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ABSTRACT: The CQVID-19 pandemic severely disrupted airport operations worldwide, prompting governments to introduce
extensive state aid programs to safeguard the continuity of essential transport infrastructure. This study investigates the effec-
tiveness of COVID-19-related state aid granted to Polish airports and its impact on their financial and operational recovery
between 2016 and 2022. The analysis is grounded in the theory of public intervention, which posits that targeted government
support can correct market failures and sustain critical services during systemic shocks. It also draws on organisational resil-
ience theory, emphasising the role of adaptive capacity and institutional response in post-crisis recovery. The empirical frame-
work employs financial indicators such as the operating profitability ratio, dynamic and structural measures, and an original
indicator of uncovered loss per passenger. Data were obtained from airports' financial statements and official government
sources.

The results demonstrate that state aid mitigated uncovered losses and supported the continuation of operations, though the
effectiveness varied across airports. Larger airports with diversified revenue structures recovered more rapidly, whereas smaller
regional airports remained more vulnerable. The analysis also highlights data limitations and the restricted generalizability of
the findings beyond Poland. The study recommends aligning aid mechanisms with actual recovery rates, enhancing the resil-
ience of regional airports, and integrating financial support with broader transport and sustainability policies.
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Introduction

The COVID-19 pandemic has been recognised as the most severe disruption in the history of
global aviation. Passenger traffic in Europe decreased by more than 70% in 2020 compared to 2019.
Many airports faced an unprecedented collapse in both aeronautical and non-aeronautical revenues.
These losses could not be compensated through cost-cutting alone (Dube et al., 2021; [ATA, 2020). In
Poland, passenger numbers dropped from almost 49 million in 2019 to 14.5 million in 2020 (CAA in
Poland, 2023a). This sudden contraction raised concerns about the financial stability of airports, par-
ticularly smaller regional facilities, and created the need for state intervention. In response, the Polish
government introduced dedicated support measures, regulated by the Act of March 20, 2020 and
subsequent ordinances, allocating more than PLN 140 million to airports (Oksiuta, 2020; Ordinance
of the Council of Ministers, 2020).

Previous crises, such as the SARS outbreak, the 2008 financial crisis, and the terrorist attacks of
2001, confirmed the vulnerability of aviation markets, but also showed that airports face different
challenges than airlines. While airlines can reduce capacity, airports remain locked into fixed costs of
infrastructure, staff, and safety obligations (Bazargan & Vasigh, 2003; Doganis, 2002). This structural
dependency made airports particularly exposed during the pandemic, as confirmed by studies on
European and global cases (Gudmundsson et al., 2021; Calderén Peralvo et al.,, 2022).

The academic literature has largely concentrated on airlines, both in terms of state aid and recov-
ery prospects (Warnock-Smith et al., 2021; Graham et al., 2020). By contrast, airports have often been
treated as secondary actors, even though they play a critical role in ensuring connectivity and regional
development (Graham, 2009; Bezerra & Gomes, 2016). Research explicitly examining airport perfor-
mance during COVID-19 remains limited. Among the few contributions, Serrano and Kazda (2021)
highlighted the unprecedented scale of disruption to airport operations, while Colak et al. (2023)
emphasised that resilience depended strongly on financial health and diversified revenue sources. In
Poland, existing publications and reports have focused mainly on regulatory aspects and descriptive
statistics of traffic decline (CAA in Poland, 2023b; Ttoczynski & Zamojska, 2023). Empirical evalua-
tions of state aid effectiveness for airports are still lacking. This gap is significant, since the Polish
airport network combines one major hub in Warsaw with several large regional airports and a set of
smaller facilities, creating a heterogeneous environment for testing the differentiated impact of pub-
lic support.

Understanding the impact of COVID-19 state aid on airport performance requires grounding the
analysis in relevant theoretical frameworks that explain the rationale and mechanisms of public sup-
port during crises. The theoretical background of this study integrates insights from two complemen-
tary perspectives: public intervention theory and organisational resilience theory. The first empha-
sises the role of the state in correcting market failures and maintaining essential infrastructure under
systemic stress, while the second focuses on the adaptive capacity of organisations to withstand and
recover from disruptions.

In the literature on public economics, government intervention is considered justified in situa-
tions of market failure or systemic shocks that threaten the continuity of critical infrastructure (Raad
et al,, 2023; Stiglitz, 2009). The COVID-19 pandemic represented such a systemic disruption, where
state aid was intended not only to sustain the liquidity of affected entities but also to preserve ser-
vices of strategic importance to the economy and society, such as air transport. Within this frame-
work, public intervention theory assumes that well-designed support can mitigate the negative
effects of crises and prevent spillovers across interconnected sectors (Canzian et al., 2025; Cowling et
al., 2024).

At the same time, research on crisis management and organisational resilience theory highlights
that the effectiveness of such interventions depends on the adaptive capacity of individual organisa-
tions (Duchek, 2019; Rose, 2004). Resilience is defined as the ability to respond, adapt, and recover
from disruptions, and its level determines both the speed and sustainability of post-crisis recovery. In
the case of airports, this implies that even with comparable levels of public support, recovery out-
comes may differ depending on organisational structures, revenue diversification, and the ability to
adjust to changing environmental conditions. Together, these perspectives provide a conceptual basis
for assessing how public financial aid influences airports’ post-crisis performance and recovery
dynamics.
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The main objective of this paper is therefore to assess the effectiveness of COVID-19 state aid
granted to Polish airports and its impact on financial and operational recovery in the period 2016-
2022. To achieve this goal, the analysis applies financial ratios, structural and dynamic indicators, and
an original measure of uncovered loss per passenger. The contribution of this study lies in filling the
research gap concerning Polish airports, extending methodological approaches to assess state aid,
and offering policy recommendations for future crises.

Literature overview

The literature on airport economics and performance has developed significantly over the last
two decades. Early studies emphasised efficiency and financial results of airport operators under
competitive and regulatory pressures (Bazargan & Vasigh, 2003; Graham & Dennis, 2007; Abbruzzo
et al,, 2016). Reviews of performance measurement frameworks, such as Bezerra & Gomes (2016)
and Iyer & Jain (2019), highlighted profitability, cost efficiency, and diversification of revenues as
critical indicators for airport resilience. These foundations provide useful benchmarks for analysing
how airports respond to crises.

