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STABILITY AND ACTUALITY OF AVIATION

NETWORKS IN BRATISLAVA AND PRAGUE

Abstract

Air transportation is one of the most dynamic modes of transport and it has been considerably influenced 
in the Slovak and Czech Republics by the politico-economical developments occasioning major changes 
since 1989. The aim of this paper is to analyze the aviation networks of Bratislava and Prague and 
particularly the changes of air transport connections between these cities from before the EU enlargement 
in 2003 until the present. Stability and actuality of aviation networks in these two cities were assessed by 
using comparative analyses. The liberalization and deregulation of air traffic in Europe have had a great
impact on the airline networks of both airports. However, the Prague aviation network has shown much 
greater stability than the Bratislavan entity between 2003 and 2009.

Shrnutí

Stabilita a aktuálnost letecké sítě Bratislavy a Prahy 

Letecká doprava patøí k nejdynamiètìjším druhùm dopravy. Ve Slovenské i Èeské republice byla ovlivnìná 

zhodnocení letecké sítì Bratislavy a  Prahy. Pøíspìvek je zamìøený na analýzu zmìn v letecké dopravì 

stability a aktuálnosti letecké sítì tìchto dvou mìst. Liberalizace a deregulace letecké dopravy v Evropì

Keywords: aviation network, stability, actuality, Bratislava, Prague

1. Introduction

The recent evolution of aviation shows that the 
airline industry has become more global. The 
liberalization of air traffic in Europe has resulted 
in spatial changes emerging in the aviation 
network (Ivy, 1997; Derudder and Witlox, 2009;
Burghouwt and Huys, 2003; Reynolds-Feighan, 1995;
Thompson, 2002; Morrell, 1998; Graham, 1998). EU 
air transport liberalization began about a decade after 
the US’s, and it took place over the period 1987–1997.
The situation in Central/Eastern Europe has mainly 
changed since May 2004 when EU liberalization 
admitted 10 new members.

Since this latest extension of the European Union, 
a fairly rapid integration of Europe´s air transportation 
network has also occurred (Reynolds-Feighan, 2007).
The recent EU enlargement has created greater 
demand for travel between Europe’s eastern and 
western fringes and the major airlines have responded 
by expanding their networks (Dobruszkes, 2009). For 

all new member countries, the integration into the 
European international airline industry was a great
opportunity to access the global flow of money, goods, 
people and information. In addition, economic growth 
and lower prices generated sufficient demand for new 
services from both primary and smaller airports. This 
paper particularly concentrates on the consequences of 
the EU enlargement in the aviation network of the two 
new member countries, Slovak and Czech Republics, 
which were formerly united as one country. Among 
all the new member states, the Czech–Slovak airline 
connection achieved the highest international patronage 
with 190 thousand passengers in 2004 (Eurostat:
Statistics in focus 2004). Their membership in the 
European Union and in the Schengen Area currently 
provides a great opportunity for their further growth 
as an important gateway to Europe.

Without doubt, the split of the former Czechoslovakia 
has influenced the aviation of both countries. This 
influence was especially notable in the Slovak Republic 
since its government aviation policy departments and 
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infrastructure had to be developed from scratch. These 
difficult changes to the air transport network occurred 
since the political and economic reorientation of the 
former Eastern block, and they were analyzed by 
R. Ivy (1995). However, the most important evolution 
and change as far as the passenger volume and number 
of destinations is concerned occurred since 2004 when
the two countries became EU members.

The number of passengers carried at Prague-Ruzyne 
Airport rose by 29.9% in 2004. This showed an increase 

catering for 5–10 million passengers (Praha Ruzyne 
Airport Annual Report 2004). In 2004, the Prague 
Airport achieved the highest growth in operations since 
the founding of the company in 1991, thus recording 
it’s best-ever result. The air traffic increase on the 
Prague Ruzynì Airport was not recognized as being 
important until 2003 and before the Czech Republic’s 
accession to the European Union, evidence of such 
a dramatic increase was not noted (Air Navigation 
Services of the Czech Republic, 2004). Additionally, 
the Slovak Republic recorded the largest increase 
in the EU with 73% (Eurostat). This data therefore 
highlights the significance of the year 2004 for the 
aviation of both countries, with the Bratislava airport 

During this period, the number of passengers there 

growth. These increases on both airports were driven 
by the market liberalization and airline expansion 
and especially low-cost carriers (LCCs), tourism and 
country development.

Another atypical year for the aviation of both countries 
was 2009, when the global financial crisis came to 
a head. The unprecedented traffic decline experienced 
since September 2008 coupled with the financial nature 
of the crisis severely affected the position of most 
European airports including those of Prague-Ruzyne 
and Bratislava. Unlike previous crises, European 
airports have experienced a sharp and entrenched 
decrease in air traffic. Three years of growth were lost 
for European airports as passenger traffic over that 

This paper focuses on 
exploring the changes in the aviation network of 1.
Bratislava and Prague airports which have occurred 
since the enlargement of the EU in 2004,
supplementing the evidence of the aviation network 2.
evolution of both hubs after their entrance to EU, 
their networks during the period 2003–2009, 
analyzing the spatial and temporal actuality and 3.
stability of air transport linkages in the Bratislava 

M. R. Štefanik Airport and the Prague/Ruzyne 
Airport during 2003–2009, (herein “actuality” 
refers to the period of time between the existence 
of the last flight in the aviation network and the 
present date), and
investigating how the spatial and temporal 4.
dimension of this airline network changed 
between 2003 and 2009. Here, spatial dimension 
denotes the geographical structure of the airline 
networks of these two selected airports.

2. Brief literature review

Air transportation is one of the most dynamic modes 
of transport and aviation represents the fastest way 
to ship passengers and most types of cargo over long 
distances.

Traditional analysis of airline networks measures 
the network structure by means of variables such 
as traffic distribution and flight frequency (Caves 
et al., 1984; Toh and Higgins, 1985; Reynolds-
Feighan, 1994, 1998, 2001; Bowen, 2002). Several 
measures of network configuration and organisation 
were presented in the previous literature and many 
geographical network analyses use different measures 
to capture elements of the spatial configuration 
of individual airline networks. These include the 
Herfindahl index, the Gini Index and the Theil Antropy 
measure (Reynolds-Feighan, 1998, 2001, 2007;
Lee, 2003; Burghouwt, Hakfoort and van Eck, 2003).

