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Abstract

The objective of this study is to reveal with different variables the relationship between the fre-
quency of domestic flights of airline passengers in Turkey and the number of daily patients, which
is a COVID-19 pandemic data. The data collection tool used in the study is a questionnaire. A
correlation test was used in the analysis of the relationship between the annual flight frequency
before and after the pandemic (Considering the pandemic is over). Hypotheses on the changes in
flight frequency were developed with the demographic data, and these hypotheses were tested by
one-way ANOVA method. SPSS 22 program was used to analyze the data. 229 people partici-
pated in the survey, and among them 202 eligible people were included in the study. The results
of the correlation test were determined to be significant. It is revealed that there is a relationship
between the declared number of patients and the flight frequency. As the declared number of pa-
tients increases, the flight frequency decreases. A decrease by a maximum of 82% is predicted in
the average annual flight frequency per person if the patient number is estimated to be over 3000.
All of the socio-demographic variables studied, except the level of education, affect flight frequency.
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Oz

Bu ¢alismanin amact yolcularin goriislerine dayali olarak Tiirkiye'deki hava yolu yolcularinin
yurt icinde (i¢ hatlar) gerceklestirecekleri ugus sikliklarinmin COVID-19 pandemi verilerinden
olan giinliik hasta sayilar: ile olan iliskisini cesitli degiskenlerle birlikte ortaya ¢ikarmaktir.
Arastirmada kullanilan veri toplama aract ankettir. Pandemi Oncesi ile sonrast arasindaki yillik
ucus sitkligu iligkisinin analizinde korelasyon testi uygulanmstir. Ayrica demografik verilerle
ugus stkligr degisimine dair hipotezler olusturulup bu hipotezler tek yonlii ANOVA yontemi
ile sinanmgtir. Verilerin analizinde ise SPSS 22 programindan yararlamlmgtir. Ankete 229
kisi katilmig fakat bunlarin arasindan sadece uygun olan 202 kisi degerlendirmeye alinmgtir.
Korelasyon test sonuclar: anlamli grkmugtir, dolayisiyla gesitli zaman periyodlar: igin verilmis
olan tahmini ortalama hasta sayilar1 ile ucus sikliklar1 arasinda bir iligki tespit edilmigstir. Bil-
dirilen hasta sayist arttikca ugus sikliginin azaldigr goriilmiistiir. Hasta sayis1 3000 in iize-
rinde oldugunda, kisi basina ortalama yillik ugus sikliginda en fazla %82 'lik bir azalma ongo-
riilmektedir. Incelenen sosyo-demografik degiskenlerden egitim diizeyi haricindekilerin tama-
minin ucus sitkliginy etkiledigi ortaya ¢ikmigtir.

Anahtar Kelimeler: Hava tagimacili§1, anket, COVID-19, ugus siklig1, yolcu.
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Introduction

Passenger transportation by air is the fastest method of transportation today
and is therefore preferred the most. However, the air transport sector is easily
affected by crises. These crises, the main reasons of which stand out as econ-
omy, war, health issues and terrorism, inflict major financial blows on airline
enterprises. If the major crises that have affected the air transportation system
or that have started within the system in the last fifty years are analyzed, it is
seen that there has been a total of eight crises in the sector:

e 1974 Oil Crisis (October 1973-March 1974)

¢ 1980 Iran-Iraq War (September 1980 - August 1988)

¢ 1991 Gulf Crisis (August 1990- February 1991)

* 1998 Asian Crisis (July 1997-1999)

* 2001 September 11 Crisis (September 2001)

® 2002 SARS Crisis (November 2002- July 2003)

e 2008 World Economic Recession (2008-2012)

e 2020 COVID-19 Crisis (November 2019 -...)

One of these crises, the 2008 recession is compared with the world depres-
sion of 1929 in the sense of “economic depression”. Another comparison is
made between the COVID-19 crisis, which the world has been experiencing
recently and the Spanish Flu, experienced between 1918-1920. However, no
comparison can be made regarding the air transport system in either of these
two crises.

Among the crises mentioned above, the 1998 Asian crisis and the crises in
the following period had a huge impact on the air transport system. In the
Asian crisis, a decrease of approximately 15% in freight tonne per kilometer
(FTK) and a decrease of approximately 5% in revenue passenger kilometers
(RPK) were observed according to GDP of the world compared to the values
of the previous year. In the September 11 crisis in 2001, the situation became
much worse and the growth fell to a negative direction because of a big con-
traction. Although the SARS crisis was effective in cargo transportation in
general, the growth in passenger transportation continued. The recession that
started in 2008 negatively affected both the GDP in the world and the air
transport sector (ICAQ, 2020). Thus, these crises mentioned above have dam-
aged the profitability of the air transport system.

The prediction made by ICAQO for the effect of the pandemic we have been
experiencing today is that the number of international passengers trans-
ported in 2020 will decrease to the data of 2003 (ICAO, 2020).
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The pandemic has had a great shock all over the world and in all sectors,
especially the aviation industry (Suau-Sanchez, Voltes-Dorta, & Cuguerd-Es-
cofet, 2020). Many airlines have grounded their planes and closed their lines
(Sun, Wandelt, & Zhang, 2020). In addition, many airports have been closed
to flights and have become aircraft parking areas (Adrienne, Budd, & Ison,
2020). The situation is worst for passengers who have to travel by air during
the pandemic. Considering only the flight, passengers spend most of their
time in closed cabins and away from social distance (Sun, Wandelt, Zheng, &
Zhang, 2021).

