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Resume

The paper is devoted to research of the impact of gradual liberalization
of aviation market on the country’s air transport industry development
and on formation of external economic components of the country's GDP
connected to it directly: export and import of air transport services. The
study of the relationship between the operation indicators of air transport
and formed external economic effects has been conducted using comparative,
correlative and regression analysis based on the statistical data of Ukraine,
which has its own air transport industry and is on the path of aviation
liberalization. A strong dependence of the export of air transport services on
the total number of international flights and its passengers was revealed.
This determines the feasibility of tracking the external economic effects in
the design of changes on directions and means of further development of
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1 Introduction

In the recent decades many studies have been
conducted to explore the impact of the air transport
industry on the world economy and the economic system
of the country involved. Well-known world aviation
organizations, such as the International Civil Aviation
Organization (ICAO), the International Air Transport
Association (IATA), the Air Transport Action Group
(ATAG), the European Regional Science Association
(ERSA) publish annual reports, hold world conferences
to inform the world community about the state and
problems of global air transport development, reveal
the specifics of its activities in the regional and national
context, assess its impact on the economy and make
development forecasts [1-4]. Problems of the aviation
services market development are also cared of by the
World Trade Organization (WTO) [5].

As a mode of transport, air transport contributes
to development of the local economy, which receives
primary, secondary, tertiary and perpetual effects
[6]. Activity of the air transport companies works to
increase the GDP of the involved country due to direct,
indirect, catalytic and induced impact [1-5]. At the
same time, with the growth of the GDP, the demand
for air transport services is growing as an important
component of the tourism business [5-7]. Like other
modes of transport, there is a relationship between the
growth of air transport enterprises’ activity and the

country’s GDP [1, 6, 8-11], as well as regions [12]. The
methodology for estimation of the economic (income)
and social (employment) impact of the air transport on
the national economy was presented in the research of
Dimitrios and Maria [7], where all the quantifications
of the socioeconomic impacts on the data of the Greek
economy have been made.

Liberalization of air transportation is a steady
trend in the world’s civil aviation. Liberalization of
air transportation is the gradual expansion of the
established norms of air traffic regulation in the
Chicago Convention, which has been signed in 1944
and the creation of special aviation regimes, which
were called “open skies“ [5-6]. Creation of the EU
single aviation market put an end to the system of air
services agreements between EU Member States [13].
Other countries are liberalizing aviation market by
progressive expanding the terms of bilateral agreements
on existing bilateral air services agreements between
countries. Such agreements determine whether airlines
can freely set tariffs (whether approval by the other
party is required), how many airlines can provide
transportation services and carrying capacity (capacity
of air transportation services, e.g. volumes, frequency of
air transportation, types of aircraft).

Liberalization has led to substantial economic and
traffic growth due to increased competition and efficiency
gains in the airline industry and positive externalities to
the overall economy [6, 9, 12, 14-16]. Gillen, et al. [17]
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have provided fundamental investigations and have
developed a model that provides measures of distribution
of the gains and losses across the consumers and airlines
of each country involved in the bilateral air transport
agreement. In liberalized markets, there is a significant
increase in traffic due to lower airline tariffs with
increased competition [7-8, 14-15, 18]. Liberalization
allowed for greater choice and more competitive
prices for the travelling public. It arises positive
externalities to the overall economy by stimulation of
growth and employment opportunities, trade promotion
and better transport and logistics services [15]. However,
these impacts are not uniform across countries. The high
competition leads to a change in composition of airlines
operating in the country’s aviation market, especially for
small countries, whose national airlines are not leaders
in minimum costs. The financial performance of aviation
companies directly depends on the volume characteristics
of aviation traffic [19]. This situation leads to their shift
from the market and dominance of the world low-cost
leaders [14-15, 18, 20]. As it was stated at the ICAO
World Aviation Forum in 2015, liberal environment has
led to the sustainable development of international air
transport [14]. An example is the rapid development
of the low-cost carrier AirAsia Group Berhad (AAGB),
which is a powerful transnationaly integrated structure.
In particular, researchers in [12] have found that global
GDP, regional GDP, regional GDP per capita and
population growth are the most correlated factors for the
economic development of AAGB.

Today, the issue of determining the impact of
further liberalization on development of a certain
national economy and its air transport industry remains
unresolved. This is a research from the economical
point of view and from the perspective of searching for
effectiveness and the optimal decision making while
aviation market liberalizing. The example given is the
nation of Ukraine, which has its own air transport
industry and is on the path of aviation liberalization.