Research on previous disruptions, such as the financial crisis of 2008, indicated that airports
were strongly affected by declines in passenger traffic and revenues, but also revealed heterogeneity
in resilience depending on airport size and business model (Rey et al., 2011; Ison et al., 2011). Painvin
(2011) stressed that credit rating agencies considered airports particularly vulnerable due to their
fixed costs and reliance on traffic growth. These findings foreshadowed the challenges that became
fully evident during the COVID-19 crisis. With respect to the pandemic itself, numerous studies ana-
lysed its global and regional impacts. Dube et al. (2021) and Gudmundsson et al. (2021) examined
prospects for recovery, noting that the speed of rebound varied across markets. Sun et al. (2022) and
Calderon Peralvo et al. (2022) provided systematic reviews of COVID-19 policy responses, highlight-
ing differences in government intervention. Hou et al. (2021) and Rendeiro Martin-Cejas (2021) dis-
cussed subsidy schemes and slot allocation policies, stressing the importance of targeted support.
However, most of this research concentrated on airlines (IATA & McKinsey & Company, 2022; Clarke,
2023; Kempton, 2020), while airports received far less attention. Studies explicitly addressing air-
port business models under COVID-19 are scarce. Serrano & Kazda (2021) described the disruption
to airport operations and the problem of grounded fleets, while Colak et al. (2023) analysed UK air-
ports and argued that recovery prospects depended on revenue diversification and pre-crisis finan-
cial standing. Hiney et al. (2023) further demonstrated that relationships between airports and
stakeholders were redefined during the crisis, affecting cooperation models and trust.

In the Polish and Central European context, empirical analyses remain rare. Remencova &
Novak-Sedlackova (2021) evaluated economic and operational indicators for selected regional air-
ports, pointing to structural weaknesses. Cybulak (2020) discussed controversies surrounding aid
allocation in Poland, while Oksiuta (2020) reported on the scale of government transfers to domestic
airports. Official data from ULC confirm the dramatic decline in passenger numbers in 2020 and
partial recovery in 2021-2022 (CAA in Poland, 2023a; 2023b). Forecasts for long-term recovery in
Poland also emphasise uncertainty, as shown in Ttoczynski & Zamojska (2023).

To summarise, three research gaps emerge from the literature. First, most analyses of COVID-19
in aviation have prioritised airlines, leaving airports relatively underexplored. Second, studies that
focus on airports tend to be descriptive rather than based on systematic financial analysis. Third, in
the Polish case, there is a lack of empirical evaluations of state aid effectiveness, despite the diversity
of the national airport network and the significance of public transfers. This article aims to address
these gaps by providing an indicator-based evaluation of Polish airports during 2016-2022, thereby
contributing to both academic debates and practical policymaking.
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Research Aim, Hypothesis and Research Questions

Airports have been identified in the literature as particularly vulnerable to external shocks due to
their dependence on passenger traffic and their high share of fixed costs (Bazargan & Vasigh, 2003;
Doganis, 2002; Painvin, 2011). The COVID-19 pandemic exposed these structural weaknesses on an
unprecedented scale. While airlines have received the bulk of academic attention and policy support
(Warnock-Smith et al., 2021; IATA & McKinsey & Company, 2022), airports have often been treated as
secondary actors. However, studies such as Serrano and Kazda (2021), Colak et al. (2023), and Hiney
et al. (2023) underline that airports also require significant support, and that the effectiveness of aid
depended on their business models, stakeholder relations, and financial standing.

In the Polish case, state aid to airports was introduced in 2020 under extraordinary legislation
(Act, 2020; Ordinance of the Council of Ministers, 2020a) and distributed among both hub and
regional airports (Oksiuta, 2020; Cybulak, 2020). Yet, while data on traffic decline and subsidy alloca-
tion are available (CAA in Poland, 2023a; 2023b), there is no systematic empirical study that evalu-
ates how effectively these measures mitigated losses and supported recovery. This gap motivates the
present analysis.

The main aim of this study is to assess the effectiveness of COVID-19 state aid granted to Polish
airports and to examine its impact on financial and operational recovery between 2016 and 2022. On
this basis, the following research hypothesis has been formulated: State aid significantly reduced the
financial losses of Polish airports during the COVID-19 pandemic; however, its effectiveness varied
depending on the size of the airport, the structure of its revenues, and the pace of passenger traffic
recovery. To verify this hypothesis and achieve the research aim, the study addresses three research
questions:

1. To what extent did state aid mitigate financial losses and support the recovery of Polish airports?

2. How did the effectiveness of state aid differ between large hub airports and smaller regional
airports?

3. What lessons can be drawn from the Polish experience for the design of future support mecha-
nisms in the aviation sector?

By formulating these research questions, the study positions itself within the broader literature
on airport performance and crisis management (Abbruzzo et al., 2016; Bezerra & Gomes, 2016;
Remencova & Novak-Sedlackova, 2021), while filling the identified gap concerning empirical evalua-
tion of state aid in the Polish airport sector.

Methodology

The methodology applied in this study aims to evaluate the effectiveness of state aid granted to
Polish airports during the COVID-19 pandemic, with a focus on financial and operational perfor-
mance in the period 2016-2022. The approach combines established performance indicators from
the airport economics literature with a newly developed measure of subsidy adequacy.

The empirical analysis is based on multiple sources. The primary dataset was drawn from the
official financial statements of Polish airport operators, available in the Ministry of Justice Financial
Document Viewer (Ministry of Justice, 2023). These documents provide detailed information on rev-
enues, costs, and net results for each airport. Complementary data on passenger traffic were obtained
from the Civil Aviation Authority of Poland (CAA in Poland, 2023a; 2023b). Information on the scope
and distribution of state aid was collected from official government communications, including the
Act of March 20, 2020, and subsequent ordinances of the Council of Ministers, as well as press releases
(Oksiuta, 2020; Cybulak, 2020). This combined dataset covers all commercial airports in Poland,
ranging from the largest hub at Warsaw Chopin Airport to smaller regional airports. The diversity of
the sample enables a comparative assessment of how state aid functioned across airports with differ-
ent traffic volumes, ownership structures, and financial capacity.

