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Abstract—Covid-19 pandemic influenced whole world and
also airline industry. Air traffic was suspended for several
weeks. The resumption of air traffic has been accompanied
by a number of hygiene measures to prevent the further
spread of the above-mentioned virus. We can also prevent
the spread of the virus by reducing the number of
passengers on board the aircraft. However, this restriction
has a direct effect on the load factor and thus the
profitability of the airline. In this article, we focus on
recalculating different scenarios with regard to limiting the
number of passengers on board of the aircraft at the same
time and we have calculated the change in air transport
prices with respect to costs and these limitations. The
individual scenarios either copy the limitation of the number
of passengers on board and thus the price is directly
proportional to this reduction, or the individual scenarios
work with limiting number of passengers on board but the
price for transport is inversely increased so that the air
carrier covers the cost of the flight. Results of these
calculations shows margins between prices in different
scenarios. Paper also proposes the best possible scenario for
calculation of ticket price.

L INTRODUCTION

Pandemic situation caused by Covid-19 affected airline
industry. Seasonality in Europe is biggest among world
regions and therefore European region is affected by
pandemic more than any other region in the world.
Geopolitical influence is directly affecting the effectivity
of the airline industry. Countries around the world have
their own policies and rules how to fight pandemic and
many countries canceled international flights in the
beginning. Situation is also critical on board of the aircraft
where several studies showed that air circulation on board
helps to spread the virus. Several authors dealt with this
topic and M. Keselova in Risk and opportunities in the
process of flight delay said that flight delays represent a
common problem in everyday air traffic practice. The
impact of flight delay can be a risk and this risk represents
financial losses, the dissatisfaction of passengers, time
losses, loss of reputation and bad business relations. If an
airline doesn’t deal with this problem immediately, it will
cause other problems [1,10]. Technological advances are
not enough to reduce the negative impacts of flying, and
behaviour change is needed. But for instance, decisions to
keep older aircraft in service also slowed the efforts of
airlines to reduce greenhouse gas emissions [2,3]. Other
authors monitored specific routs and pricing policy of an
airliner through the reference period. They presented in

their study the development of the price on the given lines
during reference period [4,5]. Authors also reviewed in
the past Low-cost carriers and their impact in designated
regions or worldwide. Their impact on a pricing policy
was and still is significant but their product is different
from that offered by legacy carriers [6,7]. Several authors
also issued the other aspects that are currently influencing
the development of air transport in various sectors. We
can conclude that not only pandemic is influencing the
development but also innovative activities in this field are
changing the current perspective of air transport around
the world technologies such as UAVs [8,9]. Modelling
and simulation are useful tools used to describe several
different possible scenarios in airline industry. We can
model and simulate impact of selected variables on a price
of airline ticket [11,12]. European world cities and the
spatial polarisation of air transport liberalisation benefits
where authors made scientific research about the influence
of air transport liberalisation in the European Union
[13,14]. The impact of airline differentiation on marginal
cost pricing at UK airports Airport pricing is a central
issue in international transport policies, which tend to
support pricing schemes based on marginal operating
costs [15,16]. The influence of competition on
international sourcing strategies in the service sector
where authors said that rising importance of service
industries and international trade in services led to
increased competition in the service sector [17,18]. Flying
under the radar: Foreign firm visibility and the efficacy of
political strategies in emerging economies where authors
said that emerging markets hold great potential, foreign
companies operating in those markets are exposed to a
higher level of risk as compared to developed markets
[19,20]. Authors presented in service quality delivery in a
cross-national context that consumption of a wide range of
services ranging from tourism to hospitality by an
increasingly global mix of customers [21,22]. Authors
said in model of passenger behaviour choice under flight
delay based on dynamic reference point where that flight
delay has always been a concern of scholars, but in
previous studies, there has been little discussion of
passenger behaviour choice after flight delay and it is
necessary to gather information about passengers’
decisions [24].
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II.  METHODOLOGY

For the calculation of individual scenarios for the
economic comparison of transport prices, we chose the
Bratislava-Dublin line. The aircraft type for the
calculation is the Airbus A 319 with a capacity of 156
passengers and division into only 1 class. To calculate the
individual cost items, we used the available information
for the type of aircraft and at the same time we compared
our price range with real airlines so that our estimate is as
close as possible to the real prices used by airlines on the
above airline.