2 Liberalization of aviation market and air
transport development of Ukraine

Nowadays, the basis of agreements about air traffic
between Ukraine and other countries are bilateral
air service agreements (ASA). Aviation communication
between Ukraine and EU is regulated based on the
bilateral air service agreements (ASA) with all the
member states and Horizontal Agreement with the
European Commission on certain aspects of air services.
The last one has been developed by European Commission
as a model agreement that liberalizes air services
between the EU and third countries, called ,horizontal“
[13]. The EU also provides setting up open aviation
areas (so called “open skies”) with key partners to
further liberalise certain markets on the bilateral basis
by European Common Aviation Area (ECAA) agreement

between the EU and third countries [21]. In essence, it is
a ,free trade area“ for aviation, in particular in matters
of flight safety, passenger protection, air carrier liability,
environmental protection, competition and state aid.
A major step forward in the liberalisation of EU-US air
traffic was marked with provisional application in March
2008 of the EU-US Air Transport Agreement. This
agreement introduced new commercial freedoms for EU
and US airlines and a unique framework for regulatory
cooperation in the field of transatlantic aviation [22].
In Europe the first such agreements were concluded
with the countries of the Western Balkans and Morocco
in 2006. In 2010 similar agreements were signed with
Georgia and Jordan. In June 2012 an agreement was
signed with Moldova. In general, the ECAA agreements
have been concluded with the EU, Albania, Bosnia and
Herzegovina, the Republic of Macedonia, Montenegro,
Serbia, Kosovo, Norway, Iceland, Liechtenstein,
Switzerland, Morocco, Georgia, Israel, Jordan and
Moldova. According to the ECAA agreement, the air
carriers guided by the common law on licensing and
market access, competition, non-discrimination, flight
safety and state aid have the right to operate within
the EU. After signing such an agreement, the countries
incorporate the EU norms into their national legislation
in the field of air transport management. According
to the ECAA Agreement, the air carriers have the
right to operate within the EU guided by the common
law on licensing and market access, competition, non-
discrimination, flight safety, state aid. After signing
such an agreement countries incorporate the EU norms
into their national legislation in the field of air transport
management [21]. The Agreement with Ukraine was
also based on the “horizontal” agreement, but it has
been later expanded due to the presence of a large-scale
aviation industry in Ukraine. Negotiations on signing
the Agreement lasted from 2007 to 2013. The initialing
of the ECAA agreement took a place on November 28,
2013 at the Ukraine-EU Summit in Vilnius. However,
the signing of the Agreement has not taken place so
far. The ASAs, as the main basis of regulation about
air traffic between Ukraine and EU, designate airlines
that are granted the right to operate flights on all the
routes between countries. At present, Ukraine has
concluded 70 ASAs on scheduled air services, 26 of
which have been concluded between Ukraine and EU
member states. Before 2002 such ASA had made the
designation of airlines which are owned and controlled
by nationals of that signatory EU Member State.
However, in November 2002, the Court of Justice of the
European Union (CJEU) found that such designation
was discriminatory and was in breach of the EU law.
Consequently, each EU Member State is required to
grant equal market access for routes to destinations
outside the EU to any EU carrier with an establishment
in its territory [21]. Thus, the ASAs between the EU
Member States and third countries, including Ukraine,
have been amended to reflect this legal requirement.
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Figure 3 Flights of domestic and foreign airlines in the airspace of Ukraine between 2015 and 2019, based on [26, 30-32]

Thus, the low-cost companies, which were assigned to fly
to Ukraine from the EU member states that did not have
national airlines, were granted a wide access to Ukraine
due to liberalization [18, 23]. In the course of progressive
liberalization in the ASAs, there was a gradual increase
in the number of designated carriers and frequency of
flights on international routes.

As of 2018, air transportation in Ukraine was
carried out by 34 national airlines, which performed
100.3 thousand commercial flights, which was 7.8%

higher than in 2017, with an annual increase by
18.7% in the number of passengers and international
passenger traffic by 27%. As shown in Figure 1, in
2016 there has been a 36% increase in international
passenger traffic for the first time since the decline in
2013 due to the bankruptcy of the national airline - the
monopolist “Aerosvit” and the redistribution of rights
to international routes. In 2017 passenger turnover
increased by 31 %.

