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1 RESEARCH CONTEXT AND FRAMEWORK

My dissertation follows a paper-based dissertation format, meaning it consists of multiple
studies that are introduced in the following chapters and synthesized in Chapter 6. My
doctoral research examines the financial impact of the COVID-19 crisis on businesses,
with the publication status of these articles outlined below and their order within the

dissertation is illustrated in Figure 4 of Section 1.4.

1. Kadar, B., & Jaki, E. (2024). COVID-19 and SMEs: An umbrella review of
systematic literature (2020-2024) and future directions for entrepreneurship:
Introduction to the “The Entrepreneurial Landscape in the Post-COVID Era:
Insights, Challenges, and Future Perspectives” special issue. Society and
Economy, 46(4), 323-341. DOI: 10.1556/204.2024.00017.

Furthermore, this paper is referred to as Article 1.

2. Kadar, B., & Hegedis, S. (2024). A magyar gazdasag agazatainak pénziigyi
alkalmazkodasa a koronavirus-jarvany idején. Kiilgazdasag, 68(11-12), 33-65.
DOI: 10.47630/KULG.2024.68.11-12.33.

Furthermore, this paper is referred to as Article 4.

3. Jaki, E., Kadar, B., & Michalkd, G. (2024). Az immunitds nyomaban: a hazai
turisztikai  vallalatok szakagazati és teriileti sajatossdgai a polikrizis
id6északaban. Teriileti Statisztika, 64(6). DOI:10.15196/TS640605
Furthermore, this paper is referred to as Article 5.

The following ongoing articles: This article has been submitted to Studies in Economics
and Finance, a journal with a Q2 Scimago ranking, and currently, we are in the third
round of the review process. Of the three reviewers, two have accepted the revised

version, while the third has requested minor revisions:

4. Kadar, B., & Jaki, E. (2024). Assessing the Evolution of Zombie Firm Dynamics
in the EU During COVID-19: A Novel Identification Method and Comparative
Analysis. Furthermore, this manuscript is referred to as Article 3.

The following article was submitted to the Regional Statistics (Q1) on 17 March 2025.
We have already completed the first round of review and are confident of a positive

assessment.
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5. Jaki, E., Kadar, B., & Pollak, Z.: Multidimensional analysis of COVID-19
preparedness, impact, and economic support measures regarding EU27.

Furthermore, this manuscript is referred to as Article 2.

This dissertation is structured as follows: Chapter 1 introduces the topic of the
dissertation. This Chapter contains all the required content, in particular a structured
theoretical and conceptual framework, integrating the articles in the dissertation into a
coherent system. The justification and relevance of the research questions are supported
by my professional experience at K&H Bank and the already published umbrella
systematic literature review, the relevant parts of which are presented in the introduction.
Furthermore, the introduction highlights the synergies between the theoretical and
methodological approaches used in the articles on which the dissertation is based. At the
same time demonstrates that there are significant differences in content between the
articles, both in terms of the theoretical problems they address and the empirical methods
they employ. It starts with a general overview of how the pandemic affected businesses
which follows a funnel approach and gradually narrowing the focus to financial effects
(Chapter 1.3). I examined and presented the impact of COVID-19 on businesses, with
Chapter 1.3.1 reviewing survey-based studies on SMEs' crisis experiences, Chapter 1.3.2
providing a systematic umbrella review identifying key research trends and gaps, and
Chapter 1.3.3 summarizing findings from studies based on firm-level financial data
regarding the financial impacts of the crisis. Following that, the research objectives are
outlined in Chapter 1.4. However, a more detailed and critical assessment of the domestic
and international literature is presented in the literature review sections of each article

(Chapter 2-5).