Calculated flight costs:

. Aircraft 2 467€
. Crew 836€
. Maintenance 2 827€
. Insurance 649¢€
. Fuel 4 893€
. Navigation fees 1 559¢€
. Airport fees 4 000€
. Crew per diems 205€
. Overhead ASK 1552€
. Total costs 18 998€

We calculated the total cost of the flight at € 18,988.
The total costs determined the basis for us to create a price
range for a given airline. In the baseline scenario, we
calculated a break-even point at 61% load factor. We then
derived and calculated from the baseline scenario other
scenarios affected by the change in the number of
passengers on board the aircraft.
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Figure 1. Ticket price

Figure 1 shows calculated ticket price range according
to the load factor. This calculation provides us the
baseline for other calculations that we did later on. The
profit at 100% load factor was set at € 26,348.

III.  RESULTS

The price of a ticket is a basic and determining factor in
the airline's profitability. After quantifying the cost of the
flight, the airline will make a price range and determine
the price for each seat block in the aircraft. The price
gradually rises to a point until we reach a break-even
point. At this point, the costs are equal to the sales of
tickets. From this point on, the price rises at a more
significant pace and allows us to make a profit.
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Figure 2. Average revenue without price changes

Figure 2 describes four different scenarios for limiting
the number of passengers on board an aircraft. Scenario 1
is recalculated for the classic aircraft occupancy without
restrictions and is therefore the basis for further
calculations. Scenario 2 describes lower profitability in the
sale of individual blocks. The price does not change, the
capacity of the aircraft changes to 80% of the original
capacity. Scenario 3 describes the same situation as
scenario 2 but with a capacity reduction to 60% of the
original aircraft capacity. Scenario 4 also describes the
same situation as scenarios 2 and 3, but with a capacity
reduction of 50% compared to the original aircraft
capacity. The decline in sales is significant and the airline
must respond in the event of a reduction in the number of
passengers on board. The decrease in revenues is so
significant that limiting the number of passengers to 80%
of the original capacity of the aircraft will reduce revenues
to such an extent that the resulting amount will just cover
the cost of the flight.
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Figure 3 Directly proportional price changes

Figure 3 describes a directly proportional increase in
the ticket price to the limited number of passengers on
board the aircraft. Scenario 1 again describes a basic
situation where the number of passengers on board is not
limited. Scenario 5 points to an increase in the ticket price
in direct proportion to a reduction in the number of
passengers on board to 80% of the original capacity. The
price increased in this scenario by 1.25 times the original
price. An increase in the price by this value resulted in
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the same total sales as in scenario 1. Scenario 6, like
scenario 5, points to an increase in the ticket price in
direct proportion to the reduction in the number of
passengers on board. In scenario 6, we expected a
reduction in the number of passengers on board to 60%
compared to the original capacity of the aircraft. The
ticket price increased by 1.66 times the original ticket
price so that we get the same total revenue as in scenario
1. Scenario 7, as in the previous scenarios, points to an
increase in the ticket price due to the reduced number of
passengers on board. In this scenario, we have reduced
the number of passengers to 50% compared to the
original capacity of the aircraft. We increased the ticket
price by 2 times the original price so as to achieve the
same sales as in scenario 1.