Since 2015, after the decline, the number of
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passengers carried on international flights of national
airlines (scheduled and charter flights) has grown
significantly: in 2016 by 31.6%, in 2017 by 28.6% and
in 2018 the growth slowed down to 19.5%, as shown in
Figure 2.

As of 2018, more than the half (54.2%) of all the
passenger traffic of domestic airlines are international
scheduled services. They were operated by 10 national
airlines to 46 countries and the number of passengers who
used their services increased by 16.4% and amounted
to 6796.2 thousand people [26-27]. Moreover three of
the national airlines, namely “Ukraine International
Airlines”, “Wind rose” and “Dniproavia”, are parts of
a strategic alliance based on joint ownership, which
allows to improve the level of services in operational
activities by providing aircraft in use, assigning slots at
airports, providing convenient connections of routes [28].
As it was estimated by Oleshko and Heiets [29], the share
of Ukraine in the global volume of aviation passenger
traffic is not significant, but “despite the instability of
the military, political and economic situation in the
state, the growth rate of air traffic in the Ukrainian
segment of the global aviation market is optimistic for
predicting the future development of air transportation
in Ukraine” [29, p. 5]. This is confirmed by analysis
of changes in the number of flights of domestic and
foreign airlines in the airspace of Ukraine between 2015
and 2019 as well as their annual rates (Figure 3, 4),
performed in this article.

Thus, as shown in Figures 3 and 4, since 2016 there
has been a positive trend of increasing the number of
flights of both domestic and foreign airlines, as well as
the number of transit flights of the latter. Since 2016,
there has been a gradual slowdown in the growth rate of
domestic airlines. At the same time, the growth rate of
the number of flights of foreign airlines in the airspace
of Ukraine slowed down slightly over the next two
years after a rapid growth in 2017 by almost 50 %. Due
to liberalization and expansion of bilateral interstate
agreements on air services between Ukraine and other
countries, in 2019 the number of flights of foreign

airlines in the airspace of Ukraine increased by 21.5 %,
while national airlines - only by 3% [31].

The observed trends indicate a significant
development of the air transportation market due to the
growth of activity of both Ukrainian airlines and foreign
ones, which positively affects the business activity of
Ukrainian airports. Thus, in January 2020 passenger
traffic through the airports of Ukraine increased by
15.3% including international traffic with almost 17%
compared to January 2019 [31].

To assess the level of aviation market liberalization,
the Secretariat of the WTO has proposed the use of the
Air Liberalization Index - (ALI), which is calculated
based on the terms of bilateral air services agreements
between countries [5]. At the beginning of 2017 the
highest value of ALI calculated under the agreements of
Ukraine with 54 other countries was at the level of 27,
which corresponded to the average level [33]. By the end
of 2019 the State Aviation Service of Ukraine decided
to expand the conditions of operation of airlines under
bilateral agreements, which governed air services of
Ukraine with other countries, in particular, to increase
the number of designated carriers and frequencies [34].

Since the liberalization of Ukraine’s aviation
market is not inherently a goal, but mostly a tool of
ensuring Ukraine’s integration into European airspace,
there is a need to investigate its impact on Ukraine’s
economy through the study of the macroeconomic effects,
namely the external economic effects of air transport
development due to the liberalization.

