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ABSTRACT

Air transport is a globally significant mode of transport that carries people and goods over relatively 
long distances in a relatively short time. In the case of the Republic of Croatia there are some relevant 
geographical factors that make it necessary to connect the country to domestic and international 
airlines, such as territorial division (Dubrovnik’s disconnection from the rest of the Croatian 
mainland), rugged shape and mountainous terrain. In addition, as a tourist destination, the country 
should offer good transport links to provide the best experience for tourists. The aim of this research 
is to conduct an in-depth structural analysis of the intensity and dynamics of passenger air traffic at 
the global, European, and national (i.e. Croatian) level, considering the specific crisis of the COVID-19 
pandemic as a relevant factor in the development of passenger flow. To achieve the defined objective 
of this research, a structural analysis of the relevant indicators for the development of passenger 
flow at the airports of the Republic of Croatia was conducted. In addition, a comparative analysis 
of the intensity, structure and dynamics of passenger flow was carried out within the framework 
of a comparison of the relevant criteria and statistical data on the indicators of passenger flow at 
the international, regional, and national levels. The COVID-19 pandemic has significantly affected 
the state of passenger flow in air transport in terms of organisation and logistics, and especially in 
terms of the intensity and dynamics of passenger flows. Accordingly, uniform criteria for monitoring 
passenger flow, systematisation and structural analysis of relevant formation indicators are the basic 
requirements for continuous monitoring and planning of passenger flow in air transport.

1 Introduction

Nowadays, more and more changes are caused by glo-
balization; the world is developing rapidly, and with the 
rapid development of all sectors, the transport sector, in-
cluding air transport, is also developing [1]. In the era of 
globalisation, it is very important to connect remote plac-
es with urban centres and make them accessible to the 
general population, and this is exactly what air transport 
offers to its users. The air transport sector has contributed 
enormously to the global expansion of business, communi-
cations, trade, and tourism. Despite this significant devel-
opment, the air transport sector faces significant 
problems, such as excessive fuel consumption, higher fuel 
prices, increase in air traffic, competition, economic crisis, 
aviation emissions, safety, design, and operational chal-

lenges [2]. Air transport also makes an important contri-
bution to economic growth by creating opportunities for 
employment and increasing gross domestic product (GDP) 
[3], [4]. However, it should be noted that air transport is an 
extremely sensitive mode of transport, as confirmed by 
various crisis situations that have led to a decline in pas-
senger traffic [5]. 

The objective of this research is to analyse air passen-
ger flow at the global, regional (European) and local 
(Croatian) level. It is important to note that humans are 
the main variable in the formation of passenger air flow 
and that their sensitivity to various unfavourable situa-
tions leads to changes in the flows themselves.

The COVID-19 crisis has led to a new round of loans, 
loan guarantees, capital injections, and wage subsidies, 
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raising questions about competition and resource efficien-
cy [6]. It has significantly affected the state of air passen-
ger flow in air transport in the Republic of Croatia and can 
be considered a crisis with the greatest impact on air 
transport.

2 Basic regulations and indicators of the 
passenger air flow formation

In this part of the research, terms and laws related to 
air transport are defined. It also defines the basic charac-
teristics, indicators and factors that affect the formation of 
passenger flow in air transport. Within the framework of 
technology and organization of passenger flow, the tech-
nological characteristics of air transport and the charac-
teristics of each type of passenger flow in air transport are 
defined.

2.1. The concept and meaning of passenger flow in air 
transport

To understand the basic characteristics and peculiari-
ties of passenger flow in air transport, the basic concepts 
and terminology in air transport can be defined as follows 
[7], [8]:

 – The transportation of people and goods by vehicles 
capable of controlled sustained flight is known as air 
transport.

 – A commercial air transport service is an operation in 
which an aircraft transports passengers, cargo, or mail 
for a fee or other useful consideration.

 – The passenger terminal is the area of the airport 
primarily used for passenger and baggage reception, 
short-term layover and check-in.

 – An airline is an entity whose principal activity is to 
provide passenger, cargo, and mail transport services 
using owned or leased aircraft.

 – Passenger registration is the process of recording 
passenger data and confirming the passenger’s pres-
ence at the airport and assigning the passenger a seat 
on the aircraft. 

 – A passenger is any person on an aircraft for whom a 
ticket is issued.

In addition to the defined relevant basic terms in air 
traffic, there is a whole series of other terms that are not 
listed here because they are not central to the topic under 
consideration here.

2.1.1 Basic features of air traffic and air passenger 
flow

Air transport is historically the youngest mode of 
transport, but it has nevertheless reached a high level of 
development and is very competitive in the market. There-
fore, it is considered a phenomenon compared to the de-
velopment rate of other modes of transport such as road, 

rail and sea. Passenger air transport has experienced a 
steady increase over the years.

Air transport is a capital-intensive industry where a 
large amount of capital is invested in the construction of 
airports and aircraft. Passenger terminals and aircraft 
have to comply with a variety of regulations set by regula-
tory authorities. In addition, service users, i.e., passengers, 
who particularly value and pay attention to safety and 
comfort, must be satisfied.

The basic elements of traffic flow, and therefore air 
passenger flow, are [7]: 

 – traffic nodes, 
 – traffic demand,
 – transport networks.