Since the liberalization of domestic flights in Turkey after 2003 many flight
lines have been opened and the domestic passenger traffic has increased ex-
ponentially (Gerede, 2015, p.194). However, there has been a recession in the
airline passenger transportation due to some causes such as measures, re-
strictions and illness anxiety etc. of COVID-19 pandemic for over than a year
both all around the world and in Turkey.
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Figure 1. Domestic passenger traffic between 2008 and 2020 in Turkey (between January
and October, 10 months). (This Figure was compiled and created by autors from
Istatistikler, 2020)

The total number of 10-month domestic passengers per year between 2008
and 2020, from the beginning of the year to October, is shown in Fig. 1. (Since
the statistics of October were last declared at the time of the study, the data
from the beginning of each year to October were compared). As it can be un-
derstood from this chart, while the numbers of passengers were constantly
increasing until 2019, a sudden decrease occurred in 2019 when the COVID-
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19 pandemic occurred, and this decrease increased until October 2020 and fell
to the level of passenger numbers of 10 years ago.

The demand for flights will be affected as long as the pandemic continues,
and even if the pandemic ends, it may take some time to return to its previous
level as well because the pandemic has affected people’s lifestyles, working
styles, economic status and psychology (Di Renzo et al., 2020). There are also
uncertainties associated with the escalation and recurrence of the pandemic,
which causes problems related to anxiety and distrust. In order to predict
how much this latest crisis will affect the airline transportation sector, not
only the course of the pandemic but also the perspective of the passengers,
who are customers of this sector, on air travel and their decisions on this issue
will be the determining factors.

The overall aim of this study is to predict how this pandemic will affect
the flight demand in the future by asking the passengers” opinions. In addi-
tion to this, the effects of various variables will also be examined.

There are many factors that can affect passengers’ flight decisions. The
measures taken against the pandemic, confidence in their effectiveness, re-
strictions, increases in ticket prices, the disappearance of travel reasons (e.g.,
tourism, business, education, festival, fair, competition, concerts etc.), the
number of cases, and the number of patients etc. can affect their decisions.

It is seen that the number of cases is approaching 68 million in the world
and is constantly increasing as of mid-December 2020 (WHO, 2020). The
number of patients per day is one of the factors that show the greatest varia-
bility regarding the pandemic, and this number is thought to be effective in
evaluating the effectiveness of the measures and therefore in people’s percep-
tion of the risk ratio and the increase-decrease of the risk. For this reason, the
number of daily patients is considered to be the main variable related to the
pandemic in this study. Because the target population of the study is com-
posed of passengers of domestic flights in Turkey, the number of daily pa-
tients that are supposed to have been declared by Turkish Ministry of Health
is used in the study. The research questions of the study are as follows: “Is
there a relationship between the number of daily patients (750-3000) and the
flight frequencies to be planned in the future (6 and 12 months)? How will
flight frequencies change depending on the number of patients?”. The hy-
potheses of the study are about the existence of relationships between demo-
graphic variables, the numbers of daily patients and the flight frequencies to
be planned in the future. Other parameters that could influence decisions
have been neglected.
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The study is thought to have particular importance since there is no other
study in this scale with this method and within this time period. It is also
thought to be important to predict how the future flight demand will change
and to provide a supportive input for the airline companies to make their
plans accordingly.

Background and literature review

Huge number of studies have been conducted about effects of COVID-19 on
air transportation industry in various aspects. There is a big review collecting
the studies in various headings (Sun, et al., 2021). But there are a few studies
based on questionary related to prediction of air travel demand, to date.

The most similar and the only study conducted on the effect of the Covid-
19 pandemic on flight demand was conducted in the earlier stages of the pan-
demic (in April) when it started to appear in Turkey. In the study, in which
the purposeful sampling method was used, Ozdemir and Yildiz (2020) aimed
to examine the effects of the COVID-19 pandemic on travel intentions of tour-
ists in Turkey. A “semi-structured” question form was used to collect data in
this study, which had the characteristics of an exploratory research. The sam-
pling of the study consisted of 62 potential tourists, who live in Turkey and
who are in the habit of travelling at least once a year before the outbreak.

As for the studies regarding the impact of the Covid-19 pandemic on flight
frequency abroad, there is a questionnaire study, the third of which was con-
ducted in July 2020 by IATA (International Air Transport Association) (Rock-
land, 2020). This questionnaire was conducted on 4700 passengers from 11
countries (Australia, Canada, USA, UK, France, Germany, UAE, India, Japan,
Singapore, and Chile).

A survey with 632 participants from United States was conducted in order
to predict which type of person would be willing to fly during and after the
COVID-19 pandemic (Lamb, Winter, Rice, Ruskin, & Vaughn, 2020). It ex-
plores 23 predictors under 4 categories of demographics, personality
measures, emotional states and travel purposes so as to develop a descriptive
regression equation and a predictive model. A study conducted with similar
aim based on 760 questionnaires in Taiwan, too (Lin & Zhang, 2021).