3 Methodology for external economic effects
of air transport development assessment

3.1 Analysis background and definitions

In general, the main effect on society from negotiated
changes in bilateral air transport agreements or their
removal is in providing more choices to air travel in
terms of quantity, quality and fares, giving access to
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the most efficient airlines to liberalized air transport
market. This effect ensures the growth of air traffic
and due to the direct, indirect, induced and catalytic
effects it influences the economies of countries that have
implemented the air transport liberalization. Thus, the
direct impact of air transport is manifested in the direct
creation of working places in airlines and airports, in
handling companies that provide ground maintenance
of aircraft and passengers in airport terminals and in
the provision of air navigation services. In creation of
jobs to ensure the production of goods needed to serve
passengers on board and aircraft at the airport (food,
service), in other words, there is an indirect economic
impact of air transport in related industries. The induced
impact is realized due to the ability of air transport to
generate additional demand for jobs in other sectors of
the economy, such as consumer goods companies, retail
stores, restaurants, financial insurance institutions, i.e.
due to the multiplier effect. The catalytic influence of
the air transport is realized in its ability to facilitate
the interaction of economic agents in implementation
of business processes, ensuring development of the
non-related businesses. The air transport has such
impact on the travel business and international trade in
particular. It is known that the direct, indirect, induced
and catalytic effects of the air transport industry created
approximately 65.5 million jobs worldwide in 2018, for
comparison, 29 million jobs had been created as of 2005
(the growth of 226 %) [2]. The global economic impact
of aviation (direct, indirect, induced and catalytic) is
estimated at 2.7 trillion US dollars by experts, which is
equivalent to 3.6 % of the world’s gross domestic product
(GDP), for comparison, such an impact amounted to
2.960 billion US dollars as of 2005, which accounted for
8% of the world’s GDP and was equivalent to the total
GDP of the United Kingdom [1-2, 4]. The ACARE study
estimates that air transport contributes 2.6 % of the EU
GDP, as it was indicated in the Eurocontril report [35].
According to studies of the impact of the air transport
on the EU economy, the overall economic effect through
investment and underlying productivity have been more
significant, increasing the GDP by 4 % [35].

In turn, the GDP growth stimulates growth in
demand for the air transport services [5-9, 12]. The
methodology for assessing the air transport socio-
economic impact on national economy is presented in
the detailed research in [7], where all the quantifications
of the abovementioned effects have been made on the
Greek economy’ data. The studies on the impact of
liberalization of the air transport on airline competition
and air passenger traffic, on airports’ development,
on the economy of the territories adjacent to airports
and on the regional economy, have also been conducted
[5-6, 8-9, 14-18, 20]. The economic gains that US air
transport receives from negotiated changes in bilateral
agreements, or their removal, has been examined by
Button and Taylor in [6], mainly focusing on the
economic benefits in terms of employment generation.

While considering the overall economic effects from
freer trade in the air transportation services they have
underlined the existence of incremental economic costs
and benefits resulting from the policy change, such as the
following: changes in the tax revenues and expenditures,
“trade exports and imports and the balance of trade,
in employment objectives: number and quality of jobs,
development of tourism and related industries cost of
travel to the business and tourist client” [6, p. 7].

In this study was assumed that for the country’s air
transport market the first direct effect of liberalization
is growth of the international aviation traffic due to
lower tariffs with the growth of the aviation network
routes, as a result of competitive positioning of airlines
and airports. The activity of national airlines in
providing international air transportation is related
to the consumption and provision of services to both
residents and non-residents of the country. It enters
into contractual relations with foreign air navigation
services, airports, handling companies, airlines, ticket
agencies and travel agencies, as well as the country’s air
navigation service, it’s domestic airports and handling
companies (residents) provide auxiliary services to
foreign airlines - non-residents as regulated by the The
Manual on Statistics of International Trade in Services,
items 3.95-3.105 [36]. Accordingly, results of the external
economic activity of aviation enterprises of the country
are reflected in the articles ,exports and imports of
air transport services“. Thus, values of exports and
imports of the air transport services of the country can
be considered as consequences of the external economic
activity of its aviation enterprises. They represent the
external economic effects that the country acquires
from development of its air transport. Accordingly,
the difference between the export and import of
a country’s air transport services (ATS) can be regarded
as a net external economic effect from development
of the country’s air transport, the volume of which is
a component of the country’s net export’ formation
and therefore the GDP. In addition, the total trade
in aviation services reflects the overall international
economic business activity of aviation enterprises -
residents, involved in the provision of international air
transportation. Changes in the structure of air traffic (in
the volume of passenger air traffic, in the number and
ratio of flights of national and foreign airlines) affect
the value of exports and imports of the air transport
services. Values of exports of the air transport services
(ATS’ exports) of the country are formed by aviation
enterprises provided aviation transportation services
(passenger, cargo and auxiliary services) for the non-
residents [36-38].