In the case of air transport, airports are considered 
transport hubs. With their passenger terminals, airports 
represent points of origin, destination, and intermediate, 
i.e., transit points. Transport demand arises when the pop-
ulation wishes to change their place of residence. This may 
be for tourism, business or other reasons. The transport 
network consists of air transport networks that are estab-
lished to meet the demand. A potential demand for air 
passenger transport must be identified and satisfied by a 
specific offer. Demand for air passenger transport must be 
constantly monitored to ensure the most complete offer 
possible.

The choice of the mode of transport depends on the 
characteristics of the passengers. In recent years, the aver-
age age of passengers has dropped dramatically as the 
emergence of low-cost airlines has made air travel more 
accessible to the general population. Moreover, the most 
common reasons for air travel are almost exclusively busi-
ness and tourism related. Air transport corresponds to the 
above motives, as the transport time is relatively short 
compared to the distance travelled. The safety aspect of 
passenger transport by air is almost the highest compared 
to other forms of passenger transport, as both airports 
and airlines, as the main transport service providers, must 
comply with a long series of strict regulations.

2.1.2 Indicators and factors of the formation of 
passenger air flow

For any analysis of traffic flow, it is necessary to know 
the basic indicators and factors for the formation of traffic 
flows. The basic indicators of the formation of traffic flow 
are [9]: 

 – direction, 
 – intensity,
 – type of structure of the flow.

The direction or line of passenger flow is determined 
by the origin or destination of a particular passenger flow. 
The intensity or volume of passenger flow is usually ex-
pressed as the total number of passengers per unit of time 
in a given area or on a given route. Finally, the type of pas-
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senger flow depends on various criteria, such as: passen-
ger flow during departure, transit and arrival. [10].

The factors of the formation of traffic flow are divided 
into [9]:

 – geo-traffic factors,
 – socio-economic factors
 – other factors.

The most important transport geographic factors are 
terrain, climate, the arrangement of sea and land, and the 
development and structure of transport networks and 
lines [11]. The possibility of building airports and thus 
providing air transport services is largely determined by 
the geographical area, hence mountain ranges are an ob-
stacle, whereas lowland areas facilitate the formation of 
air transport lines. The degree and dynamics of economic 
growth and development, as well as the characteristics, 
needs, and structure of the population, are the most im-
portant socioeconomic factors. The increase in passenger 
flow at airports as a result of globalization has increased 
the importance, but also the burden of the global airport 
system. Other factors include passenger demand and ex-
pectations, as well as the state of the economic market.

Defining the indicators and factors for the emergence 
of passenger flow enabled a clearer analysis of the specifi-
city of passenger flows, which was applied in the next 
stage of the research.

2.2 Technology and organization of passenger flow in 
airports

The technology of transporting passengers by air is a 
complex process that begins with the arrival of passengers 
at the departure airport and ends with the departure from 
the destination airport.

The essence of the process of passenger transport by 
air is in overcoming relatively large spatial differences. An-
other feature of the passenger transport process is the im-
possibility of booking a seat on an aircraft of a particular 
airline, so it is necessary to efficiently connect certain 
points of origin and destination.

Seven principles must be applied in the organization of 
passenger transport: safety, regularity, punctuality, frequen-
cy, comfort, speed and economy [12]. Users of air transport 
services, i.e., passengers, are guided by these principles 
when choosing an airline. Each of the principles has a differ-
ent value for each passenger. Therefore, it is important that 
airlines have a profile and that users know what a particu-
lar airline offers when they purchase an airline ticket.

3 Structural analysis of passenger air flow at the 
global, regional and national level

Air transport has transformed society from the local 
level to the global level, as remote parts of the world can 
be more easily connected to urban centres. Air transport 

has made what was once difficult to access much more ac-
cessible and has made economic and social activity in the 
world faster, more connected, more diverse, and richer. 
However, throughout history, the air passenger transport 
industry has faced challenges such as world crises, terror-
ist attacks, and epidemics that have led to a decline in traf-
fic [13]–[15]. 

In this part of the research, passenger air traffic is ana-
lysed at the global, regional (European) and local (in the 
Republic of Croatia) level. In the analysis of passenger 
flow, the limiting factor was the lack of data consistency at 
all levels, which led to corresponding discrepancies in the 
data presented.

3.1 Analysis of air passenger flow at the global level

The air transport industry is not only the main driver 
of global socio-economic growth, but also of great impor-
tance to economic development, directly and indirectly 
creating opportunities for employment, promoting tour-
ism and local economies, and boosting foreign investment 
and international trade [16]. Global air passenger traffic 
has grown relatively steadily from the beginning, but there 
are certain challenges, which are discussed below.

Crises affecting the decline in passenger traffic can be 
local, regional, and global in nature. Local crises include 
strikes, earthquakes, and other local weather disasters. 
They do not necessarily have a large impact on global air 
passenger traffic, but the accumulation of several local cri-
ses can lead to a decline in global air passenger traffic. In 
addition, crises with a regional character refer to larger ar-
eas such as Europe, North America, Asia, etc. Crises with a 
regional character include strikes, volcanic eruptions such 
as the eruption of the Icelandic volcano Eyjafjallajökull in 
2010, which led to the closure of almost all European air-
space [17]. 

Finally, global crises also have a significant impact on 
air passenger traffic worldwide. Some of the major global 
crises that have impacted global air passenger traffic in-
clude: financial crises, geopolitical uncertainties, epidem-
ics, and pandemics. The COVID-19 pandemic has certainly 
caused the largest decline in air passenger traffic in histo-
ry, as shown in Figure 1.

