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Summary. Currently, the branch of air transport is one of the most dynamically
developing branches of transport. Modern air transport systems provide relatively
high quality of services in terms of satisfaction, preferences, and tastes of potential
recipients, passengers, and freight operators. Air transport systems use highly
advanced technologies, equipment, infrastructure, and appropriate rules and
procedures in order to ensure the desired quality of services. The article presents an
analysis of the volume of passenger and cargo transport in air transport on the
example of the Warszawa Okecie International Airport (Poland). The analysis
covered the years from 2011 to 2021. In addition, the market of air services, and air
connections with Warszawa Okecie International Airport were characterized.
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1. INTRODUCTION

An efficiently functioning transport system guarantees the fast and stable economic
development of each country. Transport needs arise as a result of the uneven distribution of
resources and the geographical mismatch between the place of their creation and the place of
their use. Transport needs can be met using various means of transport [27, 28, 29]. Many of
the earlier research works emphasize the close relationship between the location of industrial
centers and the role and importance of transport quality [8], [30], [40].

According to [20], [24, 25, 26], the basic and indisputably most important objective of the
functioning of each airport is to guarantee the safe movement of aircraft in accordance with the
flight schedule. The above activities involve the provision of transport services for passengers,
goods, cargo, mail, etc. Hence, another, but already indirect feature of airports is responding to
the needs reported by the public regarding their willingness to move from various points and
transport goods. By making their infrastructure and human resources available to other entities
that deal with air transport, airports allow indirectly to satisfy the desires and needs related to
the transport and transfer of people and goods.

At the airport, aircraft perform different types of flights. These are [12], [16], [31]:

- a commercial flight which is closely related to commercial transport,

- an international flight in which the aircraft moves beyond the borders of the countries,

- a transit flight that takes place within the airspace of the Republic of Poland, but the beginning
and end of the flight take place outside Poland,

- a long-haul flight, the duration of which is more than eight hours over a specified single-leg
distance.

On the other hand, air transport is a flight or a series of flights where there is a specific
remuneration and an agreement on the temporary commissioning or taking into use of the
aircraft and the transport of passengers, goods, etc. Air transport can be divided into [5], [16],
[34]:

- scheduled air transport, i.e., flights offered to the public for purchase, aircraft are designed to
transport passengers, luggage, goods, etc., transport is carried out according to a published
flight schedule at regular intervals with regular frequency and on fixed routes,

- charter transport carried out on the basis of an air charter agreement. In it, the carrier specifies
the number of seats available or the capacity of the aircraft. The lessee is the charterer. The
purpose of such a flight is to perform specific transport of passengers, luggage, goods or mail.

The article presents an analysis of the volume of passenger and cargo transport in air
transport using the example of the Warszawa Okecie International Airport (Poland). The
analysis covered the years 2011-2021. In addition, the market of air services, and air
connections with Warszawa Okgcie International Airport were characterized. After introducing
the subject of the article, the second section describes the most important features of the air
transport services market. The next, third section presents a short timeline of the functioning of
the Frederic Chopin International Airport in Warsaw and lists the air connections with the
Warszawa Okecie International Airport. The fourth section contains an analysis of the volume
of passenger and cargo transport at the Warszawa Okecie International Airport in the last years
of the airport's operation, i.e., from 2011 to 2021. This analysis covered both domestic and
international flights. The last, fifth section contains a summary and conclusions from the
analyses carried out in the article.
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2. THE AIR TRANSPORT SERVICES MARKET

The market of air transport services takes into account the relationship between demand and
supply. It is a relationship where buyers aim to purchase an air service and services are offered
by sellers aiming to make trade. There are also units of the competitive market here. According
to [22, 23], [43], the air transport services market can be defined as a place, process, space,
situations, mechanism, as well as a set of conditions in which air transport entities operate. This
particular market has a global character and is characterized by heterogeneity, seasonality,
dependence on external factors, and has an innovative nature of the services provided, a high
level of security, and above all, a high quality of services provided. On the market of air
transport services, there are entities in the form of sellers and buyers. The following criteria for
classifying the aviation market are distinguished [7], [11], [22]:

- subject,

- subjective,

- spatial,

- organization of transport.

According to [32], [35], [41] the main components of any market are demand, supply, and
price. With regard to the market for air transport services, it takes into account these elements
through the prism of the air services provided. In turn, demand [15], [35], [38] is the amount of
goods or services that consumers are willing and able to buy at a given price and at a given
time. The creation of demand on the market for air transport services is influenced, among
others, by the price and such features as the travel needs to be reported by consumers of air
transport services, the number of passengers carried, the position of competition on the market
and the prices of services offered by competing entities, the range of services offered, etc. [13],
[22], [45].