Rising prices in direct proportion to reducing the
number of people on board have both pros and cons. The
positive is that the price increases in direct proportion and
the air carrier does not lose the profit from the airline.
The downside is that such a price increase is too high
from the customer's point of view and can result in a
reduction in demand for transport. The air carrier should
look for a compromise between the price of the ticket and
the profit from the airline, especially at a time when the
cash flow of the air carrier is significantly endangered.
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Figure 4. Inversely proportional price changes

Figure 4 describes the inversely proportional changes in
ticket prices compared to the reduction in the number of
passengers on board an aircraft. Scenario 1 is a baseline
for deriving further calculations and describes ticket prices
without changes. Scenario 8 describes a change in ticket
prices due to a reduction in the number of passengers on
board to 80%. The ticket price increased inversely by 1.1
times the original price. This change would result in a
partial reduction in sales revenue, but at the same time the
price would not rise too fast. Scenario 9 describes a
change in ticket prices due to the limitation of the number
of passengers on board the aircraft to 60% of the original
capacity. The ticket price increased inversely in proportion
to 1.3 times the original price. Scenario 10, like the
previous scenarios, describes a change in the price of the
ticket due to the reduction of the number of persons on
board the aircraft to 50% compared to the original
capacity. The price change is inversely proportional and is
1.44 times the original price. In Scenario 10, at the same
time, the air carrier chooses a compromise between prices

and revenues, given that with a 100% load factor, its
revenues would cover the costs of the flight.

IV. DISCUSSION

In the event of a reduction in the number of passengers
on board, the air carrier has several options for resolving
the situation and thus reducing the impact of hygiene
measures on society. A directly proportional change in
ticket prices to reduce the number of passengers on board
is one of the options. However, the ticket price in this case
will be many times higher than the normal price and the
carrier runs the risk of reduced demand due to the high
price of the ticket. The second option is to change the
prices of tickets inversely proportional to the change in the
number of passengers on board the aircraft. The air carrier
will thus keep prices as low as possible and will not
jeopardize demand as much as if it were adjusting prices
in direct proportion to the reduction in the number of
passengers.
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Figure 5. Comparation of directly and inversely proportional price
changes

Figure 5 shows the differences between the prices of
tickets in individual blocks for the two methods used. The
direct price increase in Scenario 5,6,7 results in sales that
would always be the same regardless of how the
restrictions on the number of passengers on board the
aircraft would change. The increase in indirect prices in
Scenario 8,9,10 results in sales that would gradually
decrease as restrictions on the number of passengers on
board the aircraft increase. In a direct comparison between
scenario 5 and 8 by limiting the number of passengers to
80% of the original capacity, it is clear that the difference
between the individual prices in the blocks is not so great,
mainly due to the fact that the limitation of the number of
passengers is not so significant. By comparing scenarios 6
and 9, we see that the change in the number of passengers
on board the aircraft compared to the original capacity
already has a significant impact on the price. The total
average difference between ticket prices is at the level of €
52.50. In a direct comparison between scenario 7 and 10
we can notice that the difference in ticket prices in
individual blocks is significant with increasing load factor
and at load factor 90 - 100% € 142. The total average
difference between ticket prices is € 81.60.
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Table 1 Total revenue comparison

Capacit Directly Inversely
) dp G >r/1 No price changes proportional proportional price
cductio price changes changes
0% 26348 € 26 348 € 26348 €
20% 21113 € 26 391 € 23224 €
40% 15877 € 26355 € 20 640 €
50% 13174 € 26 348 € 18971 €
Total
revenue 76 512 € 105442 € 89 183 €

The table total revenue comparison points to differences
in sales at individual capacity limitations. The first column
shows how the air carrier's revenues would develop if it
did not respond to capacity limitations by changing the
price of the ticket and thus how its revenues would fall.
The second column describes how revenues would
develop if the air carrier increased the price of the ticket in
proportion to the capacity limitations. It is clear from the
column that sales would not change, but as we mentioned
above, it is questionable how a significantly higher ticket
price would affect demand and, consequently, the sales of
the air carrier. The third column describes how revenues
would change for individual capacity limitations if we
changed the price of the ticket inversely proportional to
the capacity limitations. Revenues would visibly fall, but
it is assumed that the price of tickets, which is
significantly lower compared to the second column, would
have provided the carrier with greater demand for
transportation and also higher revenues. Comparison of
four possible scenarios with different methods shows us
the total revenue of these flights with load factor 100%.