As shown in Figure 1, there was a significant decline in 
air passenger demand of nearly 66% in 2020. Not even a 
close decline has been recorded since 2006, albeit 2009 is 
noteworthy, when a 1.2% year-on-year decline was re-
corded due to the global financial crisis. In addition, global 
air passenger traffic recorded constant growth averaging 5 
to 8% per year. After the crisis year 2020, which was 
caused by the COVID-19 pandemic, a more significant 
growth in passenger traffic demand was recorded, i.e. in 
2021, an increase of 18% was recorded compared to the 
previous year. Furthermore, it should be noted that, ac-
cording to the data presented in Figure 1, a significant in-
crease in air passenger demand is expected in 2022, with 
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an increase of about 51% compared to the previous year. 
The COVID-19 pandemic is considered to be the most se-
vere civil aviation crisis since World War II [19].

Changes in habits, such as the way people work e.g., by 
telecommuting, online education, and online conferencing, 
are likely to lead to permanent changes in business travel. 
In addition to business travel, changes in the behaviour of 
leisure travellers are inevitable. For example, some tour-
ists will prefer shorter direct flights to long-haul flights via 
major hub airports, where they would be more exposed to 
potential infectious diseases. Clearly, further economic 
growth, technological changes, market liberalisation, the 
rise of low-cost airlines, airport congestion, petroleum 
product prices and other trends will affect commercial 
aviation worldwide. 

Based on total passenger traffic in 2021, the largest 
airports in the world are Atlanta (about 75.7 million pas-
sengers), Dallas/Fort Worth (about 62.4 million passen-
gers) and Denver (about 58.8 million passengers). They 
are followed by Chicago, Los Angeles, Charlotte, Orlando, 
Guangzhou, Chengdu and Las Vegas [20]. Eight of the ten 
airports mentioned are located in the United States of 
America and the remaining two in China. It can be con-
cluded that these airports have a significant share of do-
mestic passenger traffic in the total passenger traffic and 
that domestic flights mitigated the impact of COVID-19 
measures on passenger traffic.

As shown in Table 1, the largest airport by internation-
al passenger volume is Dubai, with more than 29 million 
passengers in 2021, followed by Istanbul with approxi-

Figure 1 Annual change in the global air passenger traffic demand, from 2006 to 2022

Source: [18]

Table 1 “Top 10” airports according to international air passenger traffic 

Airport Number of passengers 
2021

% of change  
2020 / 2021

% of change  
2019 / 2021

1. Dubai, UAE 29.110.609 12,7 -66,3
2. Istanbul, Turkey 26.466.169 66,0 -33,1
3. Amsterdam, Netherlands 25.488.783 22,1 -64,4
4. Frankfurt, Germany 22.697.490 34,8 -64,0
5. Paris Charles de Gaulle, France 22.616.995 18,7 -67,6
6. Doha, Qatar 17.701.978 41,4 -54,4
7. London Heathrow, UK 17.624.931 -14,7 -76,8
8. Antalya, Turkey 17.148.111 160,4 -40,3
9. Madrid, Spain 15.337.775 38,8 -65,9

10. Cancun, Mexico 13.261.951 94,5 -19,7

Source: [20]
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mately 26.5 million passengers, Amsterdam with approxi-
mately 25.5 million passengers and Frankfurt with 
approximately 22.7 million passengers. All of the above 
airports are characterised by the fact that they are often 
transit airports connecting various smaller airports, i.e., 
they are hub airports. In addition, they can be described as 
tourist centres, which in turn suggests many passengers. 
London’s Heathrow Airport is the only one that recorded a 
14.7% decrease in passenger traffic in 2021 compared to 
2020. At the same time, Antalya International Airport re-
corded the largest increase in passenger traffic of 160.4% 
in 2021 compared to 2020. In 2021, all major airports re-
corded a significant decrease in passenger traffic com-
pared to 2019 with the London Heathrow Airport 
recording the largest decrease (-76.8%), which may also 
be related to the United Kingdom’s exit from the European 
Union (i.e. Brexit) [21].

3.2 Analysis of air passenger flow in Europe

Long distances and various geographical obstacles 
(mountain ranges, islands, etc.) make it difficult to connect 
European urban centres by road and rail. Moreover, a ma-
jor disadvantage of rail and road transport is the long du-
ration of transport over long distances. Therefore, 
connecting Europe by air is extremely important for its 
transport, economic and social integrity. Shorter travel 
times and greater comfort are of great importance to pas-
sengers, especially when it comes to tourist and business 
travel between tourist and/or economic centres. There-
fore, the demand for passenger air transport in Europe is 
continuously increasing. Passenger air transport is the 
second most used mode of transport in Europe after the 

car. From 1995 to 2019, the number of passenger kilome-
tres travelled by aircraft more than doubled [22]. 

European air passenger traffic experienced a decline in 
2009 due to the financial crisis and did not return to pre-
crisis levels until 2011. The real upturn came after 2014, 
when the curve moved upwards until 2019, when the 
highest number of passengers was recorded at European 
Union airports (approximately 1.035 million). At that time, 
it was predicted that the volume of passengers would con-
tinue to increase. On the contrary, passenger traffic 
dropped sharply in 2020, and the recovery will take longer 
than expected. However, in 2021, the situation improved, 
and more precisely, the actual recovery started in the sum-
mer of 2021. Europe was one of the earliest affected re-
gions in the world during the COVID-19 pandemic. The 
decline in passenger traffic and airline activity in 2020 re-
sulted in large losses for airlines in the region. Airlines in 
Europe still experienced an overall decline of nearly 68% 
in 2021 compared to 2019 [24].