In another study based on interviews with senior executives of the indus-
try in aviation in the first weeks of the pandemic, the effects of the pandemic
on the aviation industry in the medium and long term were investigated
(Suau-Sanchez et al., 2020).
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Apart from the survey-based studies mentioned above, an example of other
predictive studies on the demands in the future is a study in which Big Data
based on passenger searches on Skyscanner is used (Gallego & Font, 2020). In this
study, various results related to how much the desire and intention to travel will
decrease in different continents have been obtained. Another study predicts that
the demand will decrease because the companies that have gone bankrupt due
to the pandemic will affect other connected flights with a chain reaction (Ye,
2020). They predicted the decrease in demand based on the traffic data in the Of-
ficial Aviation Directory and on their simple assumptions about the customers’
selection strategies for airline company. With the calculation methods they de-
veloped, they tried to estimate how much these decreases would affect the traffic.
Another study estimates recovery time of worldwide passenger demand to pre-
COVID-19 levels (Gudmundsson, Cattaneo ,& Redondi, 2021b).

Materials and methods
Data Collection Method

The data collection tool used in the study is a questionnaire. This questionnaire
consists of a total of 14 statements, 6 of which are about socio-demographic infor-
mation. The statements about socio-demographic information are as follows:
age, gender, education level, income level, purpose of air travel, person who co-
vers the travel expenses. The other statements are the ones that are asked for an-
nual flight frequency and whose answers are received as direct numerical values.
In one of them, the pre-pandemic annual flight frequency is asked, while in the
others, annual flight frequencies based on the declared number of patients in 6-
and 12-month time periods in the future as of today are asked. 4 values such as
“over 3000”, “average 1500”, “below 750” and “0” are taken as the bases of the
study because they are close to today’s values and are likely to be encountered in
6 and 12-month time periods.

These questionnaires were shared on various social media platforms in Octo-
ber 2020 to be filled in on the online platform and the results were evaluated at
the end of the same month.

Statistical Analysis

For the statistical analysis, frequencies and percentages were calculated for
the demographic variables. Percentages, standard deviations and averages of
the responses to flight frequencies varying according to demographic data
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were calculated. The correlation test was used in the analysis of the annual
flight frequency relationship between before and after the pandemic and
Pearson correlation coefficient was used. The hypotheses related to the vari-
ation in flight frequency according to demographic data were developed and
these hypotheses were tested with the one-way ANOVA method, which is
used in testing the differences between more than two groups. The SPSS 22
program was used to analyze the data.

Results

229 people participated in the online questionnaire, and 202 responses were
evaluated because those who did not fly before the pandemic were elimi-
nated. The results of demographic findings, key findings, correlation test and
hypothesis test are given below.

Demographic Findings

As can be seen from Table 1 a total of 202 people participated in the study.
While 132 of them are males, 70 of them are females. As a percentage, 65.3%
of the participants are males, whereas 34.7% are females. Considering the ed-
ucational status of the participants, 6 persons are secondary school graduates,
5 persons are high school graduates, 142 persons are university graduates, 31
persons are master’s graduates, and 23 persons are PhD graduates. Consid-
ering the percentage distribution of the educational status of the participants,
2.5% are high school graduates, 70.3% are university graduates, 15.3% are
master’s graduates, and 11.4% are PhD graduates. This indicates that the ma-
joritiy of the respondents had a high level of education. When the income
groups of the participants are examined, the income of 32 participants is be-
low 4.000 TL, the income of 52 participants is between 4.001- 8.000 TL, the
income of 57 participants is between 8.001-12.000 TL and 61 participants have
an income of over 12.001 TL. If the income status of the participants is ex-
pressed as a percentge, 15.8% has an income below 4.000 TL, 25.7% has an
income range between 4.001 and 8.000 TL, 28.2% has an income between
8.001 and 12.000 TL and 30.2% has an income of over 12.001 TL. More than
50% of the respondents are from the income group of 8.001 TL and above.

idealkent 1317



Ertan Cinar, Metin Ozgiir

Table 1. Demographic distribution of the respondents

Numbers of Percentages of
respondents respondents (%)
Total 202 100
Male 132 65,3
Al. Gender
Female 70 34,7
Secondary  education (High
6 3
school+secondary school)
A2. Level of Undergraduate education 142 70,3
education
Master’s 31 15,3
Doctorate 23 11,4
18-26 25 12,4
27-34 49 24,3
35-42 53 26,2
A3. Age 43-50 40 19,8
51-58 19 94
59-64 10 5
65 and over 6 3
Below 4.000 TL 32 15,8
4.001- 8.000 TL 52 257
A4. Income
8.001- 12.000 TL 57 28,2
12.001 and over 61 30,2
Education 7 3,3
A3 Purposeof g e 46 27
air travel
Touristic 149 73,7
My family 12 5,9
A6. Who covers
the travel expenses? My employer 34 168
156 77,2

Key Findings on Flight Frequency

The percentage (%), average and standard deviation of the responses re-
garding annual flight frequencies varying according to demographic factors
between A1l and A6 are calculated and given in Table 9 in the first column of
the table gives the annual flight frequency values according to the changing
number of patients and time period, and the first two rows give the options

of the demographic categories.
The explanation of the codes of A7-A15 in the table is as follows:
¢ A7: How many times did you fly in a year before the pandemic?
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¢ A8: If the number of daily patients remains at the level of 1500 in the
next 6 months, how many times will you fly in a year?

* A9: If the number of daily patients stays at 1500 in the next 12 months,
how many times will you fly in a year?

* A10: If the number of daily patients exceeds 3000 in the next 6 months,
how many times will you fly in a year?

¢ A11: If the number of daily patients exceeds 3000 in the next 12 months,
how many times will you fly in a year?