V. CONCLUSION

The Covid - 19 pandemic has significantly affected and
continues to affect the day - to - day functionality of air
transport. In our research, we focused on creating different
scenarios for how an airline should proceed with a change
in flight prices due to a possible reduction in the number
of passengers on board the aircraft. Limiting the number
of passengers on board an aircraft can result in reduced
revenues from the sale of flights and therefore it is
necessary to choose the right strategy to proceed so that
the ticket price is not too high and unattractive for
passengers but also to at least cover the cost of the flight.

In the article, we presented several options for how an
air carrier can proceed and respond to this specific
situation. The air carrier does not have to change ticket
prices, but it itself runs the risk of high losses. Directly
proportional change of the ticket price to limit the number
of passengers on board the aircraft is the most profitable in
terms of sales, but it carries with it the risk that prices will
be too high and unattractive for customers. The inversely
proportional increase in ticket prices due to the limitation
of the number of passengers on board the aircraft is a
compromise between the costs and revenues of the airline.
During the Covid-19 pandemic, it is important for the air
carrier to ensure a positive cash flow in the company and
inversely proportional price increases is one of the
possible solutions.

ACKNOWLEDGMENT

This contribution was created with the support of
projects VEGA 1/0577/17, VEGA 1/0429/18, and APVV-
18-0248 titled ,,Smart Belt Conveyors®.

(1]

(2]

[3]

(4]

(3]

(6]

(7]

(8]

(91

[10]

(1]

[12]

[13]

[14]

[15]

REFERENCES

M. Keselova et al., Risk and opportunities in the process of flight
delay, New Trends in Aviation Development 2019. - Danvers
Institute of Electrical and Electronics Engineers p. 87-91 ISBN
978-1-7281-4078-0

V. Polishchuk et al., Fuzzy Model of Risk Assessment for
Environmental Start-up Projects in the Air Transport Sector,
International journal of environmental research and public health,
Switzerland, Volume: 16/Issue:19, 2019.

M. Keselova et al., The current impact of aviation performance on
carbon dioxide production, MOSATT 2019: Modern Safety
Technologies in Transportation.  Institute of Electrical and
Electronics Engineers p. 80-84 ISBN 978-1-7281-5082-6

Rehacek M. et al., Ryanair's flight price development on selected
routes, 2nd Central European Conference in Finance and
Economics, Herlany, Slovakia, Pages: 656-663 ISBN 978-80-553-
2906-2

I. Vajdova et al., Environmental Impact of Burning Composite
Materials Used in Aircraft Construction on the Air, International
journal of environmental research and public health, Volume: 16,
Issue: 20 DOI: 10.3390/ijerph16204008

A. Tobisova et al., Simulation of an Operational Accident at an
Airport and Its Impact on the Financial and Economic Situation of
the Airport Company, Central European Conference on Finance
and Economics (CEFE), Herlany, Slovakia, ISBN 978-80-553-
2467-8

P. Svab et al., Information system to support the management of
winter airport maintenance2019 New Trends in Aviation
Development 2019. - Danvers Institute of Electrical and

Electronics Engineers, p. 170-173 ISBN 978-1-7281-4078-0

B. Mingling et al., Research on Energy Management of Hybrid
Unmanned Aerial Vehicles to Improve Energy-Saving and
Emission Reduction Performance - 2020 International Journal of
Environmental ~Research and Public Health - Basel
Multidisciplinary Digital Publishing Institute Vol. 17, I. 8 (2020),
p. 1-24 ISSN 1661-7827

M. Kelemen et al, Pedagogical Research of Situational
Management in Aviation Education and Forensic Investigation of
Air Accidents: Knowledge of Aircraft Operation and Maintenance
Warsaw: Collegium Humanum - 2019. - 144 p. ISBN 978-83-
952951-1-9.