According to the Eurocontrol report, Ryanair was the 
busiest airline operator from June 2, 2022, to June 8, 2022, 
Ryanair is the busiest airline operator, with an average of 
2962 flights per day, followed by EasyJet (1586), Turkish 
Airlines (1973), Lufthansa (1240), Air France (1071), KLM 
(784) and Wizz Air (749) [25]. The largest increase in the 
number of daily flights compared to the number of flights in 
2019 was recorded by Wizz Air (20%). In addition, Ryanair 
saw an increase in the average number of flights per day 
(14%), while all other airlines saw a decrease in the average 
number of flights per day. Ryanair, EasyJet, WizzAir, Vueling, 
Eurowings and Pegasus are the main low-cost carriers in 
Europe. In the long-haul category, Turkish Airlines, Lufthan-
sa, Air France, KLM, British Airways and SAS are in the lead.
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Figure 2 Air passenger traffic in the EU-27, from 2008 to 2021 (in millions)

Source: [23]
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As shown in Table 2, Istanbul Havalimani Airport 
ranks first in Europe with more than 37 million passen-
gers in 2021, followed by Paris Charles de Gaulle with 
approximately 26 million passengers and Amsterdam 
Schiphol with approximately 25 million passengers. All 
major European airports saw a significant decrease in 
passenger numbers compared to 2019. By far the largest 
change compared to 2019 was recorded by the Paris 
Charles de Gaulle Airport (-66%), followed by Frankfurt 
Main Airport (65%) and Amsterdam Schiphol and Barce-
lona El Prat Airports (-64%). In contrast, the aforemen-
tioned Istanbul Havalimani Airport recorded the smallest 
decrease (-28%).

According to the Eurocontrol report, three possible 
scenarios are presented: a high, a base and a low scenario. 
The high scenario assumes that passenger traffic will re-
turn to 2019 levels in 2023. The base scenario, which is 
considered the most likely, assumes that the 2019 traffic 
levels will be regained in 2024. Finally, the low scenario 
assumes a worst-case scenario in which passenger air 
traffic would recover until after 2027. Passenger air traffic 
data for the first half of 2022 support the positive projec-
tion that the impact of COVID-19 will diminish in the near 
future and that passenger air traffic will recover as quickly 
as possible. The baseline scenario assumes travel with few 
restrictions and focuses on avoiding infection. Increasing 
numbers of passengers are assumed to choose air travel, 
especially business travellers, and traffic levels will return 
to pre-pandemic levels as early as 2023. The return of pas-
sengers will lead to an increase in demand for air travel, 
while airports and airlines are already facing staff short-
ages. However, the shortage of ground staff is causing ma-
jor delays and numerous flight cancellations, slowing a 
possible rapid return to pre-pandemic traffic levels.

The biggest risks to air travel, especially passenger 
travel, are the high rate of inflation, disruptions in energy 
markets, and a decline in the purchasing power of poten-
tial passengers which could cause them to forgo travel and 
use their money for basic living needs. 

3.3 Analysis of air passenger flow in the Republic of 
Croatia

Due to the geographical division, shape and terrain of 
the Republic of Croatia must be connected with domestic 
airlines. Travelling by bus requires changing several bus 
lines, which takes a lot of time, and travelling by car over 
such long distances requires a high level of concentration 
from the driver, which could demotivate passengers. In 
this case, despite the well-developed highway network, air 
transport has priority, mainly because of the speed and 
comfort that air transport offers its users. Moreover, rail 
transport in the Republic of Croatia is not very competitive 
compared to road and air transport [26], [27]. Therefore, 
very few passengers choose rail transport due to its low 
frequency and long travel time. The expansion of the rail 
network and the increase in speed would certainly in-
crease the competitiveness of this mode of transport. 

Croatian airports are connected to many European cit-
ies. In particular, the largest Croatian airport, Zagreb, of-
fers direct flights to many popular destinations. This 
makes the Republic of Croatia an easily accessible destina-
tion and suitable for many potential tourists. The connec-
tivity and high frequency of flights to and from the 
Republic of Croatia, especially during the summer months, 
favour tourism as the leading industry in Croatia. In 2021, 
tourism will account for 15.8% of Croatia’s gross domestic 
product (GDP) [28]. In addition, air transport, with its ba-
sic activities, also stimulates many supporting activities 
that can potentially provide employment for residents 
near airports in various sectors. It can be concluded that 
air transport is extremely important for the social and eco-
nomic development of Croatia.