Chapters 2 to 5 present Articles 2 to 5 without any content modification. However, it
should be noted that Article 4 and Article 5 were originally written in Hungarian.
Therefore, they have been translated specifically for this dissertation. The final chapter,
Chapter 6 Summary and further research questions, concludes the findings of the included
studies and provides a synthesis of their results and discusses further research questions

for future research.
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1.1 Professional background and personal motivations

Between 2017 and 2023, I worked in the Corporate Lending and Underwriting
Department of K&H Bank, where I dealt with financial statement analysis and loan
proposals on a daily basis. A central part of my job was to conduct credit risk assessment,
and analyze the financial situation of companies in relation to loan applications. This gave
me deep experience in assessing the financial stability and performance of companies in

different industries and economic situations.

The emergence of the coronavirus in early 2020 has become a global pandemic, with the
immediate introduction of epidemiological measures in March 2020 leading to general
economic uncertainty across the world. Within just a few days, countries implemented
unprecedented restrictions, such as the declaration of a state of emergency, border
closures, movement restrictions, the closing of schools and kindergartens, the cancellation
of public events. People worked from home as much as they could and bought up durable
food in panic for fear of shortages. The severity of the crisis was highlighted by Hungarian
Prime Minister Viktor Orban in a radio interview on March 13, 2020, where he cautioned
that “the situation is much more serious than people generally think”. He warned that
many had not yet realized that "the economy is coming to a halt, as is happening to us
now," and that Hungary must face "very serious consequences" (Prime Minister’s Office,

2020).

In this situation, the COVID-19 crisis significantly changed commercial banks’ credit
policies and guidelines, which led financial institutions to reevaluate their credit risk
appetite and conduct a screening of affected sectors (MNB, 2020a; MNB, 2020b). The
lockdowns, fear of COVID-19, and loss of confidence resulted in drastic changes in
business operations and consumer behavior, severely impacting corporate revenues and
financial stability, which led to the collapse of the performance of many sectors and
firms’ financial standing from one day to the next (Asztalos et al., 2020). However,
companies' available financial reports (i.e., interim financial data) did not immediately
reflect this in the first months of the crisis. This situation was very challenging from a
professional view, as assessing a company's true risk profile often had to be done without

concrete interim financial data.

During my work, I recognized through loan proposals that a significant portion of the

clients received some form of financial support measures or intervention (e.g.,
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participated in a subsidized loan program, did not opt out of the general moratorium, or
received wage subsidies, etc.) I also noted that these measures were used not only by
companies that were severely affected by the crisis but also by those that had already been
in weak financial condition before the pandemic. At the same time, many firms that were
not significantly impacted by the crisis still took advantage of them. This realization later

had a major impact on the direction of my research.

During this period, I first came across the concept of zombie firms® and how the crisis,
along with government support measures, could facilitate their survival. (ECB-Banking
Supervision, 2020; Valentiny, 2021). Furthermore, some publications have drawn my
attention to the fact that research on zombie firms is gaining increasing relevance in
academic literature. Research on zombie companies is receiving increasing attention in
academic publications, some of which highlight how government subsidies have provided
short-term relief, keeping potentially financially weak companies alive, thereby distorting
market competition. (Laeven et al, 2020; Banerjee & Hofmann, 2022; Alvarez et al.,

2023).

Finally, during my work, I gained insight into multiple industries and concluded that the
crisis impacted different sectors in varying ways. The identification of the most
affected industries quickly became a priority, and banks started to closely monitor
companies operating in these sectors. This included tourism and hospitality, event
management, and entertainment, which were among the hardest hit sectors, facing
complete shutdowns and massive revenue losses. Retail businesses also faced challenges
as many stores were forced to close for months, while manufacturing companies struggled
with severe supply chain disruptions. The Hungarian National Bank also classified the
different industries based on their exposure to the COVID-19 crisis using expert-

judgement already at the beginning of the crisis. (MNB, 2020b)

This practical experience directly inspired my research a few years later. Furthermore,
while reviewing the existing literature, I noticed a lack of empirical studies examining the
impact of COVID-19 on the financial performance of companies across sectors. Given

my strong quantitative orientation, I aimed to address this issue through corporates’