E. Jencova et al., Simulation Model for Optimizing the Parameters
of Passengers Handling Process at Airports, 2019 Transport
Means 2019 part 1: Sustainability: Research and Solutions. —
Kaunas, Kauno Technologijos Universitetas p. 470-474 ISSN
1822-296X

M. Dzunda et al., Selected aspects of navigation system synthesis
for increased flight safety, protection of human lives, and health,
2020 International Journal of Environmental Research and Public
Health, Basel, Multidisciplinary Digital Publishing Institute Vol.
17, Issue 5, p. 1-13, ISSN 1661-7827

Ramos-Perez, D. Sanchez-Hernandez, JL., European world cities
and the spatial polarisation of air transport liberalisation benefits,
Published in: Tijdschrift voor economische en sociale geografie
Volume: 105 Issue: 1 Pages: 1-29 DOI: 10.1111/tesg.12027 FEB
2014

Voltes-Dorta, A., Lei, Z. The impact of airline differentiation on
marginal cost pricing at UK airports, Published in: Transportation
Research Part A: Policy and Practice Volume 55, September 2013,
Pages 72-88

Gleich, W. & et al. The influence of competition on international
sourcing strategies in the service sector, Published in: International
Business Review Volume 26, Issue 2, 1 April 2017, Pages 279-
287

Puck, J.F. & et al. Flying under the radar: Foreign firm visibility
and the efficacy of political strategies in emerging economies,

978-1-7281-7325-2/20/$31.00 ©2020 IEEE

162
Authorized licensed use limited to: IEEE Xplore. Downloaded on August 03,2024 at 02:19:18 UTC from IEEE Xplore. Restrictions apply.



[16]

[17]

[18]

[19]

[20]

Published in: International Business Review Volume 22, Issue 6,
December 2013, Pages 1021-1033

Zhu, Y. & et al. Service quality delivery in a cross-national
context, Published in: International Business Review Volume 27,
Issue 5, October 2018, Pages 1022-1032

Jara-Diaz, S.R., & et al., Explaining changes and trends in the
airline industry: Economies of density, multiproduct scale, and
spatial scope, Published in: Transportation research part e-logistics
and transportation review Volume: 60 Pages: 13-26 Special Issue:
SIDOLI: 10.1016/.tre.2013.09.003 DEC 2013

Bogai, D., Wesling, M., The economic effects of air
transportation, Published in: Airports and the Automotive
Industry: Security Issues, Economic Efficiency and Environmental
Impact January 2013, Pages 97-124

Fu, XW. Oum, TH., Air transport liberalization and its effects on
airline competition and traffic growth — an overview, Published in:
Economics of international airline transport Book Series:
Advances in Airline Economics Volume: 4 Pages: 11-44 DOL
10.1108/S2212-160920140000004000 2014

Zou, B., Hansen, M., Flight delays, capacity investment and social
welfare under air transport supply-demand equilibrium, Published
in: Transportation research part-a policy and practice Volume: 46

[21]

[22]

[23]

[24]

Issue: 6 Pages: 965-980  Special
10.1016/j.tra.2012.02.015 JUL 2012
Atallah, S. & et al., The evolution of low-cost Carrier operational
strategies pre- and post-recession, Published in: Journal of Air
Transport Management Volume 73, October 2018, Pages 87-94

Wong, W.H. & et al., Is spatial dispersal the dominant trend in air
transport development? A global analysis for 2006-2015,
Published in: Journal of Air Transport Management Volume 74,
January 2019, Pages 1-12

Munari, P., Alvarez, A., Aircraft routing for on-demand air
transportation with service upgrade and maintenance events:
Compact model and case study, Published in: Journal of Air
Transport Management Volume 75, March 2019, Pages 75-84
Jiang, H., Ren, X., Model of passenger behavior choice under
flight delay based on dynamic reference point, Published in:
Journal of Air Transport Management Volume 75, March 2019,
Pages 51-60

Issue: SI  DOLI:

978-1-7281-7325-2/20/$31.00 ©2020 IEEE

163
Authorized licensed use limited to: IEEE Xplore. Downloaded on August 03,2024 at 02:19:18 UTC from IEEE Xplore. Restrictions apply.