As can be seen in Figure 3, the volume of air passen-
gers in the Republic of Croatia has grown over the last 
thirty years with several periods of crises leading to de-
crease in the total number of passengers at airports. Since 
1991, the number of passengers at Croatian airports grew 
almost exponentially until 2008, when the highest number 
of passengers in the history of Croatian aviation was re-

Table 2 “Top 10” European airports according to the total number of air passengers (national and international passengers) in 2021 

Airport Number of passengers % of change 2019/ 2021
1. Istanbul Havalimani 37.270.486 -28%
2. Paris CDG 26.202.655 -66%
3. Amsterdam Schiphol 25.493.176 -64%
4. Istanbul Sabiha Gökçen 24.917.855 -30%
5. Frankfurt Main 24.837.681 -65%
6. Adolfo Suarez Madrid- Barajas 23.198.861 -61%
7. Antalya 22.061.193 -39%
8. Barcelona El Prat 18.499.394 -64%
9. Paris Orly 15.722.501 -51%

10. Palma de Mallorca 14.480.133 -48%

Source: [23] 
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corded (2,329,000 passengers). In 2009, there was a sig-
nificant decrease in the number of passengers, which was 
caused by the financial crisis. This decline was also seen in 
2010, but in 2011 the number of passengers increased 
again. This was short-lived, however, as a slight decline 
was already recorded in 2012. The decline in 2012 was 
followed by a slow increase in passenger numbers until 
2019, when 2,270,000 passengers were recorded, the 
highest number since 2009. It can be concluded that it 
took ten years for numbers to return to anywhere near 
pre-financial crisis levels. Unfortunately, this did not last 
long either, as in 2020 there was a sharp decline in passen-

ger traffic at Croatian airports caused by the outbreak of 
the COVID-19 pandemic. The number of passengers in 
2020 was only 30% of the traffic in 2019, and the decrease 
in traffic demand also led to a decrease in the number of 
connections between Croatia and other countries. Thus, in 
2019 there were still 120 lines, while in 2020 this number 
dropped to only 68 lines, i.e., almost 50% fewer lines.

Figure 4 shows a comparison of the number of air pas-
sengers in Croatian airports. All Croatian airports record-
ed relatively constant growth and the largest number of 
passengers in 2019. The largest Croatian airport in terms 
of the number of passengers is Zagreb Airport, followed by 
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Split and Dubrovnik. In 2020, all of airports recorded a de-
cline in number of air passengers, ranging from 80% to 
98%. 

Croatian airports are extremely seasonal, as most of 
the annual passenger traffic is handled in the summer 
months. This is especially true for international passen-
gers. The number of domestic passengers remains rela-
tively constant throughout the year, but the largest 
number of domestic passengers is recorded in August. A 
dynamic growth and development is also recorded by low-
cost carriers, which is mainly observed at the airports on 
the Croatian coast, which is related to the trend of increas-
ing tourist movements in the summer months 

In March 2022, the largest number of passengers ar-
riving at Croatian airports came from Germany (61,819), 
followed by the United Kingdom (21,168), the Nether-
lands (18,236), France (15,898) and Italy (13,667) [29]. 
The majority of arrivals from German airports are ac-
counted by a large number of Croatian emigrants who 
have settled in Germany and, of course, a large number of 
tourists from this region for whom Croatia is a desired 
destination. All countries mentioned above recorded a 
significant increase in passenger numbers compared to 
March 2021.

4 Impact of the COVID–19 pandemic on the 
passenger air flow in the Republic of Croatia

Until 2020, the volume of air passengers in the Repub-
lic of Croatia recorded a relatively constant increase. This 
was mainly due to the strong development of tourism, as 
most passengers arrived from international airports. In 
the first half of 2020, the aviation industry faced another 
crisis, in this case it was the COVID -19 pandemic that 
spread rapidly around the world. At the beginning, it was 
not expected that this crisis would have such an impact on 
the entire global economy and, consequently, on air pas-
senger traffic. In the analysis of air passenger flow in the 
previous section, it was found that the decline in traffic at 
all levels ranged from 80% to almost 100%. The following 
section will highlight the changes in the functioning of air-
ports as a result of the impact of the COVID-19 pandemic, 
followed by an overview of passenger traffic at Croatian 
airports from the previous section.

4.1 Organizational and technological changes in 
Croatian airports during the COVID-19 pandemic

Air transport is used daily by a large number of people 
who change their residence for various reasons. There-
fore, air transport lends itself to the transmission of many 
infectious diseases, including the COVID-19 virus. There-
fore, it was necessary to effectively manage airport opera-
tions to reduce the transmission of the virus as much as 
possible during ongoing operations [30]–[32]. Experts 
faced this challenge in the early 2020s, when the disease 
began to spread worldwide. At the outset, very little was 

known about the contagiousness of the virus itself. Under 
these circumstances, the only option was to suspend all air 
traffic. For a short time, air travel was one of the industries 
most affected by COVID -19, with numerous flight cancel-
lations and airport closures. After realising that the whole 
world had to adapt to the new situation, measures began 
to be taken to allow further development of passenger air 
transport [33].

Health protection measures taken by airlines to pre-
vent the spread of the disease are:

 – disinfection and cleaning of aircraft,
 – checking passengers’ medical documents (COVID-19 

passports, tests, etc.) during boarding and disembark-
ing,

 – ensuring the necessary distance between passengers 
and staff,

 – establishing a protocol in the event that an infected 
person is on board the aircraft,

 – informing passengers about the required health docu-
ments before and during the flight.

The following health protection measures had to be 
implemented by airports:

 – temperature measuring devices, e.g., infrared cameras,
 – ensuring the necessary distance between the passen-

gers themselves and the staff,
 – testing points in the airport area or in the vicinity of an 

airport.