The methodological approach used in earlier studies
of the impact of the development of air transport on
the GDP of a country, region and the world, is based
on assessment of number of jobs created by aviation
enterprises and their contribution to GDP [1-4, 7-8].
The direct contribution to the GDP was calculated
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Table 1 Nomenclature of used abbreviations

abbreviation term

GDP gross domestic product

ATS air transport services

NA national airlines

NA Pax the number of international flights’ passengers of national airlines

IF Pax the total number of passengers on international flights

IF Pax DEP the number of passengers departing from Ukrainian airports in international traffic
IF Pax ARR number of passengers arriving to Ukrainian airports in international traffic
IFNA number of international flights of national airlines

IFFA number of international flights of foreign airlines

Total IF total number of international flights to and from Ukrainian airports

Table 2 GDP (million US dollars) and international trade of air transport services of Ukraine (thousand US dollars),
[39-41]

indicator 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
GDP 179992 117228 136419 163160 175781 183310 131805 90615 93270 112154 130832
export of ATS 1231100 1111100 1181900 1501100 1510700 1333178 1071263 853619 882840 1091775 1221611
import of ATS 542400 338800 447600 685982 641300 643550 431038 466938 357465 452397 695720
Table 3 Passenger traffic at the airports of Ukraine, thousands of people, [24-25]

indicator 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
IF Pax DEP 4087.3 3534.0 41485 5050.8 5733.0 6356.4 4777.3 47182 5663.6 73185 9115.2
IF Pax ARR 4087.6  3534.3 4148.1 5050.2 57414 6344.3 4727.0 4703.1 56309 7272.6  9142.3
Table 4 International transportation of passengers by air, thousands of people, [24-25]

indicator 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
NA Pax 4934.8 4135.9 5144.3 6328.5 68209 6900.3 5826.6 5679.6 7475.3 9614.5  11446.1
IF Pax 81749  7068.3  8263.7 10030.6 114744 12700.7 9504.3 9421.3 112945 14591.1 182575

by multiplying the number of employees of aviation
enterprises by their average wage (before tax). With this
approach, the contribution of all the aviation transport
to the socio-economic development of a country or region
is assessed regardless of the sources of its formation,
that is, regardless of the activity of which aviation
entities, national or foreign, such indicators of socio-
economic development were achieved.

The purpose of the methodology approach used in
this research is the footprint analysis of the air transport
development due to liberalization in terms of external
economic effects on the national economy. The presented
concept of assessing the external economic effects of air
transport development can be used in addition to the
methods used by ICAO, IATA [1-4], Button and Taylor
[6], Dimitrios et al. [8], for a more complete assessment
of the impact of air transport on the country’s economy.
The methodology used here can also be applied to identify
additional external economic effects from liberalization of
the country’s air transport, due to its complex relationship
with other sectors of the economy. The presence, of
not only direct, but other types of influence of the air
transport as well, was mentioned above.

Authors here relied on open sources of air transport
‘statistics on indicators of air traffic and volumes of
international trade to conduct investigation of their
impact on formation of the external economic effects of
Ukraine air transport services development. The study
of the air traffic impact on the export and import of the
air transport services was carried out by correlation and
regression analysis.

4 Statistical data and methods of analysis

Quantification of aviation transport external
economic effects was conducted based on the statistical
reporting of Ukraine, the standards of which for collection
and accounting of statistical reporting, in particular in
the field of transport, meet the international standards,
including the EU [36-38]. Further in the article for some
terms abbreviations are used, as presented in Table 1.

Table 2 presents the statistical information from
open sources on the GDP and volumes of international
trade in aviation transport services of Ukraine. Tables
3-5 reveal statistical data on indicators of operational
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Table 5 Number of international flights (IF) to and from airports of Ukraine (flights), [24-25]

indicator 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
IFNA 57000 49401 62361 70928 70187 68152 55973 50713 63396 75117 83027
IFFA 55261 52490 56712 60939 70170 71213 51548 43900 41804 54983 69054
total IF 112261 101891 119073 131867 140357 139365 107521 94613 105200 130100 152081
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Figure 5 Dynamics of export and import of the air transport services
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Figure 6 Value of shares of exports, imports and balance of the air transport services of Ukraine
in GDP for the period 2008-2018, %, based on Table 2

activity of the air transport of Ukraine for the period
between 2008 and 2018, systematized from statistical
reporting of Ukraine [24-25].

The IF Pax, the total number of passengers on
international flights (both national and foreign airlines),
was obtained by summing up the number of passengers
arriving at Ukrainian airports and departing from
them. In the context of research on relationship between
the ATS’ export (import) and operational indicators of
the air transport, methods of regression and correlation
were used. The correlation and regression analyses
were for absolute and relative values of x variables. The
variables were chosen as follows: dependent (explained)
variable Y as ATS’ export (import) and independent
(explanatory) variable X as operation indicator of the air
transport: IFNA, IF, NA Pax, IF Pax. The correlation (r)
and determination (R?) coefficients were calculated using
the Microsoft Excel software package. To determine

the correlation strength, the following criteria were
identified: strong dependence (if 0.8 < Ir| < 1), medium
dependence (if 0.3 < Ir| < 0.8) and weak dependence (if
0<Irl <0.3.