Geographically, there are a number of studies analyzing 
aviation at both airport and route levels (Ivy, 1995;
O´Kelly, 1998; Burghouwt and Hakfoort, 2001;
Burghouwt et al., 2003; Burghouwt and De 

G. Burghouwt and J. Hakfoort (2001) examined the 
evolution of the European aviation network in the 
former EU 15 between 1990 and 1998, and changes 
in the European air transport network occurring 
since the political and economic reorientation of the 
former Eastern block were elucidated by R. Ivy (1995).
This author focused on the airline network of eight 
major airports in Eastern Europe in 1989 and 1993.
At the airport level, D. Seidenglanz (2007, 2008)
analyzed central European cities according to their 
location and accessibility and G. Burghouwt and J. 
De Wit (2005) examined the temporal configuration 
of air transport in the period 1990–1999 of selected 
European airports. This research focused on the 
temporality of airline operations investigated arrival 
and departure times while A. Reynolds-Feighan (1995)
concentrated on the future of regional airports in the 
European Union. Meanwhile, the spatial structure of 
the European aviation network, was researched by 
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G. Burghouwt and J. Hakfoort (2001), G. Burghouwt et 

R. Ivy (1995), B. Graham (1998), A. Reynolds-Feighan 
(1995, 2001, 2007, 2010) etc.

3. Methodology and data

The appropriate indicator of the spatial configuration 
analysis of the aviation network is the amount 
and localization of the destination hubs. Methods 
used in this paper replicate those in the study of 
D. Guròák (2000, 2003) who focused on the stability 
and actuality of European boundaries. The complete 
description of these methods is contained in 
D. Guròák’s 2007 work. A quite involved methodology 
was applied to evaluate the aviation network of 
Bratislava and Prague airports, comprising an analysis 
by two main indices and also by an additional one. 
The first main index was the stability of air linkages 
where this stability is related to the airport’s ability 
to maintain an unchanging destination course (Ch) as 
long as possible:

(1)

where, Asi is the stability of air linkages from the 
origin i (i1 = Bratislava and i2 = Prague), Ch are aviation 
network changes between nodes i and j for j J, J = {j1,
j2, j3,…, jn} during the time period (t) 2003–2009.

The longer unaltered period of flights to the destination 
nodes ensures better stabilization of the aviation 
network’s flights. The stability of the aviation network 
can be hierarchically graduated in relationship to 
its level of flight stability. One of the best of several 
alternative ways of describing flights stability is the 
cartographic method, which utilizes line thickness in 
agreement with D. Guròák (2003). Here, a thicker
line denotes a more stabilized flight to the destination 
node, and vice versa.

The second main index is the actuality of air 
connections. This actuality refers to the period of time 
between the existence of a last flight in the aviation 
network and the present date:

(2)

where Aai is actuality of air linkages from the origin 
i (i1 = Bratislava and i2 = Prague), Lij are flights in 
the aviation network, which come from the origin i to
the destination j for j J, J = {j1, j2, j3,…, jn}during
the time period (t) 2009–2003.

The maximum value of the actuality measure is 0, which 
is related to the actual existing flight. Analogously 
the level of non-actuality index of flights can also be 
measured.

The actuality of the air linkages can be distinguished 
by the type and shade of its line. In this paper, various 
line shades were used. As D. Guròák (2003, 2007)
suggested, this can be evaluated in the percentage of 
the observed period. Both stability and actuality in 
this analysis were examined over a period of seven 
years (2003–2009).

One additional aspect in the aviation network analyses 
is quite important. Since the aviation network is 
characterized by distinctive dynamics (Goetz and 

Èervenková, 2009; Steiner et al., 2008), besides the 
main indexes of stability and actuality, the additional 
index of the existing connectivity of the nodes and its 
continuity was also analyzed. Continuous flights were 
flights, which carried on without suspension. In this 
case, the stability and respective actuality of the flights 
is not important. On the other hand, discontinuous 
flights in the aviation network were those, which 
had been suspended at least once – regardless of the 
time length. Since in some cases the flight actuality 
does not have a large value in terms of the comparison 
and ephemerality of some flights, the continual (resp. 
discontinual) index represents an appropriate tool 
for aviation network analysis. The spatial aspects 
of the aviation network can be interpreted by this 
methodology, while interrupted lines on the maps 
mark discontinuous flights.

These methods exactly describe the observed 
phenomenon since they focus on the development of 
flights (aviation network) during the entire observed 
period.

The data set used consists of OAG/ABC data 
for 2003–2009, which contains variables based on the 
published information on scheduled flights. These 
variables include departure and destination airports, 
flight frequency, aircraft type and seat capacity. This 
data is based on the annual representative month of 
October, except in 2004 where September data was 
utilized because of inaccessibility of October data1.
Since passenger volumes fluctuate considerably 
during the year because of seasonal charter flights, 
data was analyzed for the chosen representative 
month which was less influenced by seasonal 
exceptions.

1 However, this has no influence on the results since both months belong to the same flight schedule season. 
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The basic aviation statistical data for both airports 
was drawn from the Eurostat database and from the 
airports’ official publications and annual reports.

4. Analysis

Due to the political situation during the Cold War 
period, most transport infrastructure, services and 
flows between the East and the West of Europe 
were limited. Air transportation in the Slovak and 
Czech Republics was also considerably influenced by 
this politico-economical development. The political 
upheaval at the end of the 1980’s brought huge changes 
in the air infrastructure and a quite rapid integration 
of Europe´s air transportation network occurred 
(Ivy, 1995), with destinations gradually moving from 
east to west. The next turning point in the air industry 
in both countries occurred upon their entrance into 
the European Union in 2004 (Belianska, 2008). The 
growth in air transportation for all new Member States 
in Central and Eastern Europe was significantly higher 
than the average for EU 25. While Slovakia recorded 
the largest increase of 73% (Eurostat), air transport 
growth in the Czech Republic in 2004 was almost 30%.
The Prague/Ruzyne airport with almost 10 million
passengers remained the premier airport of the new 
member states, moving to the 27th place within the EU 
in terms of passengers carried. Therefore, this paper 
is focused on analyzing the changes in air transport 
linkages in the period from before the EU enlargement 
in 2003 until the present.