These measures served to eliminate or at least reduce 
the risk of infection at the point of departure. The most 
effective means of reducing the likelihood of infection 
was a negative test for the virus COVID -19. Passengers 
were required to present the negative test at the check-in 
counter or attach an electronic version of the negative 
test during online check-in. To better accommodate pas-
sengers, testing centres were established at some air-
ports. However, this posed a challenge for the airport 
organisation, as the areas designated for the test centre 
had to be separated. It should be noted that the capacity 
of almost all airports was significantly reduced due to the 
need to maintain a safe distance between passengers. 
Therefore, a further reduction in the overall capacity of 
the airport limits the number of passengers that can be 
at the airport at any given time. Consequently, in the fu-
ture, when planning a passenger terminal, it will be nec-
essary to consider the test site as another point in the 
flight registration process in case another crisis like this 
occurs. It would also make sense to recalculate airport 
capacity now that more space per passenger is needed. 
Since airports are capital-intensive investments and it is 
not easy to increase capacity in a short period of time, 
airports need to better plan for a gradual increase in ca-
pacity. In addition, it will be beneficial for airports to 
shift their focus to reorganising and optimising process-
es within the limits of available capacity.
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4.2 Analysis of air passenger traffic in Croatian 
airports during the pandemic

In the last two and a half years, Croatian passenger air 
transport has faced many challenges caused by the COVID- 
19 pandemic. Of course, this is not limited to Croatian air-
ports, as the pandemic has affected airports all over the 
world. It should be noted that Croatian airports belong to 
the category of smaller airports, as none of them has a 
passenger volume of more than 5 million passengers per 
year [34].

The number of passengers at Croatian airports in 2020 
corresponded to only 30% of the revenue generated in 
2019. For the airports, this meant a great loss of financial 
resources. The sudden drop in traffic led to a complete col-
lapse in revenue from air traffic and other areas, such as 
aircraft landing fees, parking fees, infrastructure fees, pas-
senger fees, and ground handling fees [31]. As a result, 
revenues from restaurants, parking lots and various stores 
in airports also decreased. To mitigate the impact of the 
lack of passenger traffic and to generate at least some avi-
ation revenue airports tried to accommodate as many car-
go aircraft as possible.

Airports in the Republic of Croatia are highly seasonal, 
with passenger traffic significantly higher in the summer 
months than during the rest of the year. On the positive 
side, the number of infected people is lower in the sum-
mer months and measures can be relaxed, so that the drop 
in traffic is less than at airports with constant passenger 
traffic throughout the year.

The recovery of Croatian airports from the effects of 
the COVID-19 pandemic is moving in a positive direction, 
and passenger traffic is expected to continue to increase 
and return to 2019 levels in a relatively short time. How-
ever, in recent months, the problem of lack of ground staff 
at airports has arisen, so this will be another crisis to 
which airports in the Republic of Croatia will have to re-
spond [35].

5 Conclusion

In order to qualitatively analyse passenger flow at air-
ports, it is necessary to know the basic indicators and fac-
tors for the formation of passenger flow. Geo-traffic factors 
such as terrain, climate, sea and land access, as well as the 
structure and lines of the transport network have a great 
influence on the formation of certain airlines. In the Re-
public of Croatia, for example, it is extremely important to 
connect Dubrovnik and its hinterland with the rest of the 
country in order to create a complete transport connec-
tion. In addition, large mountain massifs, seas and oceans 
are an obstacle to passenger transport by land, i.e. the 
travel time increases significantly, which is unacceptable 
in the age of globalisation, as one usually needs to be at a 
certain destination in the shortest possible time. Added to 
this are socio-economic factors, which include a country’s 
level of development and the habits and needs of its popu-

lation. For example, passenger air traffic is more typical 
for tourists vacationing in the Republic of Croatia than 
for the local population. This becomes clear when analys-
ing the number of passengers during the year. Interna-
tional passenger flow at Croatian airports are more 
pronounced in the summer months, while domestic traf-
fic is less noticeable and more or less constant through-
out the year.

The analysis conducted in this research shows that 
global air passenger traffic records an almost constant 
increase in the number of passengers choosing air trans-
port for their travels. Throughout history, there have 
been several crises that have caused disruption on a glo-
bal scale. These include war crises, terrorist attacks, vari-
ous financial crises that affect the purchasing power of 
the population and cause anxiety, so that the population 
does not prioritise travel and in most cases refrains from 
it, then weather disasters that can affect an entire region 
and cause a decrease in global passenger traffic. Finally, 
epidemics and pandemics should be highlighted, of 
which SARS and MERS have had the greatest impact, as 
well as COVID-19 in 2020, which has by far the greatest 
impact on the decline in air passenger traffic. This re-
search found that this decline was nearly 66% year-over-
year. European air passenger traffic largely follows global 
air passenger traffic trends. Recovery from such a decline 
is long and slow, so it will take years for the airline indus-
try to recover from the damage caused by COVID-19 
measures.

