANSP in a national market. Value 1 ex-
presses the situation in which the provision of com-
mercial services and products has an international
nature. Orientation of ANSPs towards internation-
al markets helps to reach a higher degree of their
commercialisation. This is supported by the gen-
eral definition of the term commercialisation [25],
which claims that: “Commercialisation is a process
of supplying commercial product(s) and activities
(services) into new markets with an implementation
of innovative management and policies to generate
revenue.”

If we were to quantify the degree of commercial-
1sation of various ANSPs, one needs to look at the
degree of declared involvement of individual AN-
SPs in commercial activities (Attribute #5 — “Public
declaration of commercial activities”). Value 0 (of
the Attribute #5) represents situation in which the
individual provider does not declare any form of
commercial activities (supply of products or provi-
sion of services). The only source where ANSPs de-
clare their involvement in any kind of commercial
activities is either their annual report or press release

announcing the start of (commercial) cooperation
(e.g. ANS CR). The value 0.5 represents those pro-
viders who are marginally or non-directly involved
in conducting commercial activities (e.g. DFS),
although they publicly talk about the provision of
some “other than usual” services (such as naviga-
tion services on deregulated markets). Value 1 (of
the Attribute #5) represents the situation in which
ANSPs clearly declare provision of commercial ser-
vices and products as a part of their portfolio (e.g.
NATS or Swedish Air Navigation Services Provider
(LFV)). ANSPs usually provide detailed informa-
tion about the areas and the scope of commercial ac-
tivities they are involved in, including information
on finished, ongoing, and upcoming projects. They
also provide contact details for potential customers
in various areas of their commercial activities.

Attribute #6 — “Ownership of subsidiaries and/or
joint ventures companies” evaluates ANSPs by own-
ership of subsidiaries and/or joint ventures. Value 0
represents a situation in which ANSP does not own
a subsidiary and/or does not co-own a joint-venture
company. Attribute #6 reaches value 0.5 if individu-
al ANSP does not have a subsidiary or a joint-ven-
ture or if the ANSP owns/co-owns a subsidiary/joint
venture for non-commercial purposes (e.g. Slovak
Air Navigation Services Provider (LPS SR) co-owns
the Functional Airspace Block Central Europe (FAB
CE) Aviation Services (the research joint-venture)
with several other ANSPs.) If ANSP owns/co-owns
joint-venture or subsidiary for commercial purposes,
value of attribute #6 is 1 (e.g. NATS owns or co-owns
16 subsidiaries and joint-ventures involved in a num-
ber of various commercial activities). Values of this
attribute are also based on our own general definition,
suggesting that the commercialisation is defined as
“implementation of innovative management and
policies to generate revenue”.

652

Promet — Traffic& Transportation, Vol. 33, 2021, No. 5, 647-659




Materna M, Badanik B, et al. Commercialisation of Air Navigation Service Providers — Evidence from Europe

4. RESULTS

ANSPs Commercialisation Index (A.,) makes
it possible to compare the extent of commercialisa-
tion of all European ANSPs. Table 2 shows current
values of the A, index, organisational structure
and total number of subsidiaries and joint ventures
of all European ANSPs.

The results suggest that almost 63% of all Eu-
ropean ANSPs show signs of commercialisation,
with the average value of A 0.3 (A 0.48 is the
average for those ANSPs with signs of commer-
cialisation).

It is also possible to recognise the most and
least common attributes of commercialisation.
The least common attribute with its average value
of 0.11 (average of 0.18 for ANSPs with signs of
commercialisation) is Attribute #1 — “Provision of
ANS on a commercial (non-regulated) basis”. This
is possibly caused by the current state of dereg-
ulation (liberalisation) of ANS legislative frame-
work across Europe. Only four European countries
(United Kingdom in 1985, Germany in 2006, Spain
in 2009, and Sweden in 2010) have introduced a
partially de-regulated legislative framework on
their national ANS markets with terminal naviga-
tion services which means only a limited number
of possibilities for ANSPs to compete in provision
of such services in a mostly heavy regulated and
monopolistic national market segment.