The methodology draws on established approaches to measuring airport performance, which
emphasise both operational and financial dimensions (Bazargan & Vasigh, 2003; Abbruzzo et al,,
2016; Bezerra & Gomes, 2016). While benchmarking techniques such as Data Envelopment Analysis
(DEA) are widely used (Iyer & Jain, 2019), the present study applies financial ratio analysis comple-
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mented with dynamic and structural indicators, consistent with prior evaluations of regional airports
in Central Europe (Remencova & Novak-Sedlackova, 2021).
The analytical framework consists of three main steps:
1. Descriptive assessment of financial and operational performance before, during, and after the
pandemic.
2. Comparative analysis between hub and regional airports, highlighting differences in subsidy
effectiveness.
3. Indicator-based evaluation using both traditional financial ratios and a new indicator of uncov-
ered loss per passenger
Four categories of indicators were selected, based on their frequent application in previous stud-
ies of airport efficiency and crisis resilience:

1. Operating Margin (OM):

Operating margin is a profitability ratio that expresses the proportion of operating profit (EBIT)
to total revenues. Formally, it is defined as:

OM = ——— 100%. 1]

Revenue

This indicator measures how efficiently a company converts revenues into operating profit after
covering operating expenses such as cost of goods sold, administrative and selling expenses, and
depreciation. It is calculated before deducting interest and taxes. A higher operating margin indicates
a more favourable operational performance, as it demonstrates that the enterprise is able to retain a
greater share of its revenues as operating profit.

2. Structural Indicators (Sl):

These indicators capture the share of specific revenue categories, such as non-aeronautical reve-
nues, subsidies, or ancillary services, in the overall revenue structure of an airport. By examining the
proportion of each category relative to total revenues, structural indicators provide insight into the
airport’s financial composition and dependence on particular income streams. The literature high-
lights the importance of revenue diversification for airport resilience (Colak et al., 2023; Bezerra &
Gomes, 2016). Airports that rely heavily on a single source of revenue, such as aeronautical fees, may
be more vulnerable to shocks, such as pandemics, changes in passenger demand, or regulatory
changes. Conversely, a balanced revenue structure, with a meaningful share from non-aeronautical
sources or government subsidies, can enhance an airport’s capacity to absorb unexpected disrup-
tions and maintain operational continuity. The structural indicator is calculated as:

Category Revenues

SI = * 100%. (2]

Total Revenues

Monitoring SI over time can help identify shifts in revenue dependency, evaluate the impact of
strategic initiatives (e.g., expanding commercial activities), and guide policymakers and airport man-
agement in designing measures to strengthen financial resilience.

3. Dynamic Indicators (DI):

These measure the relative change of selected variables (revenues, costs, passenger traffic) com-
pared with the base year 2019, which represents the pre-crisis benchmark. Such approaches are
consistent with analyses of traffic shocks in aviation (Gudmundsson et al., 2021; Dube et al,, 2021).
For example, tracking the relative change in passenger traffic or revenue allows researchers and pol-
icymakers to quantify the effect of the COVID-19 pandemic and other external shocks on airport
performance. The dynamic indicator is calculated as:

X(®)

bi(t) = X(2019)

* 100%. [3]
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where:
X(t) is the value of the selected variable (e.g., revenue, cost, passenger numbers) in year ¢,
X(2019) is the value of the variable in the base year 2019.

Values greater than 100% indicate growth relative to the base year, whereas values below 100%
indicate a decline. Monitoring DI over time allows airport managers and policymakers to:

Assess the effectiveness of recovery measures, including state aid or operational adjustments.

Identify trends in traffic and revenue restoration across different airport types (e.g., large hubs

vs. regional airports).

Inform strategic planning and resource allocation in the post-crisis period.

4. Uncovered Loss per Passenger (ULP):

To address the research gap identified in the literature (Colak et al., 2023; Serrano & Kazda,
2021), a new indicator was introduced to evaluate the adequacy of state aid relative to actual finan-
cial needs. It can be calculated as follows:

_ @L-=S)

ULP ===, [4]

where:

L - reported net loss of the airport,
S - state aid received,

P - number of passengers handled.

A positive ULP value indicates that even after receiving subsidies, airports incurred uncovered
losses per passenger. A negative value suggests that subsidies exceeded reported losses in per-pas-
senger terms. This indicator provides a nuanced measure of aid effectiveness, linking financial out-
comes with passenger recovery dynamics.

The analysis was conducted in several steps:

1. Pre-crisis baseline: Financial and traffic data from 2016-2019 were analysed to establish bench-
mark values for each airport. This period reflected stable growth in Polish aviation (ACI Europe,
2020; Eurostat, 2023a).

2. Crisis impact: The years 2020-2021 were examined to assess the scale of disruption caused by
the pandemic, focusing on losses, traffic decline, and the magnitude of state aid received.

3. Initial recovery: Data from 2022 were used to evaluate the first signs of recovery, comparing
financial outcomes with aid distribution.

4. Comparative assessment: Results were compared between large airports (Warsaw, Krakow,
Gdansk) and smaller regional facilities, to reveal heterogeneity in subsidy effectiveness
Several methodological limitations must be acknowledged. First, differences in accounting prac-

tices across airports may affect data comparability, though similar challenges have been noted in

other regional studies (Remencova & Novak-Sedlackova, 2021). Second, while financial ratios are
robust indicators, they may not capture broader socio-economic spillovers of airports (Rey et al,,

2011; Guzman & Hessel, 2022). Third, the newly proposed ULP indicator requires further validation

in cross-country studies before becoming a standard tool. Nevertheless, the chosen methodology

provides a reliable framework for assessing the financial adequacy of state aid in the Polish airport
sector.

Results

Our research focuses on airports in Poland, and this choice is based on several factors. Poland’s
share in the European Union air transportation market in 2021 was 5.05% (Eurostat, 2023a). In addi-
tion, Poland ranks as the 5th most populous country in the European Union, while the GDP per capita
indicator in 2022 increased by 4.9% from the previous year (Eurostat, 2023b), and according to the
European Commission, cumulative GDP growth will soon be higher than in the entire European Union
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(European Commission, 2023). In addition, formal and legal requirements are a factor in favour of a
domestic study area. The subject of the study is domestic subsidies, which the Polish government
transfers to airports within the framework of COVID-19 aid. Therefore, COVID-19 funds are charac-
terised by formal-legal specificity related to the state economic policy.

During the period analysed, 2016-2022, there were 15 airports in Poland with different passen-
ger traffic volumes and, therefore, different financial performance. Our analysis includes 12 airports.
Three airports were excluded from the study, namely Warsaw Radom Airport, which did not operate
during the analysis period, and Olsztyn and Zielona Gora airports, which did not provide their finan-
cial statements. For the purposes of our analysis, a database was created containing airport financial
performance, number of passengers, and data on the type and amount of government financial sup-
port to the airport in relation to the COVID-19 pandemic. Data were obtained from the financial state-
ments of the airports analysed and from the Ministry of Infrastructure.