In 2003, it was possible to fly from Bratislava as the 
primary departure airport to only11destinations within 
seven states in Europe and two in Asia (Tab. 1), while 
the number of destinations from the Prague airport 
was incomparably higher. Before the EU accession, 
there were 74 possible destinations from the Prague 

airport with a majority of 81.1% of arrival airports in 
Europe, while eight destinations were in Asia, three 
in North America and three in Africa. Results show 
that the aviation market grew considerably in the 
period 2003–2009, mainly in Bratislava, since the 
number of destinations from Bratislava increased 
to 22 in 2009, representing a 100% growth. Meanwhile, 
the number of arrival destinations from the Prague 
airport increased to 100, which indicated a growth
by 35%.

4.1 Bratislava Airport

With the constitution of the Slovak Republic in 1993,
the government also created a state airline – Slovak 
Airlines – to provide for air transport links following 
the withdrawal of CSA. Initially, all the country’s 
airports were owned and operated by the state. Then, 
the state owned airline known as Slovak Airlines 
was created in 1998 to address the lack of air service 
following the breakup of the former Czechoslovakia 
and the subsequent withdrawal of the majority of 
CSA services. The Slovak government announced its 
intention to privatize the Slovak Airlines in 2004 since
the corporation had not grown significantly, 
accounting for only 3% of scheduled airline capacity 
from the Slovak Republic. The largest Slovak carrier 
in 2004 was SkyEurope, which accounted for 44% of the 
scheduled capacity. In January 2005, Austrian Airlines 

Transport Infrastructure: The Slovak Republic). 
Austrian Airlines aimed to improve scheduled capacity 
to Brussels and Moscow, and to increase charter 
services to Egypt, Greece and Turkey. The airline also 
integrated services with its own schedules via code-
sharing and joint operations since Austrian Airlines 
already operated from Bratislava to London, Brussels 
and Paris. Low-cost carriers account for the majority of 
capacity to and from the Slovak Republic, and in 2004,

Tab. 1: The share of arrival destinations from the Bratislava Airport and the Prague/Ruzyne Airport in 2003–2009.
Source: OAG/ABC (2003–2009); * city with more airports was considered as one destination; however, there might be 
flight connections to different airports of the city

Year/ 

Airport

Arrival

destinations

total*

Europe

(%)

W. Europe

(%)

E. Europe

(%)

Africa

(%)

Asia

(%)

N. America

(%)

BTS PRG BTS PRG BTS PRG BTS PRG BTS PRG BTS PRG BTS PRG

2009 22 100 95.5 82.0 77.3 55.0 18.2 27.0 0 1.0 4.5 14.0 0 3.0

2008 23 101 87.0 87.1 73.9 13.0 0 1.0 17.4 7.9 0 4.0

2007 25 93 88.0 87.1 58.1 12.0 29.0 0 1.1 12.0 7.5 0 4.3

2006 94 88.5 87.2 58.5 23.1 28.7 0 2.1 11.5 7.4 0 3.2

2005 23 91 91.3 59.3 21.7 27.5 0 2.2 8.7 7.7 0 3.3

2004 22 92 90.9 79.3 54.5 55.4 23.9 0 3.3 9.1 14.1 0 3.3

2003 11 74 81.8 81.1 45.5 52.7 28.4 0 4.1 18.2 10.8 0 4.1
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they had a 58% share of the total capacity with Slovak 
based SkyEurope filling the majority of this amount. 
The SkyEurope was founded in February 2002,
and with its significant foreign investment capital 
it was the dominant carrier in the Slovak Republic 
between 2004 and 2009. Although the network grew 
rapidly, frequencies were low on most routes and 
the carrier filed for bankruptcy on 31st August 2009,
suspending all flights on 1st September 2009. Since 
there were then stranded passengers, other low-
cost airlines, such as Ryanair and Wizz Air offered 
flights. The national carrier SkyEurope Airlines’ 
share in the scheduled traffic on the Bratislava 

the position of the most favourite airline from 2004.
In 2008, the two low-cost SkyEurope and Ryanair 

which accounted for almost 90% of the entire 
scheduled traffic volume (Bratislava Airport Annual 
Report, 2008). Subsequently, the Irish airline Ryanair 
became the top passenger airline at the Bratislava 

of the scheduled transport. The Slovak SkyEurope 
Airlines company was thus replaced at the top spot, 
being relegated to the second place with a 28% share 
of scheduled transported passengers. Seagle Air 
then completed the top three with its non-scheduled 
transport (Bratislava Airport Annual Report, 2009).

The year 2007 can be considered as a year of 
stabilization. At the same time, this was the year 
when the airport exceeded the threshold of two million 
handled passengers for the first time in the airport’s 
history. The beginning of the year, however, was not 
very promising because following the announcement 
of a tender for Slovak Airlines in February 2007, the 
airport lost two regular lines with stable performance –
Brussels and Moscow. Additionally, although Slovak 
Airlines was the most important air charter carrier 
at the Bratislava airport, it was replaced by the 
Air Slovakia airline. Despite the aforementioned 
negative factors, the new air connections of the two 
main low-cost carriers on the Bratislava Airport 
(SkyEurope Airlines and Ryanair) retained their 
effectiveness, especially during the second half of the 
year. After the “boom”, which was recorded mainly 

had stabilized. The increase of 4.5% in 2007 can be 
considered adequate when the size of the country and 
the airport capacity are taken into account (Bratislava 
Airport Annual report, 2007).

Due to the global financial crisis, 2009 was one of the 
most difficult years in the history of civil aviation in 
both Slovakia and the Czech Republic. This crisis 

caused a general decline in the passenger demand 
for air transport, with its first effects being felt as 
early as the last few months of 2008. The Bratislava 
Airport handled 1,710,018 passengers in 2009,
recording a 23% fall in comparison with the previous 
year and by approximately 200,000 passengers less 

was also undoubtedly influenced by the fact that 
many Slovak citizens terminated work activities 
abroad due to the effects of global economic crisis and 
returned home. Moreover, the closure of the two most 
important airlines, Sky Europe Airlines and Seagle 
Air, which had the Bratislava airport as their home 
base, only accentuated the sensitivity of the Slovak 
market to the economic crisis and reduced the demand 
for air transport. At the same time, this period also 
highlighted Bratislava’s and Slovakia’s limitations as 
attractive destinations for foreign visitors.