The demand for the good, which is the air transport service has, its elasticity (price and
income). Due to its inherent superiority, the demand for air transport is characterized by high
price elasticity [21], [44]. Supply on the market of air transport services is the amount of air
services that are offered for sale for the potential time space within this market. In the concept
of air transport, it is the possibility of transferring people or cargo by transport companies at a
given time and their ability to guarantee places at different prices [18], [22]. The last of the
listed components of the market is the price, i.e., the market value of a good or service expressed
in money [33]. In terms of the market for the provision of air transport services, it is tantamount
to maintain analogous goals of service providers and service recipients. It is required that the
elements of the market adapt to the prevailing environmental conditions. Prices may be
determined by the relationship between the buyer and the seller. An additional variable that
often affects the price is the services offered by competitors and their variety [22].

The formation of the air transport services market is also influenced by many stimuli,
including the operating model, the possibility of raising and investing capital, as well as
participation in various types of strategic analyses, mergers, ventures, etc. [22], [37]. On the
other hand, the seasonality factor has the greatest impact on the passenger service market.
Taking into account different periods of time, e.g., week, month, year, etc., there are large
amplitudes in the transfer of passengers. Their highest rate is recorded in summer, when the
peak of the holiday season occurs [6], [22].

Market and non-market phenomena also contribute to the impact on the market of air
transport services. Market factors are related to achieving the highest possible competitive
position on the market. On the other hand, non-market phenomena are associated with changing
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weather and the impact of legal and administrative authorities [22], [36], [39]. The main

institutions regulating the principles and laws of airport functioning and taking actions are:

- in Poland, the institution at the state level is the Civil Aviation Authority (CAA),

- at the continental level, the European Union (EU) is the regulatory institution,

- at the international level, regulations are made by two main institutions: International Civil
Aviation Organization (ICAQ), and International Air Transport Association (IATA).

The above-mentioned organizations standardize and create rules that give the appropriate
character to the air transport services market. They define relations and legal norms between
buyers and sellers. All standards are characterized by a control and intervention approach to the
air services offered [19], [22], [46].

3. AIR CONNECTIONS TO AND FROM WARSAW OKECIE INTERNATIONAL
AIRPORT

International Airport Fryderyk Chopin in Warsaw Okecie was put into use in 1934,
According to the data presented on the official website of the airport [42], the airport served
10,750 passengers in its first year of operation. In addition, before the outbreak of World War
I1, the airport regularly operated connections to six airports in the country, and to seventeen
airports located outside Poland. The history of the airport covers many different periods of time
that have influenced the way it operates. Historically, the airport has already served both social
and military functions.

In the years 1990-2000, International Airport Fryderyk Chopin in Warsaw Okgcie underwent
intensive activities in the field of modernization of the airport and activities related to the
development of navigation systems supporting the operation of the airport. As a result of these
activities, the number of air operations performed at International Airport Fryderyk Chopin in
Warsaw Okecie has significantly increased. In the following years of the 21st century, many
infrastructural investments and modernization of the airport were carried out. These were
mainly [42]:

- 2004 - 2010 - expansion of the "Etiuda" terminal,

- 2005 - modernization of the National Airport, official opening of the VIP Aviation Terminal,
which is dedicated to handling smaller business aircraft,

- 2010 - unification of the names of the buildings previously referred to as Terminals 1 and 2,
which were given one common name "Terminal A",

- 2011 - expansion of the piers with a central pier and completion of the renovation of the
southern pier. As a result of the modernization, a panoramic hall was opened to passengers. It
was possible to use eleven new sleeves for passenger service,

- 2013 - 2015 - modernization works were carried out, as a result of which a new communication
system serving the airport was created, among others, a railway line was brought to the airport,
and a new observation deck was put into use. In addition, a solar power plant has been installed
on the roof of the airport building, which allows for additional electricity.

International Airport Fryderyk Chopin in Warsaw Okgcie is the main airport in Poland. It
serves both domestic flights as well as international and intercontinental ones. International
Airport Fryderyk Chopin in Warsaw Okecie performs flights in regular, charter and cargo air
traffic. International Airport Fryderyk Chopin in Warsaw Okecie provides a significant number
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of passenger and cargo transport services and provides connections with all major airports in
Poland. There are flights to and from the following other airports:
- International Airport in Cracow,

- Katowice International Airport,

- Rzeszow Airport,

- Wroclaw Airport,

- Poznan Airport,

- Zielona Gora Airport,

- Bydgoszcz International Airport,

- Szczecin Airport,

- Gdansk Airport,

- Lublin airport.