Second least common attribute with average
values 0.2 (all ANSPs) and 0.32, respectively (av-
erage value of commercialised ANSPs) is Attribute
#3 — “Provision of commercial service non-related
to ANS.” This fact can be explained by the pre-
vious nature of ANSPs operations. They used to
be monopolistic subjects focusing on ANS related
activities only. Providing commercial activities re-
quires strong orientation of organisational culture
towards commercial form of income, which is cur-
rently exercised by only a few European ANSPs.
It is possible that ANSPs introducing commercial
activities into their portfolio will firstly focus on
ANS related products, rather than completely new
(ANS non-related) activities.

The most common commercialisation attribute
with average value of 0.47 (0.75) is an Attribute
#6 — “Ownership of subsidiaries and/or joint ven-
tures”. This attribute clearly indicates the trend,
that almost every ANSP conducting commercial
forms of business is doing that by the use of its
own subsidiaries and joint-venture companies

(only Croatia Control, Serbia and Montenegro Air
Traffic Services (SMATSA), Polish Air Naviga-
tion Services Agency (PANSA) and Direction des
Services de la Navigation Aérienne, the French Air
Navigation Services Provider (DSNA) are conduct-
ing commercial activities solely within their organ-
isational structures).

The second and third most common attributes
of commercialisation of ANSPs are Attribute #2
— “Provision of commercial services and products
(ANS related)” with the average value of 0.37
(0.59) and Attribute #4 — “Commercial research
and deployment of innovative technologies” with
the average value of 0.36 (0.57). These values in-
dicate that ANSPs conducing commercial business
tend to keep their focus on ANS related commercial
activities rather than entering completely different
markets.

5. DISCUSSION

Based on the results, it is possible to propose a
new classification of air navigation service provid-
ers business models, discuss the link between cor-
poratisation and commercialisation, and compare
the level of commercial development to airspace
size.

5.1 Re-categorisation of ANSPs

A, values (presented in Chapter 3) help to com-
pare the extent to which particular ANSPs are com-
mercialised and to understand the differences be-
tween individual categories of ANSPs. This part of
the paper presents an update of the categorisation of
ANSPs introduced by Materna & Galierikova [25].
It is based on the A, values and introduces more
precise categories of commercialised ANSPs (com-
pared to previous categorisation):

1) Non-commercialised ANSPs represent almost
37% of European ANSPs (A = 0). These pro-
viders are not involved in any commercial ac-
tivities and they are not even interested in being
involved.

2) Non-commercially cooperating ANSPs repre-
sent 9% of European ANSPs (A, < 0.1). Tuble 2
indicates that these providers (LPS, Croatia Con-
trol, and Slovenia Control) do not conduct any
kind of commercial activities. They only own or
co-own non-commercially oriented companies.
The three providers co-own the non-commercial
joint venture FAB CE Aviation Services Ltd.
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Table 2 — Commercialisation Index (4 ), organisational structures and the number of subsidiaries and joint ventures of
European ANSPs