Besides the Bratislava Airport, the Slovak Republic’s 
aviation network is represented by five additional 
international airports – Košice Interantional Airport, 

and Airport Poprad-Tatry. Dominance, however, 
remains with the Bratislava Airport, which has 
provided 80% of the entire air transportation volume 
in Slovakia since 2004 (Ministry of Transport, Post 
and Telecommunications SR: http://www.telecom.gov.
sk/files/statistika_vud/vykony_letisk.htm).

The consideration of the total number of passengers 
shows that the aviation market recorded a great
increase at the Bratislava Airport over the studied 
period. While the volume of passenger transport 
in 2003 was approximately 480 thousand, the number 
of passengers in 2008 increased to more than two 

evolution of Slovak air transport was highly dynamic 
over the past period, with the evolution of the Bratislava 
aviation network between 2003 and 2009 apparent in 
Fig. 1 (see cover p. 3).

Changes that occurred in the examined period are 
presented in Tab. 2, which clearly shows that the 
number of arrival destinations oscillated over time. 
As stated above, the number of destinations from 
Bratislava airport at the beginning of the examined 
period was 11 and this number doubled to 22 during
this period. However, the growth was uneven, with 
the highest number of direct connections from 

been decreasing slightly. Bratislava recorded its most 

number of destination countries doubling that of 2003.
However, the statistics have been slightly decreasing 
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the number of airlines active on a given route. The 
consideration of carriers showed that their total 

of the low-cost carrier Sky Europe, which formerly 
had a base in Bratislava, the number of carriers 
remained constant in 2009 compared with 2008. This 
shows the flexibility and dynamics of the aviation 
network. New routes from Slovakia, mostly operated 
by the low-cost carriers Danube Wings and Ryanair 
commenced during 2009. The average travel time 
was slightly longer due to the increased number of 
destinations and destination distance. This followed 
the substantial decrease in average travel time and 
average seat capacity between 2008 and 2009 as
depicted in Tab. 2. This may have been due to the 
decreasing number of destinations from Bratislava 
during the global financial crisis, and because of the 
lost connections with far-distant destinations such as 

Amritsar, Kuwait, Larnaca and Istanbul which were 
formerly serviced by high capacity aircrafts. Although 
the average flight frequency for one hub has remained 
more or less stable during the 2003–2009 period, the 
average seat capacity has considerably increased with 
the growing demand for aviation services.

Besides this considerable growth in quantitative 
indicators, the analysis also shows important changes 
in the spatial configuration of arrival destinations. 
In particular, it is clear that the percentage of 
western destinations has increased considerably 
over eastern ones during the examined period. 
Table 3 shows the top 10 destinations in the terms of 
the number of passenger departures from Bratislava 
in 2008 compared to 2003, and it is evident therein 
that the spatial concentration of passenger demand 
has moved to important Western Europe centres.

Tab. 2: Selected indicators of the Bratislava aviation network in 2003–2009
Source: OAG/ABC (2003–2009); own calculations; *city with more airports was considered as one destination however 
there might be flight connections to different airports of the city

Tab. 3: Top 10 destinations from the Bratislava Airport in 2003 and 2008
Source: Airport Bratislava (2009); *non-scheduled charter destination

Indicator/year 2003 2004 2005 2006 2007 2008 2009

Direct connections* 11 22 23 25 23 22

Arrival countries 9 17 19 17 14 11

Carriers 4 8 7 8 5

Average travel time (min) 131.1 123.2 128.9 145.5

Average seat capacity (per 

destination)
790.1 940.4

Average flight frequency 

(flights per week)
7.2 5.5 5.1

Year 2003 Year 2008

destination number of passengers destination number of passengers

Prague 77,025 London

Košice 31,308 Košice 193,138

Moscow 22,958 Dublin 150,785

London 22,899 Milan-Bergamo 113,974

Paris-Orly 19,499 Paris-Orly

Zurich Hurghada*   94,581

Bourgas 13,225 Prague

Milan-Bergamo 11,987 Frankfurt-Hahn   81,911

Tel Aviv   9,813 Manchester

Larnaca*   8,105 Birmingham

Total 234,175 Total  1,352,979
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From the spatial aspect, Fig.1shows that the evolution of 
the Bratislava aviation network is quite heterogeneous. 
The stability of connections has varied considerably 
over time. During the examined period, 49 destinations
departing from Bratislava airport could be accessed2.
More than a third (34.7%), of these connections 
appeared unstable because they were accessible for 
only one year between 2003 and 2009. Destinations 
with 2–3 years accessibility were considered to 
have slightly stable connections, and therefore this 

this period. However, the connections accessible 
for 4–5 years denoted relative stability, and these 
connections accounted for 20.4% of all destinations. 

These connections can be considered as stable. It can 
therefore be concluded that between 2003 and 2009,
the Bratislava air network was quite changeable.

The index of actuality does not correlate with the 
stability of the connections. The analysis showed 
less stable connections from the beginning of the 
period (BER) and from the end of the examined 
period (BRE), too. Moreover, some stable connections 
(e. g. TLV) are losing their actuality. Meanwhile, it is 
necessary to bear in mind that the western linkage at 
the Bratislava airport is becoming more developed.