4. AIR TRAFFIC AT INTERNATIONAL FREDERIC CHOPIN AIRPORT IN
WARSAW IN NATIONAL AND INTERNATIONAL RELATIONSHIPS
IMPLEMENTED IN THE YEARS FROM 2011 TO 2021

Air traffic at each airport is usually measured in three parameters per unit of time (usually a
year or a day). These are:

- the number of passengers transported,

- the number of total aircraft operations. The arrival and departure of the aircraft are counted as
one complete flight operation. Pax operations are the arrivals and departures of passenger
planes,

- the number of metric tons of transported goods (cargo).

The largest airports in the world currently perform from just over 976,000 total aircraft
operations per year to just over 509,000 total aircraft operations per year. Currently, most air
operations are carried out at the Atlanta-Hartsfield-Jackson airport (USA). In general, the first
eleven airports with more than 500,000 total aircraft operations per year are mainly airports
located in the USA, and Paris-Roissy-Charles de Gaulle Airport (France).

On the Fig. 1, data on the number of passengers, passenger operations, and the number of
cargo flights at International Airport Fryderyk Chopin in Warsaw Okecie in 2011-2021 for
domestic and international traffic have been presented. Based on data presented in the Fig. 1, it
can be concluded that both the volume of passenger transport and cargo transport was growing
in the period of analysis. A visible decrease in both cases was recorded in 2020, i.e., during the
Covid-19 pandemic around the world. The decrease in the handled cargo transports was related
to the logistic paralysis resulting from the rigorous and still underdeveloped restrictions related
to the outbreak of the Covid-19 pandemic. In 2021, there was a renewed increase in the number
of passengers transported, and a sharp increase in the number of transported cargo.

In turn, Fig. 2 presents a comparison of the quarterly volumes of the number of passengers
served in charter and regular domestic and international traffic at International Airport Fryderyk
Chopin in Warsaw Okecie in 2018-2021. Analyzing the results, it can be concluded that, with
the exception of 2020, when the Covid-19 pandemic had a strong impact on the reduction in
the number of passengers transported, both in domestic and international traffic, there is an
increasing trend in the number of passengers transported in individual years in each quarter. In
2021, an increase in the number of passengers transported is visible compared to the previous



156 E. Macioszek, S. Ahac

year, marked by the pandemic. In 2021, International Airport Fryderyk Chopin in Warsaw
Okecie has already served 7,445,468 passengers in domestic and international traffic.
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Fig. 1. Domestic and international transport at International Airport Fryderyk Chopin in
Warsaw Okgcie in 2011-2021: a) The number of passengers and the number of PAX
operations, b) Amount of handled cargo on board [kg]

Source: Own research based on data presented by the civil aviation authority in Poland [9]

In the Fig. 3, changes in the volume of domestic passenger traffic and changes in the number
of PAX operations in regular and charter traffic at International Airport Fryderyk Chopin in
Warsaw Okecie in the years 2011-2021 are presented. On the basis of Fig. 3a, it can be stated
that in 2017 there was a significant increase in the number of passengers served, which
amounted to over 2 million. In the following years, 2018 and 2019, despite a slight decrease,
International Airport Fryderyk Chopin in Warsaw Okecie still served a significant number of
passengers (over 1.75 million passengers/year). In 2020, and in 2021, the number of passengers
handled was slightly more than 600,000 passengers/year. In 2020, this decrease was caused by
the Covid-19 pandemic and, as can be see, in 2021 the number of passengers served remained
at a similar level as in 2020. As can be seen, the Covid-19 pandemic had a significant impact
on many sectors of the economy. The air transport sector serving business travel and tourism
was among those branches of the economy that were the first to feel its direct negative effects.
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The Covid-19 pandemic has led to massive travel disruptions and has contributed to the
cancellation of many flights.
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Fig. 2. Number of passengers served in charter and regular domestic and international traffic
at International Airport Fryderyk Chopin in Warsaw Okecie in 2018-2021 in individual
quarters of the year
Source: Own research based on data presented by the Civil Aviation Authority in Poland [9]

Restoring the normal functioning of air transport will be an important aspect of the EU's
economic recovery after the crisis caused by the Covid-19 pandemic in air transport. In turn,
analyzing the data in Fig. 3b, it can be stated that during the analysis period, the number of
PAX operations performed fluctuated. The maximum number of operations was performed in
2017 (over 28,000). There was a significant decrease in the years 2020 and 2021. The decrease
in the number of transported passengers and passenger transport operations visible in 2013-
2015 was related to the intensive work carried out in that period to modernize the International
Airport Fryderyk Chopin in Warsaw Okecie.