! The existing literature does not provide an universally accepted definition of zombie firms, but generally these firms
are financially distressed with significant leverage, which have no potential to repay their debt. However, they are often
kept alive by their financing banks through additional loans or by prolonging existing ones. These firms are commonly
referred to as ,,zombie firms”. The concept is discussed in more detail in Article 3 and Article 4
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financial data analysis. During my doctoral studies, I had access to the ORBIS financial
database, which offers extensive corporate information. This database gave me the
opportunity to evaluate the main financial indicators, including revenue, profitability,
debt levels and interest payment obligations. By analyzing these data, my aim is to gain

a deeper understanding of how the crisis financially affected businesses.

1.2 Logical structure and research focus progression of the
dissertation

The structure of the dissertation follows a funnel logic, moving from a broad European-
level perspective to a more focused sectoral analysis. It begins with an examination of the
COVID-19 crisis and the EU27 support mechanisms (Articles 2 and 3). These measures,
while essential for stabilizing the economy, also raise an important question: could they
have unintentionally prolonged the survival of financially weak firms? This idea serves
as a bridge to the investigation of zombie firm dynamics across the EU (Articles 3 and
4). The analysis then narrows further to the Hungarian context. A sectoral study (Article
4) highlights which industries were most vulnerable and how zombification patterns
emerged locally, which also illustrates how the differentiated effects of the crisis were
reflected at the sectoral level in Hungary. Finally, the dissertation provides a
comprehensive assessment of one of the hardest-hit sectors - tourism (Article 5) - to

provide a detailed picture of the crisis’ financial impact at the industry level.

1. Figure: Research focus progression of the dissertation

12

Article 2
Article 3

Article 3
Article 4

Article 4

Hungary

Article 5

Source: own work
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1.3 Challenges imposed by the COVID-19 crisis

The COVID-19 pandemic has posed unexpected and complex challenges to social and
economic systems worldwide. The rapid spread of the epidemic and its severe
consequences have caused considerable uncertainty not only in the health sector, but also
in all aspects of economic and social life (Donthu & Gustafsson, 2020). The crisis hit
economies and societies suddenly, causing major disruptions in supply and demand. In
many countries, this led to economic downturns and increased uncertainty globally.
Miklian, J., & Hoelscher (2021, p.180) defined an exogenous shock as “an unpredictable
and/or unexpected event not initiated by a given market, community or country that
carries a significant negative impact upon that market, community or country.” In
addition, Walby (2022) defines a crisis as a short-term event with long-term consequences
that are disproportionately large compared to the original cause. These views fit well with
how the COVID-19 crisis developed.

There is an extensive literature on the research of the concept of crisis in economics from
the last decades. Scholars have approached it from various perspectives, including
organizational and leadership crises (Pearson & Clair, 1998; Riggio & Newstead, 2023),
disruptions in supply chains (Durugbo, 2023), and a range of financial dimensions
(Mishkin, 1992; Sufi & Taylor, 2022). Across these different definitions, there is a
common understanding that a crisis represents an event that threatens the fundamental

functioning of a system or organization and leads to severe and significant consequences.

Mishkin (1992) highlights that financial crises are often triggered by factors such as rising
interest rates, stock market declines, heightened uncertainty, bank panics, and unexpected
price level drops. During the COVID-19 crisis, increased uncertainty and sharp stock
market declines were particularly evident, directly impacting firms’ financial positions
and access to credit. In the theoretical literature on financial crises, the contributions of
Minsky (1982, 2008) and Aliber et al. (2015) are highly significant. Their work highlights
the endogenous instability of financial systems and the dynamics of boom—bust cycles
(periods of rapid asset price increases followed by sudden contractions). According to
these models, financial crises are not solely the result of external shocks. Rather, they can
also emerge from internal processes within the system itself - driven by positive feedback
in financial markets, increased risk-taking activities, and irrational and emotional factors

influencing the behaviour of market participants (Wullweber, 2020).
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In this context, Wullweber (2020) describes how, prior to the pandemic, a prolonged
period of low interest rates, rising asset prices, and increasing financial leverage had

contributed to a fragile financial environment that became highly vulnerable to pandemic.