Basic information A, data and values
ANSP Countr Organisational Si";?&]‘i’;:ig: / Attribute | Attribute | Attribute | Attribute | Attribute | Attribute A
v structure su #1 #2 #3 #4 #5 #6 value
Jjoint ventures
DFS Germany Limited liability 718 1 1 1 1 0.5 1 0.92
company
ENAIRE Spain State enterprise 1/16 0.5 1 1 1 1 1 0.92
NATS UK Joint stock 10/6 1 1 0.5 1 1 1 0.92
company
LFV Sweden State enterprise 3/4 0.5 1 0 1 1 1 0.75
ENAV Italy Joint stock 32 0 0 1 1 1 1 0.67
company
IAA Ireland Joint stock 1/3 0 1 0 1 1 1 0.67
company
Skyguide | Switzerland Joint stock 23 0 1 0.5 1 0.5 1 0.67
company
Austro Austria Limited liability 2 1 1 0 0 05 1 058
Control company
Avinor Norway Joint stock 3/0 0 1 0 05 0.5 1 0.50
company
DSNA France Part of state 0 0 1 0 1 1 0 0.50
structures
Hungaro- .
Control Hungary State enterprise 0/2 0 0.5 0 1 0.5 1 0.50
PANSA Poland Part of state 0 0 1 0 1 1 0 0.50
structures
ANSCR | C7ochRe- State enterprise 2/1 0 1 0.5 0 0 1 0.42
public
Naviair Denmark State enterprise 1/3 0 1 0 0 0.5 1 0.42
NA\;;"““‘ Portugal State enterprise 0/1 0 0 0 | 0 | 0.33
SkyEyes Belgium State enterprise 0/1 0 0 0 1 0 1 0.33
: Joint stock
Albcontrol Albania company 0/1 0 0 1 0 0 1 0.33
SMATSA Serbia Public joint-venture 0 0 0 1 0 0.5 0 0.25
EANS Estonia Joint stock 0 0 0.5 0.5 0 0 0 0.17
company
Croatia Croatia Joint stock o1 0 0 0 0 0 05 | 008
Control company
LPS Slovakia State enterprise 0/1 0 0 0 0 0 0.5 0.08
Slovenia | g} 4 onia State enterprise 0/1 0 0 0 0 0 0.5 0.08
Control
ANS . .
Finland Finland State enterprise 0 0 0 0 0 0 0 0.00
. Joint stock
ARMATS Armenia 0 0 0 0 0 0 0 0.00
company
BULATSA Bulgaria State enterprise 0 0 0 0 0 0 0 0.00
DHMI Turkey State enterprise 0 0 0 0 0 0 0 0.00
HCAA Greece Part of state 0 0 0 0 0 0 0 0.00
structures
LGS Lithuania Joint stock 0 0 0 0 0 0 0 0.00
company
Independent
LVNL Netherlands .. . . 0 0 0 0 0 0 0 0.00
administrative unit
MATS Malta Joint stock 0 0 0 0 0 0 0 0.00
company
. Joint stock
M-Nav Macedonia 0 0 0 0 0 0 0 0.00
company
MoldATSA Moldova State enterprise 0 0 0 0 0 0 0 0.00
Oro Navi- |y i ania State enterprise 0 0 0 0 0 0 0 0.00
gacija
ROMATSA Romania State enterprise 0 0 0 0 0 0 0 0.00
UKSATSE Ukraine State enterprise 0 0 0 0 0 0 0 0.00
Average values of all ANSPs 0.11 0.37 0.20 0.36 0.3 0.47 0.3
Average values of ANSPs with signs of commercialisation 0.18 0.59 0.32 0.57 0.48 0.75 0.48
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This joint venture was established in order to
increase the operational and cost efficiency of
provision of ANS in the FAB CE.

3) Commercially underdeveloped ANSPs is the
category representing ANSPs that are involved
in a limited number of commercial activities,
mainly in their national markets. All the ac-
tivities are covered under their own organisa-
tional structure. A value of this category falls
between 0.1 and 0.25. The data indicate that
Estonian Air Navigation Services (EANS) and
SMATSA fall into this category (6% of all Eu-
ropean ANSPs). Both providers are involved in
provision of professional training on a commer-
cial basis.

4) Commercially cooperating ANSPs is the cate-
gory represented by the Portuguese Air Naviga-
tion Services Provider (NAV Portugal), Belgian
Air Navigation Services Provider (SkyEyes),
and the Air Navigation Services of Albania (Al-
beontrol). The A, value of the category is 0.33.
Each of the three providers is involved in one
single type of commercial activity (commer-
cial co-ownership of joint venture). In 2018,
Albcontrol, Turkish Airlines, and the Albanian
investment company MDN Investment formed
a joint venture that operates Albania airlines.
SkyEyes entered into a joint venture agreement
with the private company Entry Point North.
The newly formed company has set up a train-
ing centre that provides training for the Luxem-
bourg ANSP ANA Lux and for other aviation
personnel on a commercial basis.

5) Commercially focused ANSPs represent 31%
of all European ANSPs with A .| values falling
between 0.4 and 0.8. Commercially oriented
ANSPs are focusing on international markets.
The category represents ANSPs that are focus-
ing on several forms of commercial activities,
conducted by either their subsidiaries or joint
ventures (DSNA and PANSA are the only ex-
ceptions from this category. Both ANSPs pro-
vide various commercial services under their
own organisational structures). Most activities
of commercially oriented ANSPs are linked to
training (e.g. ANS CR, Austrian Air Navigation
Services Provider (Austrocontrol)), flight cali-
bration services (e.g. Swiss ANSP (Skyguide),
ANS CR), research, development, and innova-
tion (e.g. Hungarontrol and Avinor with their
Virtual Tower technology or PANSA with its

innovative tools for the use of UAVs in ATM).
ANSPs in this category do not provide ANS on
commercial basis in liberalised markets. The
only exception in the category is Austrocontrol
providing terminal services at several small air-
ports in Germany.