For the purpose of the study, Polish airports can be divided into four groups according to the
Airport Council International (ACI) classification. The largest share of the Polish aviation market was
held by Warsaw Chopin Airport (classified in Group II, 10-25 mln pax/year), which handled more
than 18 million passengers in 2019. Group III (5-10 mln pax/year) included the major regional air-
ports of Krakéw and Gdansk, which handled 8.4 million and 5.3 million passengers respectively.
The remaining airports, which handled less than 5 million passengers, were classified in Group IV.
At Polish airports, the number of passengers handled in 2020 decreased by 70% compared to the
previous year, while the number of flight movements fell by 61%. In April and May 2020 there were
only 95 flight movements with 1,200 passengers. In 2021, air traffic in Poland increased by 35.1%
compared to 2020, but was 59.9% lower than in 2019 (ACI Europe, 2020; CAA in Poland, 2023a).
In 2022, 41 million passengers were handled at Polish airports, 21 million more than in 2021
(anincrease of 109%). This means that air traffic has recovered to the level of 84% compared to 2019
(air traffic: 41 million pax.). The Polish CAA expects air traffic to grow to 100 million passengers by
2040. However, the business structure of the airlines will not change. Currently, the majority of air
services (connections, destinations, movements, etc.) are provided at Warsaw Chopin Airport, which
is a hub for LOT Polish Airlines. The share of low-cost carriers (Wizz and Norwegian) at Warsaw
Chopin Airportis small - 18% (2022). In the Warsaw agglomeration, there is Warsaw Modlin Airport,
where Ryanair is the only operator. The remaining regional airports are dominated by LCCs, while
legacy carriers are the vast minority, offering domestic connections to Warsaw or between large
selected agglomerations, e.g. Gdanisk-Krakéw, and connections to major European hubs (e.g. Munich,
Frankfurt or Amsterdam).

The impact of the COVID-19 pandemic on Polish airports was immediate and severe. Total pas-
senger traffic declined from almost 49 million in 2019 to 14.5 million in 2020, representing a contrac-
tion of nearly 70% (CAA in Poland, 2023a). This was consistent with European trends reported by
ACI Europe (2020). In 2021, traffic volumes improved only slightly, while in 2022, recovery acceler-
ated, with 41 million passengers handled. Nevertheless, the pre-crisis level of 2019 had not yet been
regained. Large hub airports - Warsaw, Krakéw, Gdanisk - recorded the highest absolute declines, but
maintained relatively stronger recovery trajectories in 2022. Smaller regional airports such as Lub-
lin, Rzeszow or Zielona Gora were more heavily affected in proportional terms, and their recovery
remained slow. These results confirm earlier findings that airport size and market position influence
resilience to exogenous shocks (Colak et al., 2023).

To assess the change in the financial situation of Polish airports as a result of the pandemic-
related restrictions on their operations, we analysed their financial performance in the period before
and after the COVID-19 pandemic. The data required for the analysis were taken from the airports’
financial statements for 2016-2022, published by the Ministry of Justice (2023). Based on the col-
lected financial data, the profitability ratios of the analysed airports were calculated. In view of the
research problem formulated in our study, the operating ratio was calculated and presented below
(Table 1). This ratio is a fundamental indicator of the profitability of a given industry, showing the
result from its core activity that a company achieves under specific operating conditions (economic
situation in a given industry, level of competition, etc.) (Vernimmen et al., 2018).

The data presented confirm the negative impact of the COVID-19 pandemic on the financial per-
formance of Polish airports. In 2020, the indicator deteriorated significantly for all airports and
reached negative values, with the exception of the Gdansk airport. In the following year, these ratios
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continue to be negative, but most airports have improved compared to 2020. The significantly higher
values for the operating margin ratio reflect the aid received from public funds (subsidies are included
in other operating income). The best financial performance was observed at airports that were highly
profitable in the pre-pandemic period. The weakest airports were Lublin, 1.6dZ and also Szczecin. The
analysis of the financial data in 2022 shows a further improvement in the financial situation of Polish
airports compared to the pandemic years. It is worth noting that Rzeszéw Airport recorded positive
margin indicators in 2022, whereas in the pre-pandemic period these indicators showed negative
values throughout the period analysed.

Operating margin of Polish airports for the period 2016-2022 [%)

Airport 2016 2017 2018 2019 2020 2021 2022
Bydgoszcz -57.02 -51.17 -2753 -39.81 -71.85 -76.10 -53.02
Gdarisk 24.40 24.52 7.64 31.49 3.05 -0.53 19.63
Katowice 12.72 13.56 12.44 14.43 -22.57 -5.18 15.01
Krakow 30.21 3.4 38.19 36.30 -24.59 -9.07 38.14
Lublin -272.41 -286.24 -173.37 -168.86 -317.40 -292.87 -182.30
tod? -418.70 -329.70 -234.49 -217.60 -469.50 -364.88 -279.26
Poznan 7.28 -7.60 6.68 412 -89.89 -46.27 2.80
Rzeszow -3411 -28.24 -18.58 -9.94 7411 36.11 34.37
Szczecin -30.22 -37.54 -36.67 -56.64 -204.12 -157.97 -54.69
Warsaw Chopin 34.73 39.74 3.65 45.56 -35.42 -23.60 -1.16
Warsaw Modlin 1.56 -1.56 -15.84 -9.53 -35.13 2244 412
Wroctaw 9.04 9.83 9.72 10.86 -15.08 -6.85 6.84

Source: authors work based on data from the financial statements of the airports analyzed (Ministry of Justice, 2023).

To assess the impact of government support to airports affected by COVID-19 restrictions and
limitations, data were collected on the form and amount of support provided. One particular form of
support provided to airports was legally guaranteed funding from the government’s COVID-19 Coun-
termeasures Fund (COVID-19 Fund). Article 15zzzzba of the Act of March 20, 2020 (Act, 2020) lays
down the principles of support for airports in connection with losses incurred as a result of air traffic
bans in the period from 15 March 2020 to 30 June 2020. Pursuant to the (Ordinance, 2020a), 14 air-
ports could apply for funds from the COVID-19 Fund, for which the amount of PLN 142.2 million was
reserved.