In the Fig. 4, a quarterly summary of the number of passengers served in domestic charter
and regular traffic at International Airport Fryderyk Chopin in Warsaw Okecie in 2018-2021
has been presented. Based on the presented figure, it can be concluded that in individual
quarters in 2018, and 2019 the number of passengers served in domestic charter and regular
traffic was similar. A significant decrease in domestic traffic in the number of passengers
transported took place in the second quarter of 2020. The number of passengers transported
decreased to 20,987 people. The reason was the Covid-19 pandemic. In 2021, despite the higher
number of passengers transported compared to 2020, there was another decrease in the number
of passengers in domestic traffic compared to the period before 2020. The registered number
of passengers carried in 2021 was 607,745 passengers.
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Fig. 3. Domestic transport at International Airport Fryderyk Chopin in Warsaw Okgcie in

2011-2021: a) The number of served passengers, b) The number of PAX operations

Source: Own research based on data presented by the Civil Aviation Authority in Poland [9]
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Fig. 4. Number of passengers served in domestic charter and regular traffic at International
Airport Fryderyk Chopin in Warsaw Okecie in 2018-2021 in individual quarters of the year
Source: Own research based on data presented by the Civil Aviation Authority in Poland [9]

5. SUMMARY AND CONCLUSIONS

The article presents an analysis of the volume of passenger traffic and transported cargo at
International Airport Fryderyk Chopin in Warsaw Okecie in the years 2011-2021. During the
analysis period, the successful development of the airport in terms of the number of passengers
served, and passenger operations in domestic and international traffic, clearly visible in 2011-
2019, was seriously disrupted by the Covid-19 pandemic, which saw a significant reduction in
the volume of passenger traffic and transported cargo. The impact of the Covid-19 pandemic
on passenger traffic and cargo transport was strong and widespread worldwide, as confirmed
by many published scientific papers [1-4], [10], [17]. The initial, total ban on air traffic caused
by the Covid-19 pandemic primarily affected the results of the first and second quarters of 2020.
However, even after the pandemic eased, International Airport Fryderyk Chopin in Warsaw
Okecie continued to struggle with severe air traffic restrictions. While the volume of passenger
traffic partially increased in the holiday months (with a visible peak in August 2020), the
second, much higher wave of infections at the end of October 2020 had a very negative impact
on the level of interest in air transport in the last quarter of 2020. In the last quarter of 2020,
Polish airports recorded the number of passengers lower by 84% than the number of passengers
in the fourth quarter of 2019. In 2020, International Airport Fryderyk Chopin in Warsaw Okecie
served a total of 5.5 million passengers, which is almost 13.4 million less than in 2019. The
number of passengers served in 2020 was slightly lower (by 1.5%) than the number of
passengers served by comparable airports associated in ACI Europe.

In 2020, the number of passengers served on international flights decreased by 70.7%
compared to 2019. However, this is 3.8% more than the number of passengers served at airports
associated with ACI Europe. The number of air operations decreased in this period by as much
as 63.1%. As part of international regular transport, 27.9 million passengers were transported
less than in the corresponding period of 2019, and almost 4 million passengers less as part of
charter transport.

In domestic transport in 2020, the number of passengers transported decreased by 65.4%.
This is almost 2.6 million passengers less than in 2019. This result was 10.3% worse than the
result for airports associated with ACI Europe.
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As part of regular transport, in 2020 the number of passengers decreased by 69.5%, i.e.
almost 30.5 million passengers less than in 2019. Most passengers traveled on routes to/from
such countries as Great Britain, Germany and Italy. Among Polish airports, the largest number
of passengers in regular traffic was served by Warsaw Chopin Airport (5.1 million passengers),
followed by Krakow-Balice airport (2.6 million passengers), and Gdansk im. L. Walesa airport
(1.6 million passengers) [9].

In 2020, the number of passengers in charter traffic decreased by 77.3%, i.e. over 4 million
passengers less than in 2019. The largest number of passengers traveled on routes from/to such
countries as Greece, Turkey and Egypt.

Among the airports, the leaders in terms of the number of charter passengers served were:
International Airport Katowice in Pyrzowice (429,000), International Airport Warszawa Okecie
(405,000 passengers), and Poznan-Lawica Airport (133,000).

In 2020, at International Airport Fryderyk Chopin in Warsaw Okecie 101,000 tonnes of air
cargo were transported. This is 18.1% less than in 2019. This decrease is mainly due to the
decrease in the volume of flights of passenger planes, on which a large part of the cargo handled
by Polish airports is usually carried. The number of cargo air operations in 2020 increased by
8.9% compared to 2019, which shows that cargo traffic not only did not suffer because of
Covid-19 pandemic, but even expanded due to the greater accessibility of airports, in particular
Warsaw Chopin Airport, which traditionally handles the most air cargo in Poland. At the same
time, on routes where cargo transport was carried out on board passenger planes, transport
capacity decreased due to air traffic restrictions. Examples include flights to Qatar or the United
Arab Emirates.