6) Commercial ANSPs represent 9% of ANSPs.
The A, values of this category are higher than
0.8. These ANSPs are “top” in terms of com-
mercialisation. All three ANSPs in this cat-
egory (DFS, NATS, and the Spanish ANSP
(ENAIRE)) have developed their commercial
activities to a great extent. They offer a wide
range of services and products in all defined
commercial categories (they even provide ser-
vices non-related to ANS, e.g. DFS operates a
car park on a commercial basis, ENAIRE op-
erate airports, NATS offers training of person-
nel that is not related to ATM). There are some
other similarities between individual providers
in this category: all ANSPs are providing com-
mercial ANS services in deregulated markets,
their own national markets have undergone the
process of partial liberalisation. All three AN-
SPs co-own the biggest number of subsidiaries
and joint-venture companies and they are fo-
cusing on penetration in international markets.

5.2 Corporatisation vs. Commercialisation

Table 2 shows that the majority (89%) of Euro-
pean air navigation service providers have under-
gone a process of corporatisation. This means that
their organisational structures have been discon-
nected from the state authorities (such as ministries
or aviation authorities) and ANSPs started to act as
“private-like” entities under various organisational
structures: state enterprises, joint-stock companies,
or limited liability companies. However, almost
40% of European corporatised providers show no
signs of commercial orientation. On the other hand,
most providers with commercial activities (91%)
have been corporatised. This means that corpo-
ratisation cannot automatically be considered an
orientation of the provider towards provision of
commercial services and products (as incorrectly
interpreted by many authors dealing with the issue).
The authors claim, de jure, commercialisation. On
the other hand, ANSPs with commercial activities
are frequently entities that are, from organisational
point of view, similar to private commercial organi-
sations (de facto commercialisation).
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Figure I — Visual representation of 4, values in Europe

5.3 Airspace size

Figure 1 suggests that the larger size of the air-
space does not necessarily mean higher degree
of commercialisation of particular ANSP. For in-
stance, the A of NATS, managing 242,495 km?
of airspace is 0.92, which is much higher than the
A of ANS Finland (0.00), managing 338,455 km?
of airspace, much larger airspace that the airspace
of the UK. In addition, the A, of NATS, managing
242,495 km? of airspace is 0.92, which is equal to
A, of ENAIRE (0.92), managing a much larger
airspace of 505,990 km?. In a global picture, there
is evident difference between Western and Eastern
Europe. The fact that Western European countries
are more economically developed implies that the
size and economic power of their domestic market
have a positive impact on commercialisation of
their national ANSPs.

6. CONCLUSION

Nowadays, there is an increased number of AN-
SPs moving towards commercialisation (this trend
is evident in Europe and in other world regions like
Canada or New Zealand).

More than 63% of all European ANSPs show
signs of commercialisation. Despite the fact that
the majority of European ANSPs have undergone
process of corporatisation (89%), only 61% of them
are showing signs of commercialisation. Therefore,
corporatisation cannot automatically be considered
a sign of commercialisation.

ANSPs that provide commercial activities usu-
ally use the following two forms: ownership or
co-ownership of subsidiaries or joint ventures and
provision of ANS related services on a commercial
basis. The data (presented in section 4) indicate that
ownership or co-ownership of commercially ori-
ented subsidiaries or joint ventures is the most fre-
quently exercised way of providing commercial ser-
vices by ANSPs. 82% of all ANSPs showing signs
of commercialisation own or co-own at least one
subsidiary or joint venture. Subsidiaries are often
engaged in commercial activities in national mar-
kets, but they are also used as a “penetrating tool”
for entering new markets. ANSPs with a well-devel-
oped portfolio of commercial activities often own
or co-own one subsidiary, which they use to manage
and administer other ventures belonging to the com-
pany’s portfolio (e.g. DFS International Business
Services or NATS Services). Joint ventures are also
used to carry out commercial activities. This meth-
od of cooperation is most frequently exercised by
ANSPs when they are starting activities with high
initial costs: e.g. development and implementation
of new technologies. Services or products of these
joint ventures are usually offered on international
markets.