The distribution of funds was made between the airport operators according to each airport’s
market share in 2019, in an amount not exceeding the amount of the loss calculated as the difference
between the operating result in the period from 15 March 2020 to 30 June 2020 and the operating
result achieved in the corresponding period in 2019. The loss counting period is based on the dura-
tion of the total flight ban and was imposed by the European Commission when the aid programme
was approved. This loss counting mechanism resulted in financial support being granted to 11 out of
14 eligible airports. These funds were transferred to the airport managers on November 2, 2020.
Table 2 shows the amount of resources reserved in the COVID-19 fund, the market share, the amount
of the loss recorded, the amount of aid paid to the eligible airports, the share of the amounts granted
to each airport in the total amount of aid and the share of the State Treasury in the airport’s share-
holding. Three airports with the largest market shares, Warsaw Chopin (over 42% of total aid),
Krakéw (over 16%) and Gdansk (almost 11%), received the most aid. Three airports, Lublin, L6dz,
and Olsztyn (not analysed in our study) did not receive any aid as they did not show a loss in the
reference period specified in the law. These are the smallest airports in Poland. Their representatives
stressed that the lack of a loss entitling them to support was the result of an inflexible mechanism for
calculating the loss on the basis of operating activities rather than on the basis of income and expen-
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diture from core activities and the effect of the period chosen for the calculation. They pointed out
that they had been penalised for the cost-cutting measures they had taken, the reduction in operating
costs and the use of other forms of financial support, which had had the effect of minimising the loss
within the meaning of the Law of March 20, 2020 (Cybulak, 2020).

It is also worth noting that the initial amount earmarked for airports in the COVID-19 fund was
almost PLN 142.2 million, while the final amount disbursed was over PLN 138.8 million. The lower
total amount disbursed is due to the fact that the three airports mentioned above did not receive any
aid, and the remaining 11 airports did not receive the aid allocated to these three airports. In addi-
tion, two airports (Szczecin and Bydgoszcz) had a lower loss than the amount of aid allocated to them
and therefore received funds equal to the loss incurred.

The funds received from the COVID-19 fund in November 2020 were not sufficient to fully cover
the losses resulting from the reduction in the airports’ operations, but nevertheless provided signifi-
cant support to some of them. The CEO of Modlin Airport (which received PLN 7.7 million) stated that
the support received represented less than 50% of the loss of revenue, but would extend the airport’s
operational capacity by around three months (Oksiuta, 2020).

Funds allocated to and withdrawn from Polish airports under the COVID-19 countermeasure fund,
share of the State Treasury in the shareholding structure of airports, market share of airports

_ Amount based Loss shown in Amount to be Sul_)sidy paid State Treasury
T Share in Ehe on the market el withdrawn outin the tota: share (%)
market (%) share (PLN thousand) (PN thousand) subsidy value (%)
(PLN thousand)
Bydgoszcz 0.81 1152 200 200 0.14 457
Gdansk 10.61 15087 3744 15087 10.87 29.09
Katowice 9.06 12883 28 559 12883 0.28 17.30
Krakow 15.92 22 638 82499 22638 16.30 76.19
Lublin 0.70 995 - 0 0.00 0.00
tod? 0.45 640 - 0 0.00 12.67
Olsztyn 0.29 412 - 0 0.00 0.00
Poznan 480 6825 16916 6825 492 38.99
Rzeszow 1.72 2446 5955 2446 1.76 44.54
Szczecin 1.21 1721 1391 1391 1.00 39.10
Warsaw Chopin 41.80 59 440 243100 59 440 42.81 100.00
Warsaw Modlin 5.45 7750 11950 7750 5.58 28.28
Wroctaw 7.03 9997 21695 9997 7.20 19.74
Zielona Géra 0.14 199 590 199 0.14 100.00
Total 142185 138 856 100.00

The average annual PLN/EUR exchange rate in 2020 was PLN 4.445 (Exchange Rates UK, 2023).
Source: authors’ work based on information received from Ministry of Infrastructure (2023) and Polish Airports Enterprise
(2021, 2021, 2022) Business Group Annual Report.

Despite organised government support during this exceptionally difficult period for airports to
suspend or reduce operations, the funds received were not sufficient to maintain liquidity and cover
losses. In this case, it was necessary to take out a loan or for the owners to recapitalise the company.
Structural indicators of revenue composition show that airports with a higher share of non-aeronau-
tical revenues before the crisis (Warsaw Chopin, Krakéw, Gdansk) were better positioned to cope
with the shock. Regional airports, heavily dependent on aeronautical revenues, experienced sharper
declines and relied more heavily on state support, confirming patterns identified in international
research (Colak et al.,, 2023).
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Additionally, we calculated the change in the number of passengers between 2020 and 2022
compared to 2019 (in %). The resulting values for each airport were compared to the average value
for all airports (which was also calculated in relation to 2019). By comparing each airport’s indicator
to the average, it was possible to determine which airports’ passenger changes were above or below
the average for all airports. In this way, it was possible to determine which airports had returned to
their pre-pandemic COVID state, i.e. the level of the reference year 2019. In order to assess whether
the value of the State aid received was commensurate with the amount of the financial loss suffered
by the airports, the difference between the reported loss and the subsidy received was calculated,
expressed in PLN per passenger (the number of passengers from 2019 was also included in this
indicator). This indicator was calculated for each airport and for the total amount of subsidy received
and the reported loss in relation to the total number of passengers in 2019. The indicators for the
airports were then compared to the overall indicator, and it was determined for which airports the
indicator was below or above the average. This indicator is a key indicator for assessing the financial
situation of airports after taking into account government financial support. This is our original pro-
posal for the indicator.

The final step in our analysis was to create a classification matrix. In this matrix, the airports were
grouped according to the indicators described above.

Table 3 shows the number of passengers in 2019, the change in passengers between 2020 and
2022 (in percent), and finally a comparison of whether the change in passengers is above or below
the total number of passengers. In 2019, the Warsaw Chopin Airport was the airport with the highest
share of passengers (38.4%), while L.6dZ Airport had the lowest share (0.5%).

Number of passengers in 2019, change in number of passengers between 2020 and 2022, comparisons
of whether the change in number of passengers was above or below the total number of passengers

(g prssengers) 020900y 029Gy wotep) DO W2 20
Bydgoszcz 413472 -69.9 -17.0 -40.3 Above Below Below
Gdansk 5361134 -68.3 -60.1 -15.0 Above Below Above
Katowice 4 843 650 -70.3 -52.3 9.0 Above Above Above
Krakéw 8402 859 -69.2 -63.5 121 Above Below Above
Lublin 356 011 -65.3 -69.8 17 Above Below Above
tod? 241707 -68.9 -11.3 -25.6 Above Below Below
Poznan 2372184 -12.5 -55.9 5.4 Below Above Above
Rzeszow 769 252 -69.5 -67.1 -11.2 Above Below Above
Szczecin 580479 -68.0 -68.7 277 Above Below Below
Warsaw Chopin 18 844 591 -71.0 -60.5 -23.6 Below Below Below
Warsaw Modlin 3104277 1.9 -53.1 0.7 Below Above Above
Wroctaw 3543398 - -60.2 -19.1 Below Below Below
Total 49013538 -70.3 -59.9 -16.4

Source: authors' work based on (CAA in Poland, 2023).