¢ A12: If the number of daily patients falls below 750 in the next 6 months,
how many times will you fly in a year?

* A13: If the number of daily patients falls below 750 in the next 12
months, how many times will you fly in a year?

* Al4: If the pandemic is over now, how many times will you fly in the
next 6 months?

* A15: If the pandemic is over now, how many times will you fly in the
next 12 months?

Although many conclusions can be reached according to the findings pre-
sented in Table 9 in Appendix, the most important factor is that it reveals the
change rate of annual flight frequencies of all participants of the questionnaire
before, during and after the pandemic. This information is visualized in Fig.
2 below. There are two lines in this chart. One of the lines represents the nu-
merical value of the average annual flight frequency and the percentage
change per person according to 6-month estimated number of patients,
whereas the other line represents the numerical value of the average annual
flight frequency and the percentage change per person according to 12-month
estimated number of patients. On the horizontal axis, the number of patients
is given in periods starting with the pre-pandemic (PP), up to 750 patients,
1500 patients, 3000 or more patients, and the end of the pandemic respec-
tively. The vertical axis, on the other hand, shows the annual flight frequency.
According to this, it is seen that the average annual flight frequency per per-
son was 5 before the pandemic, and it is predicted that there will be a decline
up to an average of 1 annual flight frequency with a maximum 82% decrease
as the number of patients increases, that there will be a big recovery with an
18% decrease based on 6-month data immediately after the pandemic, and
that even pre-pandemic flight frequency will be exceeded (6%) with an esti-
mation based on 12-month data. In short, it is seen that flight frequencies de-
crease inversely proportional to the number of patients and that giving the
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data according to the number of patients in 6 or 12 months does not make
much difference in flight frequencies.
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5,00 %0
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0,00

PP 750 1500 3000 0

Avarage Annual Flight Frequency per Person

Number of Daily Patients

==0O=-BASED ON 6 MONTHS DATA —@— BASED ON 12 MONTHS DATA

Figure 2. The change rate of average annual flight frequencies per person in periods be-
fore, during and after the pandemic. (This figure created by the autors, 2021)

Correlation Test

In order to determine the relationship between the pre-pandemic flight fre-
quencies of the passengers and their flight frequencies during and after the
pandemic, the correlation test was used. The results of this test are given in
Table 2 below. In order to evaluate the results of the correlation tests to be
statistically significant, it is stated that there is a medium level relationship
between r = 0.30-0.70 and a high-level relationship between 0.71 and 0.99
(Biiytikozlii, p.31, 2018.). In this context, according to the test results, it is seen that
when the number of patients is zero after the pandemic, 1> 0.644 within 6 months
and r>0.785 after 12 months for the participants, who made domestic flights be-
fore the pandemic. It is also seen that the participants tend to maintain their an-
nual flight frequency before the pandemic. On the other hand, if the pandemic
continues in the next 6 months (regardless of the number of patients), it is ob-
served that there is a low relationship between the participants” pre-pandemic
flight frequencies and their flight frequencies in the future. As a result of this find-
ing, it can be concluded that if the number of cases does not decrease, the fre-
quency of flights in the following 1 year will decrease at a moderate level.

1320 idealkent



The Effect of COVID-19 Pandemic on the Frequency of Domestic Flights

Table 2 The results of the correlation test

o =3 8
2 B 2 k- Y 5 -
E g 5 R ER:
Q Q
L - g & & 4
% 2 S = S 4 3 5
< < < < < < < <
g
% = 033 0.332 0.31 0.312 0.408 0.388 0.644 0.785
&
Tests of Hypotheses

The following hypotheses are tested within the framework of the study:
Ha0: There is no difference between the males and females in terms of flight

frequency.

HbO0: There is no difference between the education levels in terms of flight
frequency.

Hc0: There is no difference between the age groups in terms of flight fre-
quency.

HdO: There is no difference between the income levels in terms of flight fre-
quency.

He0: There is no difference between the purposes of air travel in terms of
flight frequency.

Hf0: There is no difference between the persons who cover the expenses in
terms of flight frequency.

The one-way ANOVA method is used in the analysis of these differences. The
p significance level is determined as 5%.
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Table 3 Change in flight frequency according to gender

Al_gender P value
A8-12 months=1500 1 Male 0,32
2 Female 0,26
A9-6 months =1500 1 Male 0,68
2 Female 0.59
A10-6 months>3000 1 Male 0.11
2 Female 0.10
A11-12 months>3000 1 Male 0.82
2 Female 0.71
A12-6 months<750 1 Male 0.92
2 Female 0.64
A13-12 months<750 1 Male 0.29
2 Female 0.25
A14-6 months_0 1 Male 0.10
2 Female 0.11
A15-12 months_0 1 Male 0.02
2 Female 0.02

The p values for the change of flight frequency according to gender are
given in Table 3. Accordingly, the Ha0 hypothesis is rejected because p <0.05
for the variable A15. When the averages are examined, it is seen that this dif-
ference is caused by “female” participants because they have a lower average.
During the pandemic, females tend to fly less. The vast majority of males and
females who answered the questionnaire stated that they fly for touristic pur-
poses. When the Table 9 in Appendix is analyzed, it is seen that the average
of the answers given by the females participating in the questionnaire is lower
than that of the males.