Posgay et al. (2020) note that the COVID-19 crisis created an unprecedented socio-
economic situation. With no clear end to the pandemic in sight, uncertainty grew among
both consumers and businesses. As a result, both demand and supply were disrupted at
the same time. Similar conclusions were drawn in other studies as well: the COVID-19
crisis cannot be seen as a pure demand shock. Rather, it was an unusual combination of
both demand and supply shocks. On the demand side, the decline was driven by physical
restrictions and increased consumer caution, while on the supply side, production
shutdowns, supply chain disruptions, and reduced labor availability played a major role
(Bekaert et al., 2020; Czeczeli et al., 2020).

Taken together, these perspectives underline that crises can disrupt both the broader
economy and the financial stability of individual firms. Building on this literature - and
in particular on contributions that emphasize the financial dimensions of crises (Mishkin,
1992; Minsky, 1982, 2008; Aliber et al., 2015; Wullweber, 2020) - this dissertation adopts
a definition of crisis that focuses on firms’ financial health. Specifically, a crisis is
understood as a situation in which a firm or sector experiences a significant loss of
revenue, declining profitability, and a resulting deterioration in capital position, liquidity,
and debt-servicing capacity. These factors fundamentally aftect firms' resilience and long-
term survival during crises, regardless of whether the shock originates from the demand

or the supply side.

I continued the literature review by examining how the COVID-19 crisis affected
businesses. First in Chapter 1.3.1, five questionnaire-based studies (Siuta-Tokarska,
2021; Juergensen et al., 2020; Lu et al., 2021; MNB, 2020a; EC, 2021) were reviewed to
answer the question: How has the COVID-19 pandemic impacted SMEs and
entrepreneurs in different areas, and what are the main effect categories identified in
survey-based research? In the second part in Chapter 1.3.2, we analysed 26 systematic
literature reviews (SLRs) to identify key themes and research trends related to the
impact of COVID-19 on SMEs. By comparing the findings from survey-based studies
and SLRs, we aim to highlight the most frequently studied impact areas and identify

topics that have received less attention. These subchapters are an integral part of Article
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1 and have been directly incorporated from the article word for word, without any
modifications. The following section provides a literature review on the COVID-19 crisis

and its impact on firms cited from Kadar and Jaki (2024, pp. 324-331).

“The COVID-19 pandemic began in Wuhan, China, in November 2019, rapidly escalated
into a global crisis with profound economic and social impacts. It brought severe and
unexpected disruptions to economies worldwide, placing immense pressure on businesses
and posing significant challenges to manage and mitigate its effects (Su et al., 2022;
Krishnan et al., 2022). This crisis has dramatically altered the operational and financial
landscape for firms, creating a complex new environment (Krishnan et al., 2022; Miklian
and Hoelscher, 2021; Sharma et al., 2022). In particular, small and medium-sized
enterprises (SMEs) - which represent nearly 90% of businesses and serve as a critical
engine of economic growth and employment globally - have been acutely affected (Castro
and Moreira, 2024; Sharma et al., 2022). As seen in the 2008-2009 global financial crisis,
the pandemic once again underscored SMES' susceptibility to external shocks,
intensifying the need for resilience-building strategies to ensure their continuity and

growth.

SMEs faced numerous challenges, including supply and demand disruptions, limited
access to finance, business contraction, and operational restrictions, all of which
underscored their fragility in the face of exogenous shocks (Mishra and Singh, 2023;
Miklian and Hoelscher, 2021, Erdiaw-Kwasie et al., 2023). However, Belitski et al.
(2022), reveal that while the COVID-19 pandemic poses unprecedented challenges for
SMEs, it also creates unique opportunities for growth, adaptation, and the development

of dynamic resilience strategies.