In 2019, International Airport Fryderyk Chopin in Warsaw Okecie served 18,844,591
passengers in domestic and international passenger transport. In 2020, this number decreased
to 5,473,224 served passengers (a decrease by as much as 13,371,367 passengers). So far, the
period of the Covid-19 pandemic has been the worst period of operation for the International
Airport Fryderyk Chopin in Warsaw Okecie. In contrast to passenger traffic, no such large
losses were recorded in the case of cargo transport. Cargo transport in 2019 amounted to
97,784,243 kg, while in 2020, a slight decrease was recorded to 74,983,486 kg. In the following
year, 2021, cargo transport amounted to 97,453,465 kilograms, which can be compared to the
value of cargo transport in 2019.

In the case of cargo transport at International Airport Fryderyk Chopin in Warsaw Okgcie, a
decrease is visible in the years 2013-2015, which resulted from modernization works carried
out at the airport in that period (i.e., renovation of the old part of Terminal A, construction of a
new apron for cargo transport, etc.). At that time, a railway station was connected to the airport,
which enabled a quick and efficient connection between the airport and the city center.

References

1. Abate Megersa, Christidis Panayotis, Purwanto Alloysius Joko. 2020. “Government
support to airlines in the aftermath of the covid-19 pandemic”. Journal of Air Transport
Management 89: 1-15. ISSN: 1873-2089. ISSN: 0969-6997.

DOI: doi.org/10.1016/j.jairtraman.2020.101931.

2. Alberts Sascha, Rundshagen Volker. 2020. “European airlines’ strategic responses to the
covid-19 pandemic (January-May, 2020)”. Journal of Air Transport Management 87: 1-
7. ISSN: 1873-2089. ISSN: 0969-6997. DOI: doi.org/10.1016/j.jairtraman.2020.101863.


https://doi.org/10.1016/j.jairtraman.2020.101931
https://doi.org/10.1016/j.jairtraman.2020.101863

Analysis of the transport volume of passengers and cargo on the example of... 161

3.

10.

11.

12.

13.

14.

15.

Amankwah-Amoah Joseph. 2021. “Covid-19 pandemic and innovation activities in the
global airline industry: A review”. Environment International 156: 1-7. ISSN: 1873-
6750. ISSN: 0160-4120. DOI: doi.org/10.1016/j.envint.2021.106719.
Amankwah-Amoah Joseph. 2020. “Note: Mayday, Mayday, Mayday! Responding to
environmental shocks: Insights on global airlines' responses to covid-19”. Transportation
Research Part E: Logistics and Transportation Review 143: 1-9. ISSN: 1366-5545.
ISSN: 1878-5794. DOI: doi.org/10.1016/j.tre.2020.102098.

Arjomandi Amir, Dakpo K. Herve, Seufert Juergen Heinz. 2018. “Have Asian airlines
caught up with European Airlines? A by-production efficiency analysis”. Transportation
Research Part A: Policy and Practice 116: 389-403. ISSN: 0965-8564. ISSN: 1879-
2375. DOI: doi.org/10.1016/j.tra.2018.06.031.

Atallah Stephanie, Hotle Susan L., Mumbower Stacey. 2018. “The evolution of low-cost
Carrier operational strategies pre- and post-recession”. Journal of Air Transport
Management. 73: 87-94. ISSN: 1873-2089. ISSN: 0969-6997.

DOI: doi.org/10.1016/j.jairtraman.2018.08.011.

Bellizzi Maria Grazia, Eboli Laura, Mazzulla Gabriella, Postorino Maria Nadia. 2022.
“Classification trees for analysing highly educated people satisfaction with airlines'
services”. Transport Policy 116: 199-211. ISSN: 1879-310X. ISSN: 0967-070X.

DOI: doi.org/10.1016/j.tranpol.2021.12.008.

Button Kenneth, Taylor Samantha. 2000. “International air transportation and economic
development”. Journal of Air Transport Management 6(4): 209-222. ISSN: 1873-2089.
DOI: doi.org/10.1016/S0969-6997(00)00015-6.

Civil Aviation Autority. ,,Passenger transport in air transport in 2020”. Available at:
https://ulc.gov.pl/pl/aktualnosci/5632-przewozy-pasazerskie-w-transporcie-lotniczym-w-
2020-roku.