4.2 Prague/Ruzyne Airport

The Prague Airport is an operator of the most important 
international airport in the Czech Republic and the 
biggest airport of the new EU member states. It is one 
of major hubs for Central and Eastern Europe (Fig. 2,
see cover p. 3). In 2008, the Prague Airport was voted 
the best Eastern European airport in the World Airport 
Awards poll. Because of its exceptional location in the 
centre of Europe, the Prague Airport is also becoming 
an increasingly important transit hub. Its long-term 
growth was fuelled by the Czech Republic’s accession 
to the European Union in 2004 and its subsequent 
admission to the Schengen agreement. Since the 
end of March 2008, the handling of passengers and 
baggage destined for Schengen countries has been 
disencumbered from customs and passport control. The 
national airline of the Czech Republic, Czech Airlines 
(CSA), with more than 40% of the airport operations 
share, has been the largest carrier active at the airport, 
while the most dynamically growing sector has become 
that of the low-lost carriers. CSA reported that 2004 was
a successful year recording its largest ever growth 
rate of 21% carrying a record number of 4.34 million
passengers (Air Transport Infrastructure: The Czech 

Republic). Punctuality also improved significantly 
with the airline moving from 20th th place overall 
amongst the European carriers. In 2004, CSA provided 
over 53% of all capacity to and from the Czech Republic, 
with the majority of the remainder provided by full 
service carriers at 23%. While Czech Airlines was the 
dominant carrier in Prague, Europe’s low-cost carriers 
(LCC) were very well represented, with SmartWings 
being the locally-based one operating since May 2004.
This airline belongs to Travel Service, a company
currently majority-owned by the Icelandair Group. 

to and from the country in 2004, with Easyjet providing 
the greatest capacity flying to the Czech Republic. This 
carrier operated flights to Prague mainly from London 
and other UK destinations. The LCC’s share has been 
increasing rapidly since 2004 at the Prague airport 
and in 2008, it attained about 27% of the scheduled 
flights. Although low-cost airline flights were used 
mainly by passengers from the United Kingdom to 
the Czech Republic, the Prague airport also served as 
a destination for LCC’s arriving from other European 
airports. SkyEurope initiated services from Prague 

of 2007 it operated 15 routes. Frequencies increased 
on key business routes such as Amsterdam, Milan and 
Paris, while there where new daily regional services to 
Bratislava, Kosice and Vienna (Anna, 2007).

Due to the attractions of the Czech Republic as 
a leisure and business destination, it is most likely 
that all LCC’s will increase their future capacity (Air 
Transport Infrastructure: The Czech Republic).

In 2004, the Prague-Ruzyne airport was the most 
important hub not only in the Czech Republic, but 
according to its performance growth it was one of the 
leading airports in countries that became new EU 
member states on 1st May 2004. After the accession of 
the Czech Republic to the EU, the number of flights 
to European cities by classic airlines also increased. 
The commencement of regular flights to a number
of new destinations and the considerable increase in 
flight frequency on existing regular routes was also an 
important factor influencing the growth in the number 
of movements at the Prague-Ruzyne airport. In 2004,
Prague-Ruzyne also played the role of an important 
transit point for passengers whose target destination 
was not Prague and the Czech Republic. This mainly 
involved flights from Western Europe or North 
America to Eastern Europe or target destinations in 
the Near or Middle East areas and vice versa (ANS 
Annual report, 2004). Therefore, the Prague airport 

2
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holds a specific position compared with the Bratislava 
airport.

The airports of the Czech Republic can be divided into 
three main categories:

The Prague/Ruzyne airport is considered to be an 1.
airport of national importance,
The regional airports of Brno, Ostrava, Karlovy 2.
Vary and Pardubice are classified as international 
airports and 
The remaining regional airports are considered less 3.
important (Ministry of Transport CZ – http://www.
mdcr.cz/cs/Letecka_doprava/letiste/).

As is also the case in Slovakia, the Czech Republic 
has a small land area, and aviation there concentrates 
mainly on international transportation, especially 
that provided by the Prague airport. Consequently, 

during the entire examined period, the Prague Airport 
contributed by more than 90% to the Czech Republic’s 
total air transportation. Although the Bratislava airport 
has undergone considerable development in recent 
years, the Prague Airport’s has been more significant 
and dynamic. The total number of passengers handled 
by the Ruzyne airport from 2003 to 2008 increased

destinations of Prague Airport are shown in Tab. 4.
Additionally, all Ruzyne’s observed indicator values are 
more progressive than those of the Bratislava Airport. 

Table 5 indicates that the top 10 destinations as to 
transported passengers have mostly remained stable 
over this period. It is noticeable that the aviation 
network of Prague Airport is mainly oriented towards 
the important hubs and metropolitan cities of Western 
Europe. In this comparison of the top 10 destinations,

Tab. 4: Selected indicators of the Prague aviation network in 2003–2009
Source: OAG/ABC (2003–2009); own calculations; *city with more airports was considered as one destination however 
there might be flight connections to different airports of the city

Tab. 5: Top 10 destinations from the Prague/Ruzyne Airport in 2003 and 2008
Source: Prague/Ruzyne Airport (2009)

Indicator/year 2003 2004 2005 2006 2007 2008 2009

Direct connections* 74 92 92 95 93 101 93

Arrival countries

Carriers 32 32 38 37 39

Average travel time (min) 112.7 115.7 110.5 110.1 115.5 141.5

Average seat capacity (per 

destination)
718.3 745.0 797.1 788.4 879.1

Average flight frequency 

(flights per week)
5.8 7.2 7.9 7.1

Year 2003 Year 2008

destination number of passengers destination number of passengers

London 801,295 Paris 542,380

Paris 403,999 Amsterdam 447,017

Frankfurt 379,483 Frankfurt 429,834

Amsterdam London

Moscow Moscow 394,258

Tel Aviv Madrid

Zurich 171,722 Brussels 308,750

Copenhagen Dublin 288,535

East Midlands Rome 282,358

Brussels 150,018 Copenhagen

Total 2,938,220 Total 3,698,323
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Table 5 also shows no significant change in the spatial 
configuration of the aviation network since the Czech 
Republic accession to the EU. Only three destinations 
out of ten were changed. The number of passengers 
traveling into these destinations changed considerably 
and it became more balanced.