5 Results and discussions

Figure 5 shows the dynamics of export and import
of air transport services in Ukraine from 2008 to 2018,
which formed the direct external economic effects of
Ukraine’s air transport, respectively, export represented
a positive effect and import was a negative one in terms
of impact on the total trade of air transport services of
Ukraine.

Figure 6 presents values of shares of the exports,
imports and balance of the air transport services
of Ukraine in the GDP, for the period 2008-2018,
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Figure 8 Dependence of the ATS’ export on the total number of international flights to and from Ukraine’
airports for a period of 11 years
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Figure 9 Dependence of the annual rates of changes in the ATS’ export from annual rates of changes
in number of international flights to and from Ukraine’ airports

calculated based on Table 1. Thus, for 11 years of the
study, the ATS’ exports ranged between 0.68% of GDP
and 0.97% of GDP and ATS’imports - between 0.3%
of GDP to 0.53% of GDP. The balance of air transport
services, respectively, ranged between 0.37 and 0.49%
of Ukraine’s GDP.

According to results of 2018, the IATA experts
estimated that about 1.1% of Ukraine’s GDP had been
generated by the air transport and foreign tourists

arriving by air [3]. In comparison to that value, the
contribution of exports (+ 0.93%) and imports (-0.53 %)
to Ukraine’s GDP was quite significant. The further
study was focused on assessing the impact of the
air transport volumes on formation of direct external
economic effects.

The relationship between the dynamics of the ATS’
exports and of the air traffic, represented by the number
of international flights of national airlines (IFNA), foreign
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Figure 10 Dependence of the ATS’ export on the total number of international flights to and from Ukraine’
airports for the period 2015-2018
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Figure 11 Relationships between the ATS export and the number of passengers on international flights arriving

at and departing from Ukrainian airports over the eleven-year period, based on Tables 2 and 4
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Figure 12 Relationship between annual changes in the ATS’ export and total number of passengers
of international flights (IF Pax)

airlines (IFFA) and the total number of international
flights to and from the airports of Ukraine (Total IF) for
a period of 11 years are clearly raced in Figure 7.

As can be seen from Figure 7 there was a positive
relationship between the ATS export and the number
of flights of both domestic and foreign airlines and the
total number of international flights. In this study was
used the total number of international flights. Results

of the correlation analysis between the absolute values
of the ATS’ exports on the total number of international
flights to and from Ukraine presented in Figure 8, had
shown the presence of a sufficiently average dependence
with the correlation coefficient r = 0.723. However, the
coefficient of determination R? was equal to 0.52, which
indicated that the model built in Figure 8 was not
statistically significant.
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Dependence of annual rates of changes in the ATS’
export from annual rates of changes in the number
of international flights to and from Ukraine’ airports,
considered as strong (r = 0.845), which indicated the
statistical significance of the variable IF. However, the
coefficient of determination of the constructed trend R?
was equal to 0.43, which indicated that the constructed
model cannot be considered statistically significant, as
presented in Figure 9. At the same time, for the data
of four years of observations (2015-2018), correlated -
regression analysis of the dependence of ATS’ exports
on IF Pax, gave a correlation coefficient r = 0.993 and
determined Fisher’s criterion F = 77.5, which was
much higher than the corresponding tabular value,
which indicated the statistical significance of the model
presented in Figure 10.

Figure 11 presents a study of the relationship
between export from the ATS and the number of
passengers carried on international flights of national
and foreign airlines and their total number of flights
that began and ended at Ukrainian airports, excluding
the direct transit passengers.

As can be seen from Figure 11, there were a positive
relationships between the ATS export and the number
of passengers on international flights of both domestic
and foreign airlines and the total number of passengers

on international flights. Results of the study of the
relationship between the absolute values of the ATS’
export and IF Pax, using correlation analylis showed
very weak correlation (r = 0.119), while identified
a strong relationship between the annual changes in
their values (r = 0.794), as shown in Figure 12.

That is, the IF Pax variable was statistically
significant. However, for this case, the linear regression
model is not statistically significant, due to the low
value of the Fisher test (F = 1.7), which is less than
the corresponding tabular value at the value of the
significance level a = 0.05.