Da Silveira Pereira Deivison, de Mello Joao Carlos C.B. Soares. 2021. “Efficiency
evaluation of Brazilian airlines operations considering the covid-19 outbreak”. Journal of
Air Transport Management 91: 1-6. ISSN: 1873-2089. ISSN: 0969-6997.

DOI: doi.org/10.1016/j.jairtraman.2020.101976.

Das Gulesin Sena, Gzara Fatma, Stuzle Thomas. 2020. “A review on airport gate
assignment problems: Single versus multi objective approaches”. Omega 92: 1-12.
ISSN: 0305-0483. ISSN: 1973-5271. DOI: doi.org/10.1016/j.0mega.2019.102146.

Di Vaio Assunta, Varriale Luisa. 2020. “Blockchain technology in supply chain
management for sustainable performance: Evidence from the airport industry”.
International Jurnal of Information Management 52: 1-16. ISSN: 1873-4707.

ISSN: 0268-4012. DOI: doi.org/10.1016/j.ijinfomgt.2019.09.010.

Chen Yufeng, Cheng Siyuan, Zhu Zhitao. 2021. “Exploring the operational and
environmental performance of Chinese airlines: A two-stage undesirable SBM-NDEA
approach”. Journal of Cleaner Production 289. ISSN: 0959-6526. ISSN: 1879-1786.
DOI: doi.org/10.1016/j.jclepro.2020.125711.

Civil Aviation Autority. ,,Data on air traffic at MPL Warszawa Okgcie”. Available at:
https://ulc.gov.pl/pl/.

Dominguez C.C. Marta, Casanueva C., Gallego A. 2021. “Tourist destinations and
cooperative agreements between airlines”. Journal of Destination Marketing &
Management 20: 1-10. ISSN: 2212-571X. ISSN: 2212-5752.

DOI: doi.org/10.1016/j.jdmm.2021.100613.


https://doi.org/10.1016/j.envint.2021.106719
https://doi.org/10.1016/j.tre.2020.102098
https://doi.org/10.1016/j.tra.2018.06.031
https://doi.org/10.1016/j.jairtraman.2018.08.011
https://doi.org/10.1016/j.tranpol.2021.12.008
https://doi.org/10.1016/S0969-6997(00)00015-6
https://doi.org/10.1016/j.jairtraman.2020.101976
https://doi.org/10.1016/j.omega.2019.102146
https://doi.org/10.1016/j.ijinfomgt.2019.09.010
https://doi.org/10.1016/j.jclepro.2020.125711
https://doi.org/10.1016/j.jdmm.2021.100613

162 E. Macioszek, S. Ahac

16. Dz.U.2022. position 1235: 2022. Obwieszczenie Marszatka Sejmu Rzeczpospolitej
Polskiej z dnia 28 kwietnia 2022 r. w sprawie ogloszenia jednolitego tekstu ustawy -
Prawo lotnicze. Warszawa: Marszatek Sejmu. [In Polish: Journal of Laws 2022. position
1235: 2022. Announcement of the Marshal of the Sejm of the Republic of Poland of April
28, 2022 on the publication of the consolidated text of the Aviation Law. Warsaw:
Marshal of the Sejm].

17. Fontanet-Perez Pol, Vazquez Xose H., Carou Diego. 2022. “The impact of the covid-19
crisis on the US airline market: Are current business models equipped for upcoming
changes in the air transport sector?”” Case Studies on Transport Policy 10(1): 647-656.
ISSN: 2213-6258. ISSN: 2213-624X. DOI: doi.org/10.1016/j.cstp.2022.01.025.

18. Forsyth Peter, Guiomard Cathal. 2019. “The economic approach to subsidies for foreign
airlines”. Journal of Air Transport Management 74: 47-53. ISSN: 1873-20809.

ISSN: 0969-6997. DOI: doi.org/10.1016/j.jairtraman.2018.09.006.

19. Gaggero Alberto A., Piazza Giovanni. 2021. “Multilayer networks and route entry into
the airline industry: Evidence from the U.S. domestic market”. Research in
Transportation Economics 90: 1-14. ISSN: 1875-7979. ISSN: 0739-8859.

DOI: doi.org/10.1016/j.retrec.2021.101044.

20. Hallock James N., Holzapfel Frank. 2018. “A review of recent wake vortex research for
increasing airport capacity”. Progress in Aerospace Science 98: 27-36. ISSN: 1873-1724.
ISSN: 0376-0421. DOI: doi.org/10.1016/j.paerosci.2018.03.003.

21. Hidalgo-Gallego Soraya, Mateo-Mantecon Ingrid. 2019. “Effect of concentration in
airline market on Spanish airport technical efficiency”. Journal of Air Transport
Management 76: 56-66. ISSN: 1873-2089. ISSN: 0969-6997.