In contrast to Bratislava, the Prague aviation 
network showed much greater stability over the 

that stable connections are dominant. These represent 
slightly more than 50% of all destinations during 

the period. On the other hand, unstable connections 
create only about 15%, which is half the percentage 
attained by Bratislava. Lower values were also 
recorded for slightly stable (17.9%) and relatively 
stable connections (14.2%), with these percentages 
representing the smallest number of all connections. 
Thus, changes in the spatial configuration of the 
Prague air network between 2003 and 2009 appear
small in comparison with the Bratislava aviation 
network. Nevertheless, it must be noted that the 
selected indicators of the Prague air transportation 
increased over this period. Prague proved to be a high

Fig. 3 – continue
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Fig. 3: Development of the Bratislava and Prague aviation networks between 2003 and 2009
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demand centre for air transportation within Europe, 
particularly within the EU. It proved to have stronger 
linkages with Western Europe than other new member 
states, particularly including Slovakia, even before EU 
enlargement. The Prague Airport is also prospering 

of the Vienna operation in 2004, which is a great
achievement compared to 35.7% 10 years ago (Prague 
Ruzyne Airport Annual Report). Therefore, the Prague 
Airport is beginning to compete successfully with 
the Vienna airport and, importantly, it is gradually 
becoming a sound competitor able to be counted on 
in Central Europe. The Prague-Ruzyne Airport is the 
largest airport of those in all countries which joined the 
European Union in 2004, and it is currently recording 
exceptional escalation in operating performance. It 
handles the largest number of passengers compared to 
the Warsaw and Budapest rival airports in this region. 
According to the World Travel and Tourism Council, 
the Czech Republic is among the top ten fastest 
growing countries in tourist demand. Prague is one 
of the world's most popular tourist destinations, with 
the inbound number of foreign tourists increasing by 
a million between 2003 and 2004 (Czech tourism). 
Tourists are arriving mainly from Germany, which 

USA (Czech Statistical Office).

5. Discussion and conclusion

The entrance of Slovak and Czech Republics to the 
EU has contributed to their growth in trade, increased 
mobility of capital and movement of labour, and this 
has resulted in emerging new travel destinations and 
the growth of demand in the aviation market. Factors 
determining the air transport market include trends 
in income, fares and costs, while institutional reforms 
such as liberalization, rising incomes and increased 
leisure time have contributed to the steady growth of 
demand occurring in the aviation market.

In summary, air transportation in the examined 
countries of Slovak and the Czech Republic is mainly 
concentrated in one primary hub, which is naturally 
the capital city.3 Therein, Bratislava and Prague 

international airports account for more than 80% of the 
air passenger volume. This paper therefore presents 
an overview of changes in the spatial concentration of 
the airline networks of Bratislava and Prague/Ruzyne 
airports during the period 2003–2009.

Through the analysis of selected indicators, important 
temporal and spatial changes in the aviation networks 
of both hubs were identified. It was observed that 
both airports had recorded significant growth in 
aviation since their integration into the EU in 2004.
However, this growth was not linear throughout the 
period. Moreover, the situation and position of the 
Prague/Ruzyne airport is entirely different compared 
to that of Bratislava. While the Prague/Ruzyne airport 
ranks among the top 30 airports of the EU, gaining 
the 27th place in 2008, Bratislava rated as the 103rd

airport within the EU in terms of passengers carried. 
Furthermore, when the stability of the air networks 
during the examined period is considered, the Prague 
air network has proven to be much more stable 
compared to Bratislava’s. One of the reasons for this 
is Prague’s advantageous location and significant 
position even prior to EU accession. Although the 
Czech Republic joined the EU only in May 2004,
thanks to more liberal air service agreements with 
other countries (especially the UK), traffic was already 
booming well before 2004 due to low-cost carriers. 
Low-cost services go started from London Stansted as 
early as September 1999.

It is also worth noting that although western linkages 
dominate both networks, more striking changes are 
noticeable in the Bratislava’s aviation network than in 
the Prague’s. A significant growth in western linkages, 
together with increased seat capacity, occurred in 
Bratislava during the period of analysis. Compared 
to the Bratislava aviation network, the significant 
intercontinental orientation of the Prague aviation 
network should be noted, especially regarding North 
American and Asian links. According to the airport, its 
principal interest is to develop long-haul routes with 
North America and Asia, more city-pair connections 
within the European region and to become the main 
Eastern European hub (Prague Airport).

Airport/stability Unstable Slightly stable Relative stable Stable

BTS 34.7% 20.4%

PRG 15.7% 17.9% 14.2% 52.2%

Tab. 6: Stability of the Bratislava and Prague/Ruzyne aviation networks 
Source: OAG/ABC (2003–2009); own calculations

3 In air passenger transportation the term hub serves as transhipment point and allows for the replacement of direct connections 

term hub is taken to mean a transportation node.
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Concluding, the Prague/Ruzyne airport certainly 
dominates in terms of air traffic volume. Meanwhile, 
during the examined period of 2003–2009, there 
was very rapid and dynamic air traffic growth in 
Bratislava. Analysis also showed a considerable growth 
in quantitative indicators and significant changes in 
the spatial configuration of the Bratislava aviation 
network. Bratislava’s rapid growth from a low-base is 
explained by the fact that after Czechoslovakia split 
into two separate states, the national flag carrier –CSA 
remained in Prague in the Czech Republic. The vacuum 
in Slovakia was filled by the emergence of SkyEurope, 
an LCC, which in effect became the new flag-carrier for 
the country. Following the void in the Slovak market left 
by SkyEurope in September 2009, other carriers tried to 
fill this market gap. During 2009, when SkyEurope was 
struggling and finally exited the market, new routes 
from Slovakia operated mainly by DanubeWings and 

Bratislava airport, Ryanair became the country’s biggest 
airline, marketing Bratislava as a secondary airport 
to Vienna. Additionally, in its early days SkyEurope 
expected that many passengers would use Bratislava 
as a secondary airport to nearby Vienna where low-cost 
flights were virtually non-existent. However, the airline 
changed its philosophy, and in March 2007 it began to 
operate a growing base in Vienna with more routes and 
aircraft based there than in Bratislava.