When the relationship between the change in flight frequency and educa-
tion level is analyzed, it is seen that there is no statistically significant differ-
ence between the groups according to the education levels of the participants
at p<0.05 level of significance. When the averages in Table 9 in Appendix are
analyzed, it is seen that secondary education graduates can be regarded as
the most important reason for this situation because they tend to fly even if
there is a pandemic. As it can be seen in Table 4, this value is seen to be higher
than 0.05 for each row. Therefore, the Hb0 hypothesis is accepted.
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Table 4 The change in flight frequency according to education level

A2_Education (p) value
A8-12 months=1500 .288
A9-6 months =1500 565
A10-6 months>3000 726
A11-12 months>3000 563
A12-6 months<750 117
A13-12 months<750 112
A14-6 months_0 511
A15-12months_0 .370

79.6% of university graduates travel for touristic purposes. 40.7% of higher
education graduates prefer domestic air travel for business travel. 57.4% of
the same group fly for touristic purposes. Secondary education graduates
made an average of 4.7 flights a year before the pandemic. Secondary educa-
tion graduates come to this flight average in A12, while university graduates
and higher education graduates come to this average if the pandemic is over.

The p values for the change of flight frequency according to age are given
in Table 5. When the age groups are analyzed in different variations such as
18-34 and 35-65+, it is seen that the differences emerge. It can be concluded
that the group under the age of 35 tends to fly more during the pandemic
period compared to the other age group.

It is seen that there was no significant difference in flight frequencies in
terms of age groups before the pandemic. As it can be understood from the p
value which is less than 0.05 in Table 5, it can be said that the difference be-
tween them is not significant. In this case, the HcO hypothesis is rejected.
However, if the pandemic ends today;, it can be said that all groups will tend
to fly in the next 12 months.

Table 5 The change in flight frequency according to age

A3_Age (p) value
A8-12 months=1500 .003
A9-6 months=1500 .000
A10-6 months>3000 .015
A11-12 months>3000 .016
A12-6 months<750 .003
A13-12 months<750 .006
Al14-6 months_0 .016
A15-12months_0 .083
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The p values for the change of flight frequency according to income level
are given in Table 6. considering the income levels of the respondents of the
questionnaire, if the pandemic ends today, people with an income group of
12,001 TL and above will have more flight tendency than people with lower
income. Although the flight frequency of the people in the group with an in-
come level of 8000-12000 TL was similar to that of the people in the group
with an income level of over 12.001 TL before the pandemic, the flight fre-
quency will differ in the group with an income group of 12.001 TL if the pan-
demic ends. In this case, the HdO hypothesis is rejected. Regardless of the
income level, if the pandemic is over, the participants of the questionnaire
will tend to return to their pre-pandemic flight frequency.

Table 6. The change in flight frequency according to income level

A4_Income level (p) value
A8-12 months=1500 990
A9-6 months=1500 966
A10-6 months>3000 126
A11-12 months>3000 110
A12-6 months<750 .839
A13-12 months<750 .859
Al14-6 months_0 .008
A15-12 months_0 .000

The p values for the change of flight frequency according to purpose of
travel are given in Table 7. Because the p value of A15-12 months_0 is less
than 0.05, it is not significant. Therefore, the He0 hypothesis is rejected. When
the average flight frequency of this group is analyzed, it can be said that they
will tend to make more flights.

The p values of the groups for the change of flight frequency according to
the person who covers the expenses are given in Table 8. Since the results are
similar according to p<0.05, Hf0 hypothesis is rejected. When the pandemic
is thought to be over, it is seen that the participants of the questionnaire will
tend to fly, regardless of the person who covers the expenses. It is also seen
that people participating in the questionnaire generally do not tend to fly do-
mestically during the pandemic, regardless of who covers the expenses. If the
pandemic ends, the participants of the questionnaire will be able to return to
their previous flight frequencies, regardless of who covers the expenses.
When the average flight frequency according to the person who covers the
expenses is analyzed in Table 9 in Appendix, this situation is observed.
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Table 7 The change in flight frequency according to purpose of travel

A5_purpose of travel (p) value
A8-12 months=1500 564
A9-6 months=1500 .346
A10-6 months>3000 .607
A11-12 months>3000 789
A12-6 months<750 .205
A13-12 months<750 .633
A14-6 months_0 102
A15-12 months_0 .014

Table 8 The change in flight frequency according to the person who covers the expenses

A6 Person who covers the expenses (p) value
A8-12 months=1500 2990
A9-6 months =1500 966
A10-6 months>3000 126
A11-12 months>3000 110
A12-6 months<750 .839
A13-12 months<750 .859
Al14-6 months_0 .008
A15-12months_0 .000
Discussion