Kuckertz and Brdndle (2022) observed that entrepreneurship research on the COVID-19
crisis was framed through three main perspectives: uncertainty, resilience and
opportunity. Later studies added additional perspectives, such as sustainability and
supply chain management emphasizing how organizations adapt to crises. Sustainable
development involves balancing economic, environmental and social goals to create
long-term value (Su et al., 2022). Ardolino et al. (2024) drew attention that the COVID-
19 pandemic disrupted global supply chains to an unprecedented extent which
underlined the urgent need for resilience strategies for sustainable operations. Supply
chain resilience is highly dependent on teamwork, organisational culture, competencies,
effective information systems and access to finance (Mishra and Singh, 2023). Effective
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resilience requires both proactive and reactive preparedness during different phases of
a crisis, and builds on the core characteristics of preparedness, responsiveness,
adaptability and learning (Krishnan et al., 2022; Akula & Singh, 2021).

COVID-19 has accelerated digitalization across multiple fronts, with increased reliance
on social media, digital platforms, and data processing technologies bringing significant
innovations (Elkhwesky et al., 2024). The COVID-19 pandemic highlighted the need for
more resilient and sustainable industrial models, prompting the European Union to
introduce Industry 5.0 in 2021 (Madhavan et al., 2022). This new paradigm represents a
shift from a purely technological focus to a “techno-social” approach, emphasizing
resilience, social impact, and sustainability alongside technological advancement. Senin
etal. (2024) and Omar & Sulaiman. (2023) discuss how Industry 4.0 and 5.0 technologies
can support the digitalization of SMEs, and underscore the importance of understanding

the factors that drive technology adoption among SMEs.

The COVID-19 pandemic particularly underscored the value of digital financing as a
lifeline for SMEs but the transition to these solutions remains challenging for many SMEs
(Ardolino et al. 2024, Pellegrino and Abe, 2022; Omar & Sulaiman, 2023). However, the
rapid adoption of technology, as Lim (2022) notes, has reached unprecedented levels.
According to Hossain et al. (2022), businesses that maximized their use of digital
platforms - through technology, digital marketing, and innovation - achieved notable
success and profitability. Sharma et al. (2022) further highlight that digitalization is not

only transforming work and life but is also strategically reshaping the global economy.

Epidemics and pandemics leave lasting impacts on the economy and society, altering
more than just immediate business landscapes (Belitski et al., 2022, Tokarz et al., 2021).
The COVID-19 pandemic has become a defining event that has not only prompted
survival strategies but has also introduced a new era, widely recognized as the “new
normal” (Lim, 2022). This "new normal" reflects a period of sustained shifts in the ways
businesses, especially SMEs, operate, adapt, and strategize in a post-pandemic
environment. As noted by Hossain et al. (2022) a dynamic, resilient strategy model is

needed for SMEs to effectively navigate future challenges.

Various crises - ranging from the global financial crisis and natural disasters to
geopolitical threats and, most recently, the COVID-19 pandemic - have significantly

impacted organizations, driving the need for resilience in operations and supply chains
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(Krishnan et al., 2022). In the fourth year after the outbreak of COVID, it is necessary to
examine the impact of COVID-19 on entrepreneurs and SMEs, based on the
entrepreneurs' perceptions, and to compare it with the research results and identify
possible research gaps. Given the ongoing uncertainties in the global economy, it is

crucial to understand how SMEs adapted to the post-pandemic "new normal.
1.3.1 Questionary survey-based insights on COVID-19's impact on SMEs