Analysing the data in Table 3, we can see that in 2020 the number of passengers decreased sig-
nificantly at all airports. The largest decrease (72.5%) was recorded at Poznan Airport, while the
smallest (65.3%) at Lublin Airport. This is due to restrictions in the form of legal acts related to the
fight against the SARS-CoV-2 virus in Poland. In particular, the provisions of the (Ordinance of the
Council of Ministers of October 23, 2020), which contain a list of 34 countries and territories from
which flights may not be operated, should be mentioned. However, these regulations guarantee an
uninterrupted and safe return to Poland for individuals abroad as part of organised tourist groups.
The year 2021 was marked by restrictions related to COVID-19, which led to a further decrease in the
number of passengers compared to 2019 at several airports: Bydgoszcz, 1.6dz, Lublin, Szczecin.
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At larger airports, the decrease in the number of passengers was smaller, mainly due to business
flights. In 2022, restrictions on air border crossings were lifted in Poland (February, 19th), and the
dynamics of passenger decline slowed significantly compared to the base year. In the case of Warsaw
Modlin Airport, air traffic even increased compared to 2019, and in Poznan, Lublin and Katowice, the
decrease reached single-digit values. A comparison between 2022 and 2019 already shows a big dif-
ference, from an increase of 0.7% in Modlin to a loss of 40.3% in Bydgoszcz.

It's worth noting that in 2021, only 3 of the 12 airports analysed had a lower than average decline
in passengers. The following year, there were 7 airports with a lower than average decrease in pas-
sengers. Warsaw Modlin Airport was the only airport with an increase in passenger numbers com-
pared to 2019.

Table 4 provides information on the subsidy received by the airports, as well as the loss reported
by the airports, which was the basis for obtaining the public funds and determining the value of the
support. The last column shows the values of the indicator of the amount of loss reported for 3
months in 2020, not covered by the subsidy received, per passenger. The average indicator for Polish
airports was -6.3. This means that despite COVID-10 subsidies, each passenger handled at Polish
airports generated a loss of PLN 6.3 (EUR 1.42). For 8 of the 12 airports analysed, the indicator
reaches negative values, meaning that these airports recorded a loss and the subsidy received could
not compensate for it. In the case of Warsaw Chopin and Krakéw airports, the indicator is below aver-
age, i.e. these airports reported a higher than average loss not covered by the subsidy. It is also impor-
tant to note that two airports received subsidies equivalent to the losses incurred (Bydgoszcz and
Szczecin), so the level of the indicator was 0. Two other airports (LddZ and Lublin) did not receive any
subsidy because they did not report the loss for the period required by the subsidy formula. This
situation arose as a result of the specific nature of the subsidy system, which conditioned the alloca-
tion of subsidies on the basis of the previously demonstrated loss. It should be emphasised that the
adoption of a specific mechanism for the allocation and distribution of subsidies, including the con-
sideration of only a 3-month period and operating activities, had negative consequences for airports
that generated a loss from core operations but covered it from other operating activities as a result of
various management actions.

Uncovered Loss per passenger (ULP) (taking into account the number of passengers in 2019)

Airport Subsidy recvived Loss (in PLN) Subsidy (in PLN) ULP (in PLN per person)
Bydgoszcz Yes 200 445 200 445 0.0
Gdarisk Yes 37441 355 15087 420 4.2
Katowice Yes 28 558 686 12 883320 32
Krakéw Yes 82 498 899 22638 240 1.1
Lublin No No loss No subsidies

tod? No No loss No subsidies

Poznan Yes 16916174 6825 600 4.3
Rzeszow Yes 5954 630 2445840 -4.6
Szczecin Yes 1390 686 1390 686 0.0
Warsaw Chopin Yes 243099916 59 439 600 97
Warsaw Madlin Yes 11949 593 7749900 -14
Wroctaw Yes 21 694 636 9996 660 -33
Total = 449705 020 138657 711 6.3

On the basis of the data presented in Tables 3 and 4, a classification matrix was constructed tak-
ing into account the recovery of air traffic at the airports in relation to the average for all airports
(-16.4) and the indicator of the loss not covered by the subsidy received per passenger in relation to
the average for all airports (-6.3). In addition, airports that did not receive a subsidy because they did
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not incur a loss were also included in the matrix. Table 5 shows a combination of six possible groups
of airports representing recovery to pre-pandemic 2019, taking into account the subsidy received
from the COVID-19 countermeasure fund.

Airport classification matrix according to the return to pre-pandemic status in 2019, taking into account
the subsidy received

Indicator of the change in the number of passengers in relation to the average value
of this indicator for all airports

Value of the uncovered loss
indicator compared to the average

indicator for all airports Above Below

Above Krakow Warsaw Chopin

Below Gdansk, Warsaw Modlin, Katowice, Poznan, Wroctaw, Bydgoszcz, Szczecin
Rzeszow

No loss Lublin todz

When analysing the data presented in Table 5, it is important to note that the situation of each
airportis very different. Only in Krakéw did we observe a classic situation in which the above-average
level of support contributed to an above-average increase in the number of passengers. It should be
emphasised that the situation is different for Gdansk, Warsaw Modlin, Katowice, Poznan and Rzeszow.
The support is lower compared to the average loss, but these airports achieved an above-average
increase in passenger numbers. This clearly shows the impact of the activities of the management
companies, which are reflected in various marketing activities, cost reductions and operational
restructuring. There are also airports in a different situation - those that received below average sup-
port and were unable to restore air traffic, with a below average return to pre-pandemic levels. The
example of Warsaw Airport is also important, where support was above average, but passenger traf-
fic did not return to pre-pandemic levels. In the case of Warsaw Chopin Airport, the recovery of air
traffic to pre-pandemic levels is slower due to the peculiarities of the air traffic structure. Warsaw
Chopin Airport primarily serves legacy carriers. Therefore, the main passengers are business travel-
lers. After the pandemic, business travel is recovering the slowest due to the financial consequences
of the pandemic crisis, rising inflation and travel costs, and the development of online technology
(video conferencing, webinars).