The analyses performed within the scope of the study reveal that there is a
decrease in the frequency of flights, depending on the size of the number of
daily patients declared. It can be seen both in the correlation test and in the
graph regarding the change of the averages. This decrease is observed to have
reached up to 82%. If the pandemic ends, it can be predicted that it will re-
cover to the values of the previous flight frequencies even in the first year.
Although it is not possible to make one-to-one comparisons between the
present study and the other studies in literature due to their different meth-
ods, materials, populations and samples, some of the findings obtained from
this study can be compared to those of the other similar studies. According to
the findings of a study conducted in Turkey in April (Ozdemir & Yildiz,
2020), it was revealed that the full recovery on flight demand process, which
is predicted to be in the first year of pandemic’s end in the our study, would
most probably exceed three years even if the pandemic is over. The big dif-
ference between these two paper’s findings can be related to the small size of
the participant group, the difference in the research method and lack of gen-
eralizability of the samples in the other study. On the other hand, the results
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of an international study conducted by IATA in 11 countries indicate that
only 12% of the passengers will start flights “immediately” even if the “pan-
demicis over (Rockland, 2020). 33% of the participants stated that they would
postpone their flights “1 month after the pandemic”, 36% of the participants
stated that they would postpone their flights “6 months later”, 14% of the
participants stated that they would postpone their flights “1 year later”, and
5% of the participants stated that they would not realize their normal flight
plans for an indefinite period. The survey depicts that it is expected that 81%
of demand can recover less than a year after the pandemic. It is close to the
finding of the present study, which predicts that there will be a recovery of
flight frequencies (or demand) to a great extent within 1 year in Turkey. Sim-
ilarly, in another study, it is predicted that the demand will decrease in the
medium and long term (Sanchez, et al 2020). The domestic demand was re-
vealed to be lower than the average in another study (Galileo & Font, 2020).

Methodology of Gudmundsson et al. is different than the present study.
Firstly, it is not based on questionary; the scope is not Turkey based, instead
it is worldwide; they use IATA and ICAOQ air traffic estimates; take into ac-
count different factors such as; specific restrictions on aviation, the blocking
of international traffic and any future restrictions of aircraft and airport oper-
ations due to pandemic; and they use ARIMAX (Auto Regressive Integrated
Moving Average) process of equation for their predictions based on gross do-
mestic product, oil prices and traffic history. But their output type is a bit sim-
ilar. They estimate recovery of worldwide passenger demand to pre-COVID-
19 levels is estimated to take 2.4 years (by late-2022), with the most optimistic
estimate being 2 years (by mid-2022), and the most pessimistic estimate 6
years (in 2026) (Gudmundsson et al., 2021). However, another estimate de-
picts that passenger numbers might recover after 2024 (“Air traffic will take
years to return to 2019 levels,” 2020). If such models are feeded with the data
gathered with our method, the accuracy of predictions may increase.

When the other analyses that are conducted on the relationship between
the flight frequency in various time periods and the number of daily patients
is analyzed according to demographic variables, the following results can be
obtained from the present study:

* There is a statistically significant difference between gender groups in
terms of flight frequency.

® There is no difference between the participants’ education levels in
terms of flight frequency.
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* There is a statistically significant difference between age groups in
terms of flight frequency. In addition, if the pandemic is over, the frequency
of flights can be expected to return to normal within 12 months. On the other
hand in a survey conducted in Taiwan the passengers under the age of 20
have higher tendency to fly during a crisis like COVID-19 pandemic, but the
frequency of their flights are not predicted in the survey (Lin & Zhang, 2021).
It is all about their motivation.

* There is a statistically significant difference between income groups in
terms of flight frequency.

® There is a statistically significant difference between the purposes of
travel in terms of flight frequency. A significant difference was also predicted
in another study (Suau-Sanchez et al., 2020).

® There is a statistically significant difference between the groups of per-
sons who cover the travel expenses in terms of flight frequency.

According to a survey conducted in US it is identified that the willingness
of people to fly during and after the pandemic varies, which is quite compat-
ible with our findings listed above (Lamb et al., 2020). They don’t predict the
flight frequency, instead they predict the variance of flying willingness ac-
cording to characteristics of these persons. They explored it among 23 fac-
tors: ethnicity, education level, age, gender, number of at-risk COVID-19 fam-
ily members, current health level, level of religiousness, number of children,
primary purpose of travel pre-coronavirus, pre-COVID-19 flight anxiety, per-
ceived threat from COVID-19, satisfactions with health insurance, anticipa-
tory flight anxiety, annual frequency of travel, extraversion, agreeableness,
conscientiousness, neuroticism, intellect/imagination, risk taking, affect, level
of disgust, and level of fear. Itis identified that the variance is based on several
characteristics of passengers and this variance is found to be 67% for business
travel and %66 for pleasure travel. The most significant factors that decreases
willingness to fly for business purposes are: perceived threat from COVID-
19, agreeableness, propensity of risk taking, affect, and fear. The most signif-
icant factors decreasing willingness to fly for pleasure are the same with the
factors of business purposes, except propensity of risk taking.
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Conclusion

As a result of the study, it is predicted that there will be a decrease in the
domestic flights in Turkey, which is inversely proportional to an increase in
declared average number of patients. It is also predicted that it will return to
normal even in the first year in case of pandemic ends. When the effects of
various variables are examined, it is revealed that all other socio-demo-
graphic variables except education level are determinative in the change of
flight frequency.

The findings obtained from this study can help airline companies, tourism
industry and other related parties in their planning for up to one year by
providing a prediction opportunity for demand by looking the estimated av-
erage daily numbers of patients and other variables that are determined to be
effective.