The liberalization and deregulation of air traffic in 
Europe have had agreat impact on the airline network of 
both airports. According to G. Burghouwt et al. (2003),
one of the most profound effects of deregulation was 
the entrance of low-cost carriers into the European 
aviation market. These low-cost carriers experienced 
rapid growth, especially after 1999. In Europe, the 
development of low-cost carriers is a significant factor 
in the evolution of airline networks, competition, and 
demand trends. Moreover, the accession of 12 new
member countries to the EU automatically extended 
the territories and the number of airlines resulting 
from this liberalization. In these countries, low wage 
costs, low incomes and the weakness of flag carriers 
are additional elements favouring the development 
of LCC´s. New East-West low-cost supply could also 
be quite attractive for migrants from Central Europe, 
who might substitute low-cost airlines for international 

play a significant role in the aviation market of the 
new member states. Since the enlargement of the 
EU to East Central Europe, the low-cost air service 
has diversified in favour of new west-east air links 
(Dobruszkes, 2009). Low-cost airlines responded to 
the emerging need and demand resulting from the new 
geopolitical arrangements in Europe. The new west–
east routes reflect new forms of mobility including 

post-migration flows from the east by those who have 
gone to work in Western Europe, new tourist practices 
and new types of business. (Dobruszkes, 2009).
According to F. Dobruszkes (2009), the low-cost 
supply of west-east links grew from 2% in 2004 to 13%
in 2008. This indicates that low-cost airlines play an 
important role in the air industry of the new member 
states. The European low-cost carriers offer point-
to-point air services rather than indirect connecting 
one routed through carrier hub airports (Reynolds-
Feighan, 2007). They offer low fare services between 
mainly under-utilized secondary airports close to key 
European metropolitan areas (Button, 2004).

On the other hand, it is important to note the factors, 
which have negatively influenced the air industry 
recently. These factors especially include the global 
financial crisis, the collapse of low-cost carriers and 
the threat of terrorism. Hence, an evident slowdown 
in the dynamic evolution of air transportation in 
recent periods can be observed. The effect of the 
economic crisis on the air transport industry became 
apparent mainly during the end of 2008. After 
an uninterrupted period of six years of sustained 
growth in EU aviation, the data exhibited a decline.
European airports lost 100 million passengers 
in 2009 (ACI, 2009), and the overall passenger traffic 
at European airports for 2009 decreased by 5.9%
compared with 2008 (Anna, 2009). For Bratislava, the 
monthly seasonality profile also shows that passenger 
numbers have fallen since October 2008, when the 
global economic downturn affected air travel. In 2009,
the passenger numbers in Bratislava fell by 23%
on the previous year. This declining trend from the 
last quarter of 2008 was also recorded at the Prague 
airport. However, the overall decrease of 7.8% was not 
as sharp as the Bratislava’s. An example specific to the 
Slovak Republic as a consequence of the crisis was the 
return of huge numbers of workers from Great Britain 
and Northern Ireland. These workers represented 
an important segment of the stable customer base of 
Bratislava Airport. Proof also lies in the comparison 
of the volume of transport to and from destinations 
in Great Britain, where flights from Bratislava posted 
a slump of 20% (BTS Annual Report, 2009). In addition, 
the crisis reflected in the decreased interest in flight 
holiday packages during the summer season.

The summary of world financial crisis impacts is as 
follows:

bankruptcy of very important stable airlines 1.
operating from the Bratislava airport, 
sharp decrease of passengers working abroad, 2.
decreasing public demand for air transport, and 3.
changes in holiday destination preferences 4.
negatively influenced passenger air traffic 
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in 2009 much more at the Bratislava airport than 
at the Prague-Ruzyne airport.

This concurs with the ACI 2009 report that major 
hubs tended to be comparatively less affected than 
other airports, mainly due to the strength of their local 
market and better performance from their connecting 
traffic. On the other hand, the large/medium regional 
airports tended to be more affected, while small 
regional airports only randomly performed better due 
to growth opportunities offered by low-cost airlines. 

In the long-term analysis, however, the dynamic 
growth of both airports is quite noticeable, especially 
for the Bratislava Airport, which reported record 
values within the EU throughout the entire examined 
period.

In conclusion, for the completion of the development 
of business and tourism within Europe, it is necessary 
to build transportation linkages that break the former 
East-West barrier. Air transport can certainly help 
these countries achieve a high level of access to global 
markets and foreign investment, and it might be also 
an important source of economic stimuli for local 
economic development. K. Button (2004) states that 
the availability of air transport can also act to enhance 
economic growth as well as being a follower of it.

Acknowledgement

The paper was produced with a support from VEGA 
grant No. 1/0454/09 titled “Regional disparities in 
the context of regional development: analysis of 
their formation and moderation”.

References

BRYAN, D. L., O´KELLY, M. E. (1999): Hub-and-spoke Networks in Air Transportation: an Analytical Review. Journal of 
Regional Science, Vol. 39, No. 2, p. 275–295.

BOWEN, J. (2002): Network change, deregulation, and access in the global airline industry. Economic Geography, Vol. 78,
No. 4, p. 425–439.

BURGHOUWT, G., HAKFOORT, J. (2001): The Evolution of the European Aviation Network, 1990–1998. Journal of Air 
Transport Management, Vol. 7, p. 311–318.

BURGHOUWT, G., HUYS, M. (2003): Deregulation and the consequences for airport planning in Europe, In: DISP, No. 154,
p. 37–45.

BURGHOUWT, G., DE WIT, J. (2005): Temporal Configurations of European Airline Networks. Journal of Air Transport 
Management, Vol. 11, No. 3, p. 185–198.

BURGHOUWT, G., HAKFOORT, J., RITSEMA VAN ECK, J. (2003): The Spatial Configuration of Airlines Networks in 
Europe. Journal of Air Transport Management, Vol. 9, No. 5, p. 309–323.

BUTTON, K. (2004): Wings Across Europe. Towards an Efficient European Air Transport System. Hapshire, Ashgate 
Publishing, 128 pp.

CAVES, D. W., CHRISTENSEN, L. R., TRETHEWAY, M. W. (1984) : Economics of density versus economies of scale: why 
trunks and local service airline costs differ. RAND Journal of Economics, Vol. 15, No. 4, p. 471–489.

DERUDDER, B., WITLOX, F. (2009): The impact of progressive liberalization on the spatiality of airline networks: 
a measurement framework based on the assessment of hierarchical differentiation. Journal of Transport Geography, 

p. 423–432.

EUROSTAT. Statistics in Focus. Air passenger transport in Europe. Eurostat [online] <http://ec.europa.eu/eurostat>.