At the same time, for the data of four years
of observations (2015-2018), correlation-regression
analysis of the dependence of ATS’exports on IF Pax,
gave a correlation coefficient r = 0.987 and determined
Fisher’s criterion F = 29.1, which was much higher than
the corresponding tabular value (Figure 13). A similar
regression-correlation analysis of the dependence of the
annual change of ATS ’export on the annual change of
IF Pax, based on observational data from 2015-2018,
revealed a correlation coefficient r = 0.998 and Fisher’s
criterion F = 38 (Figure 14). These results showed the
statistical significance of linear regression models for
dependencies for 2015-2018.

Thus, the liberalization of the Ukrainian aviation
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Figure 13 Relationship between the ATS’ export and the total number of passengers on international
flights (IF Pax) for a period 2015-2018
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Figure 14 Relationship between annual changes in the ATS’ export and total number of passengers
of international flights (IF Pax) for the period 2015-2018
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Figure 15 Import of air transport services (ATS) and the number of international flights of national airlines, foreign
airlines and the total international flights to and from Ukraine’ airports, based on Tables 2 and 5
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Figure 16 Dependence of the ATS’ import on the total number of international flights to and from Ukraine’ airports

market, which actually developed in the period 2015-
2018, significantly increased the statistical significance
of variables of the air traffic (number of international
flights, their passengers, annual rate of change) for
models of ATS’export. Therefore, to predict the value of
the ATS exports and annual changes in ATS exports,
one can focus on the constructed linear regression
models shown in Figures 14 and 15.

As can be seen from the visual observation of Figure
15, there were a positive relationships between ATS’
import and the number of flights of both national and
foreign airlines and the total number of international
flights.

As the simulation showed, a confident average
dependence of the ATS’ import on the total number
of international flights has been revealed when both
absolute and relative changes of indicators were
analyzed. Dependence of the ATS import on quantity
of international flights to and from Ukraine’ airports,
can be considered as strong (r = 0. 819). The coefficient
of determination showed that for 69% of cases the value
of ATS’ exports was determined by function of the
IF dependence, presented in Figure 16. Correlation-
regression modeling of this dependence, performed
based on observations from 2015-2018, showed that the
IF variable was statistically significant (r = 0.789) and

the model was statistically significant (R? was equal
to 0.97), in 97% of cases, the import of the ATS was
determined by the function presented in Figure 17.

Figure 18 presents a study of the relationship
between the import from the ATS and the number of
passengers on international flights of Ukrainian airlines,
foreign airlines and the total number of international
flights.

As can be seen from Figure 18, there was a positive
relationship between the ATS import and the number of
passengers on international flights of both domestic and
foreign airlines and the total number of passengers on
international flights. The correlation coefficients showed
that there were the weak dependence of the ATS’ import
from the total number of passengers on international
flights of national airlines and from the number of
passengers on total international flights (0.423 and
0.512).

Results of the study of the relationship between
annual rates of changes in the ATS’ import and annual
rates of changes in the total number of passengers on
international flights of national airlines and annual
rates of changes in the number of passengers on total
international flights, showed average correlation (r =
0.703 and 0.717), while the accuracy of selection of the
regression equations was about 50%, which indicated
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Figure 17 Dependence of the ATS’ import on the total number of international flights to and from Ukraine’
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Figure 18 The relationship between import from ATS and the number of passengers on international flights,
based on Tables 2 and 4

Table 6 Dependence of the ATS’ import and ATS’ export on IF, NA Pax, IF Pax

IF NA Pax IF Pax
export of ATS 0.723 - 0.119
import of ATS 0.818 0.423 0.512

Table 7 Dependence of the annual rates of changes in the ATS’ import and ATS’ export on annual rates of changes in IF,

NA Pax, IF Pax

IF NA Pax IF Pax
export of ATS 0.851 - 0.94
import of ATS 0.672 0.703 0.717

that the model could not be considered statistically
significant. The correlation-regression modeling, based
on data for the period 2015-2018, showed similar results.
The results of correlation analysis for a period of 11
years are presented in the Tables 6 and 7.