However, in the case of Wroctaw, Bygdoszcz and Szczecin, the subsidies received did not contrib-
ute to the rapid recovery of air traffic, as was the case in Gdanisk, Warsaw Modlin, Katowice, Poznan
or Rzeszéw. The main factors limiting the development of air traffic are competition from other air-
ports, e.g. Poznan, Katowice and Gdansk, as well as the weak activity of air carriers in the process of
rebuilding the network and the lack of regional support in the process of opening new air connec-
tions. On the other hand, Lublin Airport, despite the lack of subsidies, has recovered its traffic faster
than L6dz, thanks to its management skills, but the key factor was its location near the Ukrainian
border, as in the case of Rzesz6w, which was the most important factor in the recovery of air traffic
during the war in Ukraine. The slower recovery of air traffic in L.6dz is due to strong competition from
airports in central Poland and good road and rail connections to Krakéw and Katowice.

The results reveal a clear divergence between large hub airports and smaller regional facilities.
Large airports benefited from economies of scale, diversified revenues, and higher bargaining power,
which enabled them to stabilise faster. Regional airports remained more fragile, despite proportion-
ally higher subsidies (Fig. 1). These findings confirm previous studies highlighting the role of busi-
ness models and revenue structures in shaping airport resilience (Bezerra & Gomes, 2016; Colak et
al,, 2023; Remencova & Novak-Sedlackova, 2021). They also support the argument that state aid,
while essential to prevent collapse, was not sufficient to equalise recovery trajectories across the
network.
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Discussion

The results presented above confirm that the COVID-19 pandemic had a disruptive impact on
airport operations in Poland, in line with global evidence (Dube et al.,, 2021; Gudmundsson et al.,
2021). Passenger traffic in 2020 fell to one-third of 2019 levels, producing severe financial losses that
could not be absorbed through cost-cutting alone. This reflects the structural characteristic of air-
ports as infrastructure-heavy businesses with high fixed costs, a phenomenon highlighted by Doganis
(2002) and confirmed in more recent studies on airport resilience (Serrano & Kazda, 2021).

The introduction of state aid was crucial in preventing the collapse of Polish airports. Without
subsidies, uncovered losses per passenger would have been significantly higher. The newly devel-
oped ULP indicator demonstrates that aid nearly offset per-passenger losses at major airports, but
was less effective for regional facilities. This aligns with Colak et al. (2023), who found that business
models and revenue diversification strongly shaped airport vulnerability during the pandemic.

Regional airports in Poland were disproportionately exposed due to their reliance on aeronauti-
cal revenues and weaker bargaining power. This confirms international research showing that
smaller airports often lack financial buffers and require stronger external support in crises (Bezerra
& Gomes, 2016; Remencova & Novak-Sedlackova, 2021). The Polish case suggests that a “one-size-
fits-all” distribution of aid may not sufficiently account for structural differences between hub and
regional airports. Figure 1 illustrates the uneven distribution of subsidies per passenger. Large hubs
such as Warsaw, Krakéw, and Gdansk received the highest absolute amounts of aid, but these trans-
lated into relatively low values per passenger (below 25 PLN). By contrast, regional airports such as
Lublin or Zielona Géra received over 100 PLN per passenger, reflecting their smaller scale and greater
financial fragility.
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Figure 1. State Aid per passenger at Polish Airports in 2020

The results of our research have shown that the subsidies provided by the Polish government
helped airports to recover air traffic after the COVID-19 pandemic, but they were not the determining
factor in long-term traffic development. The main purpose of state support was to compensate for the
lack of operating revenues and to cover current costs during the crisis. At most airports (Krakoéw,
Gdansk, Poznan, Katowice and Rzeszéw), the funds contributed to a faster restoration of passenger
traffic, preventing deeper disruptions. Importantly, none of the Polish airports went bankrupt, which
proves that state aid as an element of economic interventionism was successful. Moreover, according
to Civil Aviation Authority statistics, by 2023, passenger numbers already exceeded 2019 levels (CAA
in Poland, 2023b), and forecasts suggest further growth in the coming years (Ttoczynski & Zamojska,
2023). In 2024, air traffic volumes were higher than before the pandemic, confirming that the market
has fully recovered (Figure 2).

13

DOI: 10.34659/€is.2025.94.3.1218



ECONOMICS AND ENVIRONMENT 3(94) = 2025 _I 4

70,0
_ 60,0 P 59,2
5 500 152 222
= 45,7 490 S
% 400 10,0 = 41,0
g 740
g 300 S
3 o
2 200 © 19,6

45
10,0
00

2016 2017 2018 2019 2020 2021 2022 2023 2024
Year

Figure 2. Passenger traffic at Polish airports (2016-2024)
Source: Civil Aviation Authority in Poland (2025).

Our analysis also highlights differences in the speed of recovery across airports. External factors
such as the economic condition of the city and region, or ownership structure, strongly influenced
outcomes. Airports located in thriving metropolitan areas recovered above average, while smaller
regional airports with weaker catchment areas faced a slower rebound. Ownership issues also played
a role: decision-making proved to be faster in commercial entities than in state-controlled capital
groups, as in the case of Warsaw Chopin Airport.
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Figure 3. Uncovered Loss per Passenger (ULP) at Polish airports, 2020 and 2022

Internal factors such as management capacity, ability to attract new carriers, and relations with
airlines further explain performance differences. These findings are consistent with earlier studies
showing that larger airports are better able to withstand crises (Painvin, 2011; Abbruzzo etal., 2016).
Regardless of ownership structure, Polish airports have made efforts to reduce costs and improve
capital efficiency, as noted by Iyer and Jain (2019). Together, these factors explain why hub airports
such as Warsaw, Krakow, Gdansk, Katowice, Poznan and Wroctaw returned more quickly to pre-pan-
demic performance than smaller regional airports. The ULP indicator confirms this divergence. As
shown in Figure 3, in 2020, the values for regional airports such as Rzeszéw, Lublin, and Zielona Géra
were very high (above 25 PLN per passenger, in some cases above 60-70 PLN). By 2022, these values
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had improved but remained positive, indicating that subsidies were insufficient to fully compensate
for uncovered losses. In contrast, major hubs reduced their ULP values to nearly zero, achieving
financial balance.

This study contributes to the literature in three main ways. First, it provides one of the first sys-
tematic assessments of state aid effectiveness in the airport sector, complementing existing research
focused mainly on airlines (Warnock-Smith et al., 2021; IATA & McKinsey & Company, 2022). Second,
it introduces the ULP indicator, which links financial losses, subsidies, and passenger volumes, offer-
ing a practical measure of aid adequacy. Third, by analysing the Polish case, it adds to comparative
insights from Europe and beyond, highlighting the specific challenges of a market dominated by one
major hub but also reliant on regional connectivity.