The aforementioned territorial disparity of the Repub-
lic of Croatia, the terrain and shape of the country are fa-
vourable factors for the development of air passenger 
traffic within the country. Nevertheless, the majority of 
passenger traffic at Croatian airports consists of interna-
tional passengers. Therefore, air passenger traffic in 
Croatia can be described as highly seasonal, which is true 
for almost all Croatian airports studied. Only Zagreb Air-
port records a relatively constant number of passengers 
throughout the year. The reason for this could be that it is 
located in the country’s capital and is the largest airport in 
the Republic of Croatia. It is followed by Split and Du-
brovnik airports, which are located on the Adriatic coast 
and see most of their traffic during the summer months. 
For all airports, 2019 was the record year in terms of the 
number of passengers, but the very next year, 2020, the re-
sults were extremely low. All airports in Croatia were se-
verely affected by the COVID-19 pandemic, and the best 
recovery was recorded by Zadar Airport, which in 2021 
reached 64% of the traffic volume of 2019.

Funding: The presented research in this paper has not 
been funded by external financing. 

Author Contributions: research, data collection, data 
processing, writing Mateja Paulić; review, validation, and 
supervision Tanja Poletan Jugović; research, review, and 
editing Valentina Šutalo Šamanić.



368 M. Paulić et al. / Scientific Journal of Maritime Research 36 (2022) 359-369

References

 [1] M. Shahbaz, N. Loganathan, A. T. Muzaffar, K. Ahmed, and M. 
Ali Jabran, “How urbanization affects CO2 emissions in 
Malaysia? the application of STIRPAT model,” Renewable 
and Sustainable Energy Reviews, vol. 57, pp. 83–93, May 
2016, doi: 10.1016/j.rser.2015.12.096.

 [2] V. Singh and S. K. Sharma, “Fuel consumption optimization 
in air transport: a review, classification, critique, simple 
meta-analysis, and future research implications,” European 
Transport Research Review 2015 7:2, vol. 7, no. 2, pp. 1–24, 
Apr. 2015, doi: 10.1007/S12544-015-0160-X.

 [3] S. v. Gudmundsson, M. Cattaneo, and R. Redondi, 
“Forecasting temporal world recovery in air transport 
markets in the presence of large economic shocks: The case 
of COVID-19,” J Air Transp Manag, vol. 91, p. 102007, Mar. 
2021, doi: 10.1016/J.JAIRTRAMAN.2020.102007.

 [4] A. Khanal, M. M. Rahman, R. Khanam, and E. Velayutham, 
“Exploring the Impact of Air Transport on Economic 
Growth: New Evidence from Australia,” Sustainability 
(Switzerland), vol. 14, no. 18, Sep. 2022, doi: 10.3390/
su141811351.

 [5] L. Uppink Calderwood and M. Soshkin, “The Travel & 
Tourism Competitiveness Report 2019 Travel and Tourism 
at a Tipping Point,” 2019. Accessed: Nov. 14, 2022. [Online]. 
Available: https://www3.weforum.org/docs/WEF_
TTCR_2019.pdf

 [6] “COVID-19 and the aviation industry – OECD.” https://read.
o e c d - i l i b r a r y . o r g / v i e w / ? r e f = 1 3 7 _ 1 3 7 2 4 8 -
fyhl0sbu89&title=COVID-19-and-the-aviation-industry 
(accessed Nov. 14, 2022).

 [7] J.-P. Rodrigue, “The Geography of Transport Systems,” The 
Geography of Transport Systems, May 2020, doi: 
10.4324/9780429346323.

 [8] F. de Florio, “Air operations Regulations,” Airworthiness, 
pp. 337–469, 2016, doi: 10.1016/B978-0-08-100888-
1.00010-0.

 [9] T. Poletan Jugović, Robni tokovi, 1. izd. Rijeka: Pomorski 
fakultet, 2014. [Online]. Available: http://library.foi.hr/lib/
knjiga.php?B=424&sqlx=3461&H=

 [10] K. G. Goulias, “Transportation systems planning,” 
Transportation Systems Planning: Methods and Applications, 
pp. 1-1-1–45, Jan. 2002, doi: 10.1016/B978-0-12-822185-
3.00008-X.

 [11] J.-P. Rodrigue and C. Ducruet, “2.1 – The Geography of 
Transportation Networks | The Geography of Transport 
Systems.” https://transportgeography.org/contents/
chapter2/geography-of-transportation-networks/ (accessed 
Nov. 14, 2022).

 [12] R. Abeyratne, Strategic issues in air transport: Legal, 
economic and technical aspects, vol. 9783642219603. 
Springer-Verlag Berlin Heidelberg, 2012. doi: 10.1007/978-
3-642-21960-3/COVER.

 [13] J. B. Sobieralski, “COVID-19 and airline employment: 
Insights from historical uncertainty shocks to the industry,” 
Transp Res Interdiscip Perspect, vol. 5, p. 100123, May 2020, 
doi: 10.1016/J.TRIP.2020.100123.

 [14] M. Arora, S. Tuchen, M. Nazemi, and L. Blessing, “Airport 
pandemic response: An assessment of impacts and 
strategies after one year with COVID-19,” Transp Res 
Interdiscip Perspect, vol. 11, p. 100449, Sep. 2021, doi: 
10.1016/J.TRIP.2021.100449.

 [15] “How the Airline Industry Survived SARS, 9/11, the Global 
Recession and More – APEX.” https://apex.aero/articles/
aftershocks-coronavirus-impact/ (accessed Nov. 14, 2022).

 [16] D. J. Dimitrios, M. C. John, and S. F. Maria, “Quantification of 
the air transport industry socio-economic impact on 
regions heavily depended on tourism,” Transportation 
Research Procedia, vol. 25, pp. 5242–5254, Jan. 2017, doi: 
10.1016/J.TRPRO.2018.02.051.