ANS related commercial services (products)
and development of innovative technologies are
the most common commercial activities of ANSPs
in terms of scope. Many smaller ANSPs demand
outsourced ANS related services (e.g. training of
ATCOs or calibrating services). One of the rea-
sons for outsourcing is cost reduction and technical
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complexity of the activities that ANSPs would not
be able to manage on their own. On the other hand,
large air navigation service providers, which have
extensive experience in such tasks, offer them on a
commercial basis. Provision of such activities en-
ables them to penetrate the market as it does not re-
quire introduction of deregulated legislative frame-
work.

The least frequent commercial product offered
by ANSPs is provision of ANS on a commercial
(deregulated) basis. The reason is that many mar-
kets keep on protecting their national providers and
these markets have not been deregulated. Markets
that provide ANS have not been fully liberalised
across Europe which means that there is a very lim-
ited number of opportunities for ANSPs to enter in-
ternational markets.

This research shows that liberalisation of nation-
al markets with the provision of ANS has a posi-
tive impact on commercialisation of the industry.
The “TOP 4” most commercialised ANSPs (sorted
by A, offer their services in partially de-regulated
(liberalised) national markets with ANS. This fact
indicates that the presence of the competition in na-
tional markets has a positive impact on commercial-
isation of ANSPs.

The authors of this research understand that
there are several additional aspects of commercial-
isation of ANSPs that would be worth exploring
in future research. First of all, there is the impact
of commercialisation of ANSPs on their financial
performance and cost-effectiveness. The authors
are currently unable to conduct such a research as
the consistent economic data (that the research is
strongly dependent on) is not available and the data
from annual reports provide only a fragmented view
on the issue. The authors hope that the situation will
improve with the introduction of Reference Period
(RP3) and that future research of the impact of com-
mercialisation on the financial performance of air
navigation services providers will become possible,
which will allow us to get more refined results of the
commercialisation index. Secondly, memberships
in international research projects such as Horizon
or SESAR are also worth exploring. However, at
the time of conducting this research it was mere-
ly impossible to distinguish between commercially
oriented and only research focused projects.

However, the question for now is how ANSPs
will be exercising the legislative requirement for re-
porting their commercial revenues and how consis-
tent the data will be for further research.
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KOMERCIALIZACIA POSKYTOVATELOV
LETECKYCH NAVIGACNYCH SLUZIEB
—~ AKTUALNY STAV V EUROPE

ABSTRAKT

Tento clanok popisuje sucasny stav komercializacie
poskytovatelov leteckych navigacnych sluzieb (LNS) v
Eurdpe. Prehladnym sposobom mapuje podobny vyskum
z oblasti komercializacie poskytovatelov LNS a iden-
tifikuje jej dva zakladné externé faktory - liberalizaciu
narodnych trhov a dopyt po dalsich sluzbach suvisiac-
ich s LNS. V clanku navrhujeme metodiku numerického
hodnotenia stupfia komercializacie na zdklade indexu
komercializacie poskytovatelov LNS (indexu A.) a
predstavujeme numerické hodnotenie indexu A, 35 eu-
ropskych poskytovatelov. Zaroven kategorizujeme posky-
tovatelov do Siestich réznych kategorii, ktoré odrazaju
rozny stupern ich komercializacie. Vysledky ukazuju, ze
63% eurdpskych poskytovatelov LNS vykazuje znam-
ky komercializacie. Potvrdilo sa tiez, ze korporatizdaciu
nemozno povazovat za priamy prejav komercializdacie.
Napriek previladajuicemu nadzoru, Ze korporatizovani
poskytovatelia su komercne aktivni, zistenia ukazuji,
ze takmer 40% korporatizovanych eurdopskych posky-
tovatelov LNS nie je komercne aktivnych. Nas clanok
tiez uvadza, ze dominantnym prejavom komercializacie
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je napr. vlastnictvo dcérskych spolocnosti a spolocnych
podnikov. Nase vysledky tiez ukazuju, Ze poskytovanie a
rozvoj komercnych sluzieb a produktov suvisiacich s LNS
su najbeznejsimi obchodnymi cinnostami eurdpskych
poskytovatelov leteckych navigacnych sluzieb.

KLUCOVE SLOVA
komercializacia; poskytovatelia leteckych navigacnych
sluzieb, prevadzkovy model.
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