From a policy perspective, the findings point to several implications. First, crisis support should
consider not only absolute traffic volumes but also airport size, cost structures, and revenue models.
Regional airports require tailored instruments to avoid marginalisation. Second, aid packages should
be complemented with requirements for efficiency improvements and diversification, ensuring long-
term resilience rather than short-term survival. Third, future frameworks for state aid at the EU level
should incorporate lessons from the COVID-19 pandemic, balancing the need for rapid liquidity with
transparency and equity (Court of Justice of the EU, 2023; OECD, 2020).

Conclusions and Recommendations

This study assessed the impact of COVID-19 state aid on the performance of Polish airports in the
period 2016-2022. The analysis combined financial ratio techniques, structural and dynamic indica-
tors, and a new measure - uncovered loss per passenger (ULP). The findings allow several key con-
clusions to be drawn.

First, the COVID-19 crisis caused an unprecedented contraction in passenger traffic and revenues
at Polish airports, fully consistent with global trends observed in 2020-2021 (ACI Europe, 2020;
Dube et al,, 2021). Traffic volumes declined by nearly 70% in 2020, with only partial recovery in
2022. Second, financial results mirrored the collapse in demand. Operating profitability ratios fell
below 1.0 in all airports in 2020, confirming that revenues were insufficient to cover even basic oper-
ating costs. These outcomes reflect the structural vulnerability of airports as infrastructure-heavy
businesses with high fixed costs (Doganis, 2002; Serrano & Kazda, 2021). Third, state aid significantly
mitigated the depth of financial losses. However, its effectiveness varied. For large airports, subsidies
nearly offset per-passenger losses, while in smaller regional airports, uncovered losses remained.
This result confirms international findings that business models and traffic volumes shape resilience
(Colak et al., 2023; Bezerra & Gomes, 2016). Fourth, the ULP indicator proved a useful tool for evalu-
ating aid adequacy, linking financial outcomes directly with passenger traffic. [t demonstrated that
while subsidies were vital, they were insufficient to equalise recovery trajectories across different
types of airports. Finally, recovery by 2022 was uneven. Large hub airports (Warsaw Chopin, Krakéw,
Gdansk) were approaching break-even, while smaller regional airports remained financially fragile.
This divergence suggests that without continued support or strategic reforms, regional connectivity
may be at risk.

On the basis of these conclusions, the study formulates several recommendations for policymak-
ers and industry stakeholders.

1. Tailor support to airport size and business model. A uniform distribution of aid does not account
for structural differences between hubs and regional airports. Future frameworks should apply
proportional mechanisms that reflect both traffic volumes and financial vulnerability.

2. Encourage revenue diversification. Airports with a higher share of non-aeronautical revenues
proved more resilient. Support schemes should incentivise the development of commercial ser-
vices, logistics, and real estate, following best practices highlighted by Abbruzzo et al. (2016) and
Graham (2009).

3. Introduce conditionality to aid schemes. To ensure long-term benefits, public subsidies should be
linked to efficiency measures, cost optimisation, and digitalisation, thereby reducing reliance on
short-term liquidity injections.

4. Strengthen EU-level coordination. The COVID-19 crisis showed the importance of a harmonised
approach. Future state aid rules under EU competition law should balance flexibility in emergen-
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cies with safeguards for fair competition and regional equity (Court of Justice of the EU, 2023;

OECD, 2020).

5. Monitor recovery with standardised indicators. The ULP measure developed in this study could
be applied in other European contexts to benchmark the adequacy of subsidies. This would
improve comparability across airports and countries, enhancing transparency in the use of pub-
lic funds.

6. Protect regional connectivity. Given their slower recovery and structural dependence on subsi-
dies, regional airports require tailored strategies. These may include closer integration with rail
services, public service obligation routes, or regional development funds, ensuring that state aid
also supports territorial cohesion.

The Polish case highlights both the necessity and limitations of state aid in safeguarding airport
operations during systemic crises. While subsidies prevented collapse, they did not eliminate dispar-
ities in resilience and recovery between hub and regional airports. The lessons derived from this
analysis are relevant not only for Poland but also for other EU member states seeking to balance
efficiency, equity, and resilience in the aviation sector.
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WPLYW PANSTWOWYCH FUNDUSZY POMOCOWYCH ZWIAZANYCH Z COVID-19
NA DZIALALNOSC LOTNISK W POLSCE

STRESZCZENIE: Pandemia COVID-19 powaznie zaktdcita funkcjonowanie portéw lotniczych na catym $wiecie, co skfonito
rzady do wprowadzenia szerokich programéw pomocy publicznej w celu zapewnienia ciggtosci kluczowej infrastruktury trans-
portowej. Celem artykutu jest zbadanie skutecznosci pomocy publicznej udzielonej polskim portom lotniczym w czasie pande-
mii COVID-19 oraz jej wptywu na ich kondycje finansowg i operacyjng w latach 2016-2022. Analiza opiera sie na teorii
interwencji publicznej, zgodnie z ktdrg ukierunkowane wsparcie paristwa moze korygowaé zawodnosci rynku i utrzymywaé
funkcjonowanie ustug o charakterze strategicznym w warunkach wstrzaséw systemowych. Odwotuje sie réwniez do teorii
odpornosci organizacyjnej (resilience theory), podkreslajgcej znaczenie zdolnosci adaptacyjnych i reakcji instytucjonalnej
w procesie odbudowy po kryzysie. W badaniu zastosowano wskazniki finansowe, takie jak rentowno$¢ operacyjna, wskazniki
dynamiczne i strukturalne oraz autorski wskaznik niepokrytej straty w przeliczeniu na pasazera. Dane pochodzg ze sprawozdan
finansowych portéw lotniczych oraz oficjalnych Zrédet rzagdowych.

Wyniki wskazuja, ze pomoc publiczna ograniczyta skale niepokrytych strat i umozliwita kontynuacje dziatalnosci, choé jej sku-
tecznosé réznita sie miedzy portami. Wieksze lotniska o zréznicowanych Zrédtach przychodéw odzyskaty stabilnosé szybciej,
podczas gdy mniejsze porty regionalne pozostaty bardziej wrazliwe. Analiza podkresla réwniez ograniczenia dostepnych danych
i ograniczong mozliwos$¢é uogdlinienia wynikéw poza Polske. Artykut rekomenduje dostosowanie mechanizméw pomocy do rze-
czywistych wskaznikéw odbudowy, wzmacnianie odpornosci portéw regionalnych oraz integracje dziatai wspierajacych
z szersza polityka transportowa i zréwnowazonego rozwoju.

StOWA KLUCZOWE: port lotniczy, fundusze pomocowe COVID-19, pomoc publiczna, rynek transportu lotniczego w Polsce
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