The COVID-19 pandemic placed significant financial and operational pressure on SMEs.
A survey by the National Bank of Hungary (MNB, 2020a) conducted during the initial
wave revealed that nearly half of respondents faced revenue declines exceeding 30%,
anticipated further substantial losses, and reported severe challenges due to major supply
chain disruptions and limited substitution options. Many respondents also cited liquidity
issues, particularly in meeting tax and wage obligations. While 55% of firms aimed to
retain their workforce, most considered pre-crisis staffing levels sustainable for only two
months. Similar findings emerged from an EC (2021) survey conducted in late 2020
across nine EU Member States, which reported that 21% of European SMEs faced
temporary closures, over 60% saw significant sales declines (rising to 80% in Spain and

Italy), and many encountered liquidity shortages that threatened their survival.

In addition to these reports by the MNB (2020a) and the EC (2021), several survey-based
studies also explored the pandemic’s impact on SMEs. Siuta-Tokarska (2021) examined
Polish SMEs, Lu et al. (2021) focused on Chinese SMEs, and Juergensen et al. (2020)
studied SMEs across Europe. From these studies, summarized in Table 1, we identified

five key areas of impact:

1. Operational Disruptions: COVID-19 containment measures, including national
lockdowns, required companies to adapt rapidly to regulatory changes. These
restrictions led to local production disruptions, factory closures, and material
shortages (Tang et al., 2021; Boone et al., 2020). Operational restrictions also
presented labor challenges, with demand for flexible and safe work arrangements
driving many companies to adopt hybrid or remote work models, which, while
potentially enhancing employee satisfaction, complicated team coordination
(Bolisani, 2020).

2. Demand-Side Changes: The pandemic drastically altered consumer habits, leading

to a surge in e-commerce while sectors like entertainment, tourism, and hospitality
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These wide-ranging

saw severe declines (Sheth, 2020, Ugur and Akbuyik, 2020). Companies had to adapt
swiftly, often by enhancing their digital presence or introducing new products and
services.

Supply Chain Disruptions: Global supply chain issues, including component
shortages and shipping delays, significantly affected sectors such as automotive,
electronics, and healthcare (Xu et al., 2020). In response, companies adopted
strategies like favoring local suppliers and rethinking inventory management to better
prepare for future disruptions.

Financial Difficulties: Economic instability heightened financial stress, making
borrowing and investment riskier for many firms. SMEs struggled to adapt to these
conditions, often requiring external financial support and focusing on cash
preservation over expansion (Tawiah and O'Connor Keefe, 2024).

Digitalization: The pandemic accelerated digital technology adoption, compelling
companies to shift to online sales and remote work. This shift required developing
digital solutions and platforms to sustain productivity and efficiency (Amankwah-
Amoah et al., 2021).

impacts reshaped business fundamentals, from workforce

management to investment strategies and financial planning. The challenges and lessons

of the COVID-19 crisis have driven long-term changes within firms, necessitating new

solutions to enhance resilience for future crises.

1. Table: Main categories of COVID-19's impact and consequences on SMEs
Category Subcategories Impact on SMEs Source
Restrictions during the pandemic Siuta-Tokarska
Operational severely impacted SMEs, especially (2021), Juergensen
restrictions with closures of shopping centers and et al. (2020), Lu et
restaurants. al. (2021).,
Didital SMEs were forced to make digital Juergensen et al.
. 219 upgrades, such as introducing online  (2020)
Operational infrastructure :
. . - sales channels and enabling remote
disruptions deficits

Labour challenges

work.