Our study has some limitations. First, it is limited to Turkish domestic
flights. This was preferred lest many different uncontrollable variables ad-
versely affect the accuracy of the results. Then, it is limited with the number
of participants and it is assumed that they answer the questionary honestly.
Furthermore, there are so many factors influencing the travelling decision of
airline passengers, but the aim of the survey is mainly identifying the flight
frequency decisions of passengers based on daily patient numbers of COVID-
19, which is found to be really determinative on their decisions. Though the
findings of the paper about flight frequency changes give insights about the
recovery of demand to air travel, it doesn’t mean that air transportation in-
dustry will recover in line with the results of the survey, since the recovery of
the air transportation industry doesn’t depend only on passenger demand
but also many other factors. For example, any kind of necessary restrictions
imposed by authorities for reducing the spreading of pandemic limits the
number of flights in any country independent of passenger demand size, re-
sulting in a contraction in air transportation industry. However, if the method
of this study is used to gather data in any location, extent and time; and
feeded with the data obtained from the models which predicts pandemic
spreading, it may be a very useful input resource especially for the models
that predict recovery time of air transportation industry.
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Appendix
Table 9 The percentages, averages and standard deviations of the responses related to annual flight frequencies varying according to demo-
graphic factors
Gender Education Age Income Purpose of travel Person covering the
expenses
B
s g s g8 g 4 s . ¢ =z £
g gE P 5 £ s T % 3 £ § g E £
[9) < £ 8 1} < S o) 1o} 2 — — > 9] k=l =} & 9}
C = S = e & 3 @ N 2 S =] 2 2 @ 3 > >
= & &g = £g 2 8 & 3 < < = 2 e p p —
A7-Number
of annual
flights before
the pan-
demic
1-3 (%) 348 586 50 42,3 444 365 469 781 462 456 19,7 14,3 39,1 456 66,7 29,4 44,2
4-6 (%) 33,3 27,1 33,3 30,3 33,3 31,1 312 21,9 34,6 31,6 32,8 85,7 17,4 32,9 33,3 29,4 31,4
7-9 (%) 53 4,3 - 5,6 3,7 54 47 - 5,8 3,5 8,2 - 43 5,4 - 2,9 5,8
10+ (%) 26,5 10 16,7 21,8 18,5 27 172 - 135 193 393 - 39,1 16,1 - 38,2 18,6
Standard
Deviation 397 314 3.88 3.86 37 404 363 126 338 376  4.03 1.13 455 3.54 1.48 432 3.7
Average 6 4.1 47 5.4 5.1 6 49 27 47 5.1 7.4 46 6.7 49 3 6.9 5.1
A8-12
months=1500
0 (%) 41,7 58,6 16,7 45,8 55,6 392 52,3 34,4 42,3 52,6 54,1 28,6 45,7 49 58,3 50 46,2
1-3 (%) 42,4 34,3 66,7 40,1 35,2 392 398 59,4 48,1 31,6 29,5 57,1 39,1 38,9 33,3 41,2 39,7
4-6 (%) 10,6 4,3 - 10,6 3,7 122 62 62 5,8 8,8 11,5 14,3 6,5 8,7 8,3 2,9 9,6
7-9 (%) 1,5 - 16,7 0,7 - 14 08 - - 1,8 1,6 - 2,2 0,7 - - 1,3
10+ (%) 3,8 2,9 - 2,8 5,6 8,1 0,8 - 3,8 53 3,3 - 6,5 2,7 - 5,9 3,2
Standard
Deviation 265 226 2.73 241 284 334 179 132 247 299 266 1.68 3.15 2.35 1.56 288 252
Average 2 1.2 2.7 1.7 1.6 25 13 15 1.7 1.8 1.7 1.9 21 1.6 1.1 1.7 1.8
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A9-6 months