GOETZ, A. R., GRAHAM, B. (2004): Air transport globalization, liberalization and sustainability: post-2001 policy dynamics 

p. 1–13.

GRAHAM, B. (1998): Liberalization, regional economic development and the geography of demand for air transport in the 



MORAVIAN GEOGRAPHICAL REPORTS 1/2011, Vol. 19

30

Geografické aspekty støedoevropského prostoru. Brno, Masarykova univerzita v Brnì, p. 1–25.

Bratislava: Kartprint, 208 pp.

IVY, R. (1995): The Restructuring of Air Transport Linkages in the New Europe. The Professional Ggeographer, Vol. 47, No. 3,
p. 280–288.

IVY, R. (1997): Planning strategies in Europe´s air market: A case study of Australian Airlines. European Planning Studies, 
Vol. 5, No. 1, p. 95–110.

LEE, D. L. (2003): Concentration and Price Trends in the US Domestic Airline Industry: 1990–2000. Journal of Air Transport 
Management, Vol. 9, No. 2, p. 91–101.

MORRELL, P. (1998): Air transport liberalization in Europe: the progress so far. Journal of Air Transport World Wide, Vol. 3,

OAG Pocket Flight Guide 2003–2009. Europe, Africa, Middle East. October, Illinois: Downers Grove.

REYNOLDS-FEIGHAN, A. J. (1994): EC and US air freight markets: network organization in a deregulated environment. 
Transport Reviews, Vol. 14, No. 3, p. 193–217.

REYNOLDS-FEIGHAN, A. J. (1995): European and American approaches to air transport liberalization: some implications 

REYNOLDS-FEIGHAN, A. J. (1998): The impact of US Airline deregulation on airport traffic patterns. Geographical Analysis, 
Vol. 30, No. 3, p. 234–253.

REYNOLDS-FEIGHAN, A. J. (2001): Traffic Distribution in Low-Cost and Full-Service Carrier Networks in the US Air 

REYNOLDS-FEIGHAN, A. J. (2007): Carrier Network Structures and the Spatial Distribution of Air Traffic in the European 

REYNOLDS-FEIGHAN, A. J. (2010): Characterisation of airline networks: A North American and European comparison. 

SEIDENGLANZ, D. (2007): Central Europe: Urban Typology Based on Airport Location and Accessibility. In The Vital 
City: 10th Anniversary Conference of EURA, 2007.

SEIDENGLANZ, D. (2008): Typologie støedoevropských mìst podle dostupnosti letecké dopravy. Miscellanea Geographica 
Universitatis Bohemiae Occidentalis, Plzeò, Západoèeská univerzita v Plzni, No. 14, p. 143–148.

SEIDENGLANZ, D., ÈERVENKOVÁ, M. (2009): The Dynamics of Air Transport Networks and Related Changes of 
Connectivity in the Central Europe. 

Problems, Vol. 4, No. 2, p. 73–84.

THOMPSON, I. B. (2002): Air transport liberalisation and the development of third level airports in France. Journal of 
Transport Geography, Vol. 10, No. 4, p. 273–285.

TOH, R. S., HIGGINS, R. G. (1985): The impact of hub and spoke network centralization and route monopoly on domestic 

Ministry of Transport, Post and Telecommunications SR: [online] URL: <http://www.telecom.gov.sk/files/statistika_vud/
vykony_letisk.htm>.

Ministry of Transport CZ [online]. URL: <http://www.mdcr.cz/cs/Letecka_doprava/letiste/>.

ACI EUROPE 2009 (Airports Council International): Update on the Crisis. Renewed Call for competitive Relief Measures. 
November 2009. [online]. URL: <http://www.aci-europe.org/upload/ACI_CRISIS-UPDATE.pdf>. 

Airport Praha Ruzyne [online]. URL: <http://www.prg.aero/en/site/uvodni_stranka.htm>, <http://www.prg.aero/en/business-
section/aviation-business/airport-facts/market/>.

Airport Bratislava [online]. URL: <http://www.airportbratislava.sk/index.aspx>.



Vol. 19, 1/2011 MORAVIAN GEOGRAPHICAL REPORTS

31

id=1145>.

Air Transport Infrastructure: Section 4, The Czech Republic. Avia Solutions [online]. URL: <http://www.ec.europa.eu/
transport/air...infrastructure/czech_air_transport_infrastructure_en.pdf>.

Air Transport Infrastructure: Section 7, The Slovak Republic. Avia Solutions [online]. URL: <http://www.ec.europa.eu/
transport/air...infrastructure/slovakia_air_transport_infrastructure_en.pdf>. 

Airline network news and analysis (Anna) [online]. URL:<http://www.anna.aero/2009/05/15/routes-europe-host-prague-
gains-30-new-services-in-a-year/>, <http://www.anna.aero/2007/10/19/prague-traffic-growth-unaffected-by-slump-in-uk-
demand/>, <http://www.anna.aero/2009/05/15/routes-europe-host-prague-gains-30-new-services-in-a-year/>,<http://www.
anna.aero/2007/10/19/prague-traffic-growth-unaffected-by-slump-in-uk-demand/>, <http://www.anna.aero/2007/10/19/
huge-potential-for-growth-in-new-europe-as-lccs-take-on-national-carriers/>, <http://www.anna.aero/2009/12/11/slovakia-

World Travel and Tourism Council 2009 [online]. URL: <http://www.sh-e.com/presentations/smurray_10-19-09.pdf>.

Czech tourism [online]. URL: <http://www.prg.aero/en/business-section/aviation-business/launching-operations/travel-
industry/>.

Czech Statistical Office [online]. URL: <http://www.prg.aero/en/business-section/aviation-business/launching-operations/
travel-industry/>.

Authors´ addresses

janagrencikova@yahoo.com
krizan@fns.uniba.sk

Assoc. prof. RNDr. Ladislav TOLMÁÈI, Ph.D., e-mail: tolmaci@fns.uniba.sk
Department of Regional Geography, Protection and Planning of the Landscape,
Faculty of Natural Sciences, Comenius University in Bratislava,
Mlynská dolina, 842 15 Bratislava, Slovakia



Fig. 1: Stability and actuality of the Bratislava aviation network

Fig. 2: Stability and actuality of the Prague /Ruzyne aviation network