DOI: doi.org/10.1016/j.jairtraman.2019.02.003.

22. Hoszman Adam. 2019. Biznes Lotniczy. Warsaw: Warsaw School of Economics.
ISBN: 978-83-8030-225-5. [In Polish: Aviation Business].

23. Hoyos Diana Tascon, Olariaga Oscar Diaz. 2020. “Behavior of air passenger demand in a
liberalized market”. Transport and Telecommunication 21(1): 1-14, ISSN: 14076179.
DOI: doi 10.2478/ttj-2020-0001.

24. Huderek-Glapinska Sonia. 2019. Zarzqdzanie rozwojem poréw lotniczych. Warsaw: C.H.
Beck. ISBN: 978-83-8158-251-3. [In Polish: Managing the development of airports].

25. Humphreys lan, Francis Graham. 2002. “Performance measurement: a review of
airports”. International Journal of Transport Management 1(2): 79-85. ISSN: 1471-4051.
DOI: doi.org/10.1016/S1471-4051(02)00003-4.

26. Hooper Paul. 2002. “Privatization of airports in Asia”. Journal of Transport Management
8(5): 289-300. ISSN: 1873-2089. ISSN: 0969-6997. DOI: doi.org/10.1016/S0969-
6997(02)00009-1.

27. Jacyna Marianna, Mariusz Wasiak, Konrad Lewczuk, Michal Klodawski. 2014.
“Simulation model of transport system of Poland as a tool for developing sustainable
transport”. Archives of Transport 31(3): 23-35. ISSN: 0866-9546,

DOI: doi.org/10.5604/08669546.1146982.

28. Kaczorek Maciej, Jacyna Marianna. 2022. “Fuzzy logic as a decision-making support
tool in planning transport development”. Archives of Transport 61(1): 51-70.

ISSN: 0866-9546. DOI: doi.org/10.5604/01.3001.0015.8154.

29. Kruszyna Maciej. 2021. “Investment challenges pertaining to the achievement of the
goals of the Mobility Policy based on the analysis of the results of traffic surveys in
Wroclaw”. Archives of Civil Engineering LXV11(3): 505-523. ISSN: 1230-2945.

DOI: doi.org/10.24425/ACE.2021.138068.


https://doi.org/10.1016/j.cstp.2022.01.025
https://doi.org/10.1016/j.jairtraman.2018.09.006
https://doi.org/10.1016/j.retrec.2021.101044
https://doi.org/10.1016/j.paerosci.2018.03.003
https://doi.org/10.1016/j.jairtraman.2019.02.003
https://doi.org/10.1016/S1471-4051(02)00003-4
https://doi.org/10.1016/S0969-6997(02)00009-1
https://doi.org/10.1016/S0969-6997(02)00009-1
https://doi.org/10.24425/ACE.2021.138068

Analysis of the transport volume of passengers and cargo on the example of... 163

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Lordan Oriol, Sallan M. Ose, Simo Pepe, Gonzalez-Prieto David. 2014. “Robustness of
the air transport network”. Transportation Research Part E: Logistics and Transport
Review 68: 155-163. ISSN: 1366-5545. DOI: doi.org/10.1016/j.tre.2014.05.011.

Ku Edward C.S. 2022. “Developing business process agility: Evidence from inter-
organizational information systems of airlines and travel agencies”. Journal of Air
Transport Management 103: 1-10. ISSN: 1873-2089. ISSN: 0969-6997.

DOI: doi.org/10.1016/j.jairtraman.2022.102247.

Magdalina Ana, Bouzaima Martin. 2021. “An empirical investigation of European airline
business models: Classification and hybridization”. Journal of Air Transport
Management 93: 1-11. ISSN: 1873-2089. ISSN: 0969-6997.

DOI: doi.org/10.1016/j.jairtraman.2021.102059.

Makieta Zbigniew, Rachwat Tomasz. 2020. Krok w przedsigbiorczos¢. Podrecznk do
podstaw przedsigbiorczosci dla szkot podstawowych. Warsaw: New Era. ISBN: 978-83-
267-3897-5. [In Polish: A step into entrepreneurship. Handbook on the basics of
entrepreneurship for primary schools].

Njoya Eric Tchouamou, Nikitas Alexandros. 2020. “The role of air transport in
employment creation and inclusive growth in the Global South: The case of South
Africa”. Journal of Transport Geography 85: 1-15. ISSN: 1873-1236. ISSN: 0966-6923.
DOI: doi.org/10.1016/j.jtrange0.2020.102738.

Nojszewska Ewelina. 2013. Wprowadzenie do ekonomii. Podrecznik do zawodu technik
ekonomista. Warsaw: Wydawnictwa Szkolne i Pedagogiczne sp. z 0.0.