Due to the significant difference between the absolute
values of endogenous and exogenous variables, it was
found that the correlation between some of them was
more pronounced in the analysis of their annual rates
of change. The analysis of the correlation coefficients
between the annual growth rates of the ATS’ exports and
the indicators of air traffic revealed a strong dependence
of the ATS exports on number of passenger flights and
passengers of such flights. The correlation between

values of the AT'S imports and aviation traffic indicators
was more pronounced in the analysis of their annual rates
of change and can be assessed as a confident average. So,
the main conclusion is that the gradual liberalization of
the aviation market of Ukraine has led to an increase in
the number of passenger flights and passengers on such
flights, which directly affected the increase in export
earnings from the air transport services.

To continue the discussion, it should be noted that
the proposed methodological concept for assessment
of external economic effects of the air transport
development allows to understand the mechanism of its
influence on the formation of national economy indicators
much better, as well as to track the impact of air traffic
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due to the development of air transport, in particular,
liberalization, on formation of the external economic
effects of the national economy. The advantage of the
proposed methodological approach is in availability of
data for assessing the external economic effects, both
direct and additional. The proposed concept for assessing
the external economic effects of the development of air
transport can be used for a more complete assessment
of the impact of air transport on the country’s economy
as additional to the methods used by ICAO, IATA [1-4],
Button and. Taylor [6] and Dimitrios et al. [8].

As the study showed, there has been a gradual
increase in the magnitude of external economic effects
due to introduction of the liberalization conditions in
bilateral air services agreements between Ukraine
and other countries since 2015. The analysis of the
relationship between the external economic effects of
Ukraine’s air transport development and air traffic
indicators revealed a strong dependence of positive
external economic effects of the air transport development
on the total number of international flights to and from
Ukraine’s airports. Similar results for airports were
reported by researchers Button and Taylor [6], who,
while studying a relatively large number of US airports,
found that the international air transport stimulated
additional growth of business activity and new jobs in
the area adjacent to the airports.

Thus, according to results of the research confirmed
that here was a significant positive relationship between
the traffic volumes and liberalization of the aviation
market, as it was indicated in [6, 8, 14, 15, 17, 18]. The
strong dependence of the positive external economic
effects of the air transport development in Ukraine on
the air traffic volume indicates the feasibility of further
liberalization of the aviation market. At the same
time, the additional study of factors and peculiarities
of formation of import of the air transport services is
required, taking into account its growth over the last
year of the research. The limitations in conducting this
research were associated with difficulty of obtaining the
detailed data on activities of enterprises belonging to
different statistical groups of the air transport industry
(airlines, airports, handling companies, air navigation
services). The identified relationships of the external
economic effects of the air transport development
from such parameters of air traffic as the number of
international flights and the number of passengers
of international flights, do not exclude influence of
other indicators of the air transport operations, their
relationship and aggregate action. Formation of
magnitude of the ATS exports and imports is influenced
by such variables as volume of air traffic (passenger
and cargo flights, number of transported passengers
and cargo), air traffic structure (domestic and foreign
airlines), price level, tax burden, values of airport
charges, the cost of slots, the level of aviation tariffs and
other indicators that affect activities of aviation entities
in a competitive environment.

6 Conclusions

The growth of the air traffic affects the GDP
valueand contributes to development of the country’s
economy due to liberalization of the air transport taking
into account its direct, indirect, induced and catalytic
impact. Changes in the air traffic structure, which
occur due to the redistribution of traffic between the
domestic and foreign airlines, have an impact on the
formation of export and import of air transport services
in the country. One can determine the external economic
effects that a country acquires from its liberalization,
while observing the dynamics of components of the
international trade in the air transport services, when
changing the indicators of air traffic. The numerical
example was Ukraine, which has its own air transport
industry and is on the path of aviation liberalization.
The prevalence of a direct positive external economic
effects of the air transport development over a negative
ones was revealed during the study period between 2008
and 2018. The value of the ATS’ exports in recent years of
research formed an average of 0.95% of Ukraine’s GDP.
The study has found that the gradual liberalization of
the aviation market of Ukraine led to an increase in
international traffic, which was directly reflected in
the increase in the export earnings from air transport
services. The strong dependence of the positive external
economic effects of the air transport development in
Ukraine on volume of the air traffic indicated the
feasibility of further liberalization of the aviation
market. The presented methodological approach on
taking into account the external economic effects of the
air transport development through further liberalization
and the findings can be used by the country’s aviation
administration in developing the management decisions
on the feasibility of structural changes in the air
transport sector and areas for improving the transport
policy, including aviation infrastructure.
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