=1500

0 (%) 34,1

1-3 (%) 46,2

4-6 (%) 14,4

7-9 (%) 15

10+ (%) 3,8

Standard

Deviation 2.65

Average 22

A10-6

months

>3000

0 (%) 65,9

1-3 (%) 22,7

4-6 (%) 9,8

7-9 (%) -

10+ (%) 1,5

Standard

Deviation 2.08

Average 1.1

All1-12

months>3000

0 (%) 65,2

1-3 (%) 22,7

4-6 (%) 10,6

7-9 (%) -

10+ (%) 1,5

Standard

Deviation 21

Average 12

Al2-6

months<750

0 (%) 21,2

1-3 (%) 47,7

4-6 (%) 24,2
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45,7
44,3
7,1

2,9

229
1.6

81,4
11,4
4,3
14
14

2.01
0.7

80
12,9
57

14
1.88

0.7

20
64,3
12,9

16,7
50
16,7
16,7

2.86
3.2

66,7
33,3

1.03
0.7

66,7
16,7
16,7

2.04
1.2

50
33,3

36,6
48,6
11,3
0,7
2,8

2.36
1.9

69,7
19,7
9,9
0,7

1.83

68,3
21,1
9,9

0,7

1.83

19
54,9
21,1

444
37
13

56

294
2.1

75,9
14,8
3,7
19
3,7

2.65
1.1

75,9
14,8
56

3,7

2.53

27,8
50
16,7

28,4
43,2
18,9
14
8,1

3.28
29

67,6
13,5
13,5
14
4,1

2.89
1.5

64,9
16,2
14,9

4,1
2.81

1.6

13,5
50
27

43,8
46,9
7,8
0,8
0,8

1.81
1.5

73,4
21,9
4,7

1.27
0.7

73,4
21,1
55

1.32
0.7

25
55,5
16,4

28,1
59,4
12,5

1.51
1.8

87,5
12,5

0.67
0.2

87,5
12,5

0.67
0.2

15,6
65,6
18,8

34,6
55,8
58

3,8

242
1.9

61,5
30,8
3,8
1,9
1,9

2.21
1.2

61,5
30,8
5,8

1,9
2.06

1.1

21,2
50
25

43,9
33,3
15,8
18
53

3.03
2.2

71,9
15,8
10,5

18
2.18

1.1

70,2
17,5
10,5

1,8
218

1.1

21,1
54,4
17,5

41
41
13,1
1,6
3,3

2.61

70,5
14,8
13,1

1,6
2.23

1.1

68,9
14,8
14,8

1,6
228

1.2

23
49,2
19,7

28,6
42,9
28,6

2.06
23

57,1
42,9

1.07
0.9
57,1

42,9

1.07
0.9

71,4
28,6

32,6
47,8
10,9
2,2
6,5

3.1
25

67,4
19,6
8,7
2,2
2,2

2.45
13

69,6
15,2
13

2,2
237

1.2

17,4
54,3
15,2

40,3
45
11,4
0,7
2,7

2.36
1.8

73,2
17,4
8,1

1,3
1.96

0.9

71,1
19,5
8,1

1,3

1.96

22,8
52,3
21,5

41,7
50
8,3

1.51
1.4

91,7
8,3

0.58
0.2

91,7
8,3

0.58
0.2

41,7
50
8,3

35,3
52,9
59

59

2.84
2.1

67,6
23,5

2,9
59

3.1
1.4

70,6
20,6
2,9

59
2.95

1.3

14,7
61,8
8,8

38,5
43,6
13,5
1,3
32

2.54

70,5
18,6
10,3
0,6

1.82

68,6
19,9
10,9

0,6

1.85

20,5
51,9
23,7
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7-9 (%) ,08 1,4 - 0,7 19 2,7 - - 1,9 18 - - 2,2 0,7 - 2,9 0,6

10+ (%) 6,1 0.014 16,7 4,2 3,7 6,8 3,1 - 1,9 53 8,2 - 10,9 2,7 - 11,8 32

Standard

Deviation 2.92 1.98 3.88 2.58 2.63 299 236 152 233 2.81 3.19 1.46 3.5 2.36 1.51 3.58 245

Average 3 2.2 4.7 2.7 2.4 3.4 2.3 22 2.6 2.7 3 2.9 3.3 2.5 1.4 3.3 2.7

A13-12

months<750

0 (%) 20,5 18,6 - 17,6 27,8 135 234 156 21,2 19,3 21,3 - 17,4 21,5 41,7 14,7 19,2

1-3 (%) 48,5 57,1 33,3 54,2 46,3 446 555 531 50 54,4 49,2 85,7 54,3 49 50 61,8 49,4

4-6 (%) 20,5 18,6 50 19 18,5 31,1 133 281 23,1 17,5 14,8 14,3 15,2 21,5 - 8,8 23,7

7-9 (%) 3,8 4,3 - 4,2 3,7 2,7 4,7 - 3,8 35 6,6 - 2,2 4,7 - 2,9 4,5

10+ (%) 6,8 14 16,7 4,9 3,7 8,1 3,1 3,1 1,9 53 8,2 - 10,9 34 8,3 11,8 32

Standard

Deviation 3.11 2.26 3.66 2.83 2.76 314 259 2.4 2.42 2.87 3.38 1.13 35 2.68 3.3 3.58 2.63

Average 3.1 2.6 52 3 2.6 3.6 2.5 2.8 2.7 2.9 3.2 24 3.3 2.8 2 33 29

Al4-6

months_0

0 (%) 3 2,9 - 2,1 56 - 47 - 1,9 53 33 - 2,2 3,4 - 2,9 32

1-3 (%) 37,1 58,6 50 45,1 42,6 392 47,7 656 442 456 32,8 42,9 41,3 45,6 83,3 41,2 42,3

4-6 (%) 43,9 22,9 50 35,9 37 405 344 344 404 35,1 36,1 57,1 30,4 37,6 16,7 26,5 40,4

7-9 (%) 53 7,1 - 7 3,7 6,8 55 - 3,8 53 11,5 - 43 6,7 - 2,9 71

10+ (%) 10,6 8,6 - 9,9 11,1 135 78 - 9,6 8,8 16,4 - 21,7 6,7 - 26,5 7,1

Standard

Deviation 3.12 3.13 1.64 3.13 3.28 33 299 145 3.05 3.1 3.6 1.6 3.94 2.85 1.17 4.23 2.87

Average 4.6 3.9 3.5 4.4 4.3 5 4 3 4.4 4.1 5.3 3.7 5.3 4.1 2.5 5.6 4.3

A15-12

months_0

0 (%) - - - - - - - - - - - - - - - - -

1-3 (%) 26,5 52,9 33,3 34,5 38,9 257 41,4 50 38,5 40,4 21,3 42,9 34,8 35,6 66,7 35,3 33,3

4-6 (%) 37,9 25,7 50 35,9 25,9 405 29,7 469 346 281 31,1 57,1 15,2 38,3 25 17,6 37,8

7-9 (%) 12,1 7,1 - 9,9 13 54 133 - 11,5 8,8 16,4 - 10,9 10,7 - 8,8 11,5

10+ (%) 23,5 14,3 16,7 19,7 22,2 284 156 3,1 154 228 31,1 - 39,1 15,4 8,3 38,2 17,3

Standard

Deviation 3.69 3.53 3.66 3.65 3.9 387 355 213 349 3.93 3.84 1.6 4.43 3.42 2.97 4.44 3.51

Average 6.2 4.6 5.2 5.6 5.8 6.4 52 3.7 5.3 5.6 7 3.7 7 5.3 3.6 6.9 5.6
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