 [17] D. K. Bird, G. Jóhannesdóttir, V. Reynisson, S. Karlsdóttir, M. 
T. Gudmundsson, and G. Gísladóttir, “Crisis Coordination 
and Communication During the 2010 Eyjafjallajökull 
Eruption,” Advances in Volcanology, pp. 271–288, 2018, doi: 
10.1007/11157_2017_6/FIGURES/9.

 [18] “Growth of global air traffic passenger demand 2006-2022 | 
Statista.” https://www.statista.com/statistics/193533/
growth-of-global-air-traffic-passenger-demand/ (accessed 
Nov. 14, 2022).

 [19] J. Michelmann, U. Schmalz, A. Becker, F. Stroh, S. Behnke, and 
M. Hornung, “Influence of COVID-19 on air travel – A 
scenario study toward future trusted aviation,” J Air Transp 
Manag, vol. 106, p. 102325, Jan. 2023, doi: 10.1016/J.
JAIRTRAMAN.2022.102325.

 [20] “The top 10 busiest airports in the world revealed – ACI 
World.” https://aci.aero/2022/04/11/the-top-10-busiest-
airports-in-the-world-revealed/ (accessed Nov. 14, 2022).

 [21] F. Dobruszkes, “Air services at risk: The threat of a hard 
Brexit at the airport level,” Environ Plan A, vol. 51, no. 1, pp. 
3–7, Feb. 2019, doi: 10.1177/0308518X18816693/ASSET/
IMAGES/LARGE/10.1177_0308518X18816693-FIG2.JPEG.

 [22] “Passenger and freight transport demand in Europe — 
European Environment Agency.” https://www.eea.europa.
eu/data-and-maps/indicators/passenger-and-freight-
transport-demand/assessment-1 (accessed Nov. 15, 2022).

 [23] “Database – Eurostat.” https://ec.europa.eu/eurostat/web/
main/data/database (accessed Nov. 15, 2022).

 [24] “IATA – Air Passenger Numbers to Recover in 2024.” 
h t t p s : / / w w w. i a t a . o r g / e n / p r e s s r o o m / 2 0 2 2 -
releases/2022-03-01-01/ (accessed Nov. 15, 2022).

 [25] “EUROCONTROL 3-year Forecast 2022-2024 | EUROCON-
TROL.” https://www.eurocontrol.int/news/eurocontrol-3-
year-forecast-2022-2024 (accessed Nov. 15, 2022).

 [26] D. Lukin, I. Kolanović, and T. P. Jugović, “The importance of 
cohesion policy for the development of the railway system 
of the Republic of Croatia,” Pomorstvo, vol. 35, no. 2, pp. 
402–410, 2021, doi: 10.31217/p.35.2.22.

 [27] T. Lukanić, D. Šipuš, and B. Abramović, “Croatian Transport 
Development Strategy: A Review on Railway Sector,” in 
Proceedings of the International Scientific Conference “The 
Science and Development of Transport” (ZIRP 2020), 2020, p. 
121. Accessed: Nov. 15, 2022. [Online]. Available: https://
www.bib.irb.hr/1082571.

 [28] Ministarstvo turizma Republike Hrvatske, “Turizam u 
brojkama 2021.,” Zagreb, 2022. Accessed: Nov. 15, 2022. 
[Online]. Available: https://mint.gov.hr/UserDocsImages/ 
2022_dokumenti/Turizam%20u%20brojkama%202021.
pdf.

 [29] “Državni zavod za statistiku.” https://dzs.gov.hr/ (accessed 
Nov. 15, 2022).

 [30] M. Bielecki et al., “Air travel and COVID-19 prevention in the 
pandemic and peri-pandemic period: A narrative review,” 
Travel Med Infect Dis, vol. 39, p. 101915, 2021, doi: https://
doi.org/10.1016/j.tmaid.2020.101915.



369M. Paulić et al. / Scientific Journal of Maritime Research 36 (2022) 359-369

 [31] I. Štimac, J. Pivac, M. Bračić, and M. Drljača, “THE IMPACT OF 
COVID-19 PANDEMIC ON THE FUTURE AIRPORT 
PASSENGER TERMINALS DESIGN,” International Journal for 
Traffic and Transport Engineering, vol. 11, no. 1, Mar. 2021, 
doi: 10.7708/ijtte.2021.11(1).08.

 [32] M. Okulicz and P. Chikha, “The Impact of Covid-19 on 
Airport Operations,” 2021, pp. 86–105. doi: 10.1007/978-3-
030-70924-2_8.

 [33] “Why have flights been cancelled and will problem be fixed 
by summer? | Airline industry | The Guardian.” https://
www.theguardian.com/business/2022/jun/06/why-have-

flights-been-cancelled-and-will-problem-be-fixed-by-
summer (accessed Nov. 16, 2022).

 [34] “Zadar Airport one of the busiest small Airports in Europe | 
Romeo and Juliet.” https://romeoandjuliet.hr/zada-airport-
one-of-the-busiest-small-airports-in-europe/ (accessed 
Nov. 28, 2022).

 [35] F. Serrano and A. Kazda, “Business continuity during 
pandemics – Lessons learned about airport personnel,” in 
Transportation Research Procedia, 2020, vol. 51, pp. 56–66. 
doi: 10.1016/j.trpro.2020.11.008.