ISBN: 9788302135989. [In Polish: Introduction to Economics. Handbook for the
profession of an economist technician].

Oliveira Alessandro V.M., Caliari Thiago, Narcizo Rodolfo R. 2022. “An empirical
model of fleet modernization: On the relationship between market concentration and
innovastion adoption by airlines”. Research in Transportation Business & Management
43. ISSN: 2210-5395. ISSN: 2210-5409. DOI: doi.org/10.1016/j.rtbm.2021.100704.
Prentice Catherine, Kadan Mariam. 2019. “The role of airport service quality in airport
and destination choice”. Journal of Retailing and Consumer Services 47:40-48.

ISSN: 1873-1384. ISSN: 0969-6989. DOI: doi.org/10.1016/j.jretconser.2018.10.006.
Punel Aymeric, Ermagun Alireza. 2018. “Using Twitter network to detect market
segments in the airline industry”. Journal of Air Transport Management 73: 67-76.
ISSN: 1873-2089. ISSN: 0969-6997. DOI: doi.org/10.1016/j.jairtraman.2018.08.004.
Raynes Christopher, Tsui Kan Wai Hong. 2019. “Review of Airline-within-Airline
strategy: Case studies of the Singapore Airlines Group and Qantas Group”. Case Studies
on Transport Policy 7(1): 150-165. ISSN: 2213-6258. ISSN: 2213-624X.

DOI: doi.org/10.1016/j.cstp.2018.12.008.

Schafer Andreas, Waitz lan. 2014. “Air reansportation and the environment”. Transport
Policy 34: 1-4. ISSN: 1879-310X. ISSN: 0967-070X.

DOI: doi.org/10.1016/j.tranpol.2014.02.012.

Wang Zilong, Xu Xiaodi, Zhu Yongfeng, Gan Tian. 2020. “Evaluation of carbon
emission efficiency in China's airlines”. Journal of Cleaner Production 243. ISSN: 0959-
6526. ISSN: 1879-1786. DOI: doi.org/10.1016/j.jclepro.2019.118500.

Warsaw Chopin Airport. ,,History of Chopin Airport”. Available at:
https://www.lotnisko-chopina.pl/pl/historia.html.


https://doi.org/10.1016/j.tre.2014.05.011
https://doi.org/10.1016/j.jairtraman.2022.102247
https://doi.org/10.1016/j.jairtraman.2021.102059
https://doi.org/10.1016/j.jtrangeo.2020.102738
https://doi.org/10.1016/j.rtbm.2021.100704
https://doi.org/10.1016/j.jretconser.2018.10.006
https://doi.org/10.1016/j.jairtraman.2018.08.004
https://doi.org/10.1016/j.cstp.2018.12.008
https://doi.org/10.1016/j.tranpol.2014.02.012
https://doi.org/10.1016/j.jclepro.2019.118500

164 E. Macioszek, S. Ahac

43. Wilfred S. Manuela, Rhoades Dawna L. Curtis Tamilla. 2019. “Market power at the
Seattle-Tacoma International Airport: The case of Alaska Airlines”. Transport Policy 76:
90-99. ISSN: 1879-310X. ISSN: 0967-070X.

DOI: doi.org/10.1016/j.tranpol.2018.12.013.

44, Wojewoddzka-Krol Krystyna, Zatoga Elzbieta. 2022. Transport. Tendencje zmian.
Warsaw: PWN Scientific Publishing House. ISBN: 9788301220334. [In Polish:
Transportation. Change trends].

45. Wolter Alexander H., Ehlers Thorsten, Luetjens Klaus, Gollnick Volker. 2021.
“Commodity price pass-through in the US airline industry and the hidden perks of
consolidation”. Journal of Air Transport Management 95: 1-16. ISSN: 1873-2089.
ISSN: 0969-6997. DOI: doi.org/10.1016/j.jairtraman.2021.102100.

46. Zhang Anming, Wan Yulai, Yang Hangjun. 2019. “Impacts of high-speed rail on airlines,
airports and regional economies: A survey of recent research”. Transport Policy 81: Al-
A19. ISSN: 1879-310X. ISSN: 0967-070X. DOI: doi.org/10.1016/j.tranpol.2019.06.010.

Received 20.11.2022; accepted in revised form 20.01.2023

CMOM

Scientific Journal of Silesian University of Technology. Series Transport is licensed under
a Creative Commons Attribution 4.0 International License



https://doi.org/10.1016/j.tranpol.2018.12.013
https://doi.org/10.1016/j.jairtraman.2021.102100
https://doi.org/10.1016/j.tranpol.2019.06.010