Productivity was impacted by remote
work, health measures, new safety
regulations, employee absences due
to quarantine or illness, and
challenges in providing adequate
protective measures for workers.
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Category Subcategories Impact on SMEs Source
Siuta-Tokarska
Demand declined due to lockdowns (2021) Juergensen
Demand volatilit and reduced consumer confidence, et al. (2020)
y particularly affecting companies Lu et al. (2021).,
Demand side focused on the consumer market. MNB (2020a);
changes EC(2021)
Changes in Lockdowns and social distancing (Szuétzal)T okarska
Consumer measures led to changes in consumer Jueraensen et al
behaviour habits that directly impacted SMEs. g '
(2020)
i Shipping disruptions and labor Juergensen et al,
Supply chain Logistical shortages delayed product shipments (2020)
. . challenges and raw . - . " Luetal. (2021),
disruptions ' with manufacturing facing raw
material shortages material shortades MNB (2020a)
ges. EC(2021)
Siuta-Tokarska
Many SMEs faced short-term (2021)
Liquidity shortage  financial problems, with some only Juergensen et al.
able to survive for three months (2020) MNB
(2020a)
Reduced income and delays in Lu et al. (2021)
Financial Cash-flow volatility  payments created cash flow issues,
difficulties especially for SMEs
Need for external SMEs often required external support ‘(]ggggl;nimg al
support and government assistance. (2020a), EC(2021)
Decline in The COVID-19 pandemic caused a MNB (2020a)
investments sharp decline in SME investments as
funds were redirected to immediate
survival needs.
The COVID-19 crisis pushed SMEs Juergensen et al.
Acceleration of to accelerate digital transformation, (2020),
Digitalization digital making remote work and online sales  EC(2021)

transformation

channels crucial for staying
operational.

Source: Own editing — based on the selected questionary survey literatures

1.3.2 Umbrella review

Umbrella reviews employ systematic methods to collate multiple systematic reviews and

meta-analyses, providing a comprehensive summary of findings on a specific research

question (Faulkner et al., 2022). Key steps in umbrella reviews include defining the scope,

establishing search and exclusion criteria, and conducting the analysis (Biondi-Zoccali,

2016). This relatively new research method is often referred to as “umbrella reviews,’

“overview of reviews,” or “review of reviews.” With the growing volume of published

studies, there is an increasing need for such syntheses to guide policy, practice, and future

research.
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Our comprehensive review follows a structured three-phase approach, as illustrated in
the PRISMA flowchart (see Figure 2): Identification, Screening, and Inclusion. In the
Identification stage, we conducted a thorough search of academic databases using three
search engines: Scopus, Google Scholar, and Elicit. Scopus, known for its extensive peer-
reviewed content (Baas et al., 2020), provided a robust foundation of established
publications. Google Scholar, with its broad indexing and relevance-based ranking,
highlighted both widely cited and recent articles. Additionally, Elicit, an Al research
assistant, helped refine searches and identify studies closely aligned with our criteria,
enhancing both precision and scope. We searched for terms like “Literature review,”
“Systematic literature review,” “SME,” and either “COVID-19" or “Pandemic” within
titles, abstracts, and keywords. During the Screening stage, we reviewed articles based
on titles and abstracts, removing irrelevant studies not focused on COVID-19's impact
on SMEs or those not employing SLR methods. Only articles from Q1 to Q3 journals in
the Scimago ranking were considered. In the Eligibility stage, we reviewed the full texts
of the selected articles, removed duplicates, and finalized 26 relevant systematic

literature reviews.

For the final step, we developed a conceptual map. Keywords from the selected SLRs
were manually extracted from abstracts, reviewed, and standardized by (a) converting
plural terms to singular and (b) unifying keywords where various terms referred to
similar concepts (e.g., COVID-19 and Coronavirus). The concept map was based on these

standardized keywords and the article titles.
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2. Figure: PRISMA flowchart
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Of the twenty-six articles included in the analysis, 14 were published in Q1-ranked
journals, 9in Q2, and 3 in Q3 according to the Scimago Journal Ranking. As of November
2024, the average number of citations per article was 108. The three most highly cited
publications were Belitski et al. (2022) with 589 citations, Spieske and Birkel (2021) with
388 citations, and Khlystova et al. (2022) with 354 citations, indicating a promising
outlook for research on this topic and a robust presence of high-quality publications.

We focused on SLRs published between 2020 and September 2024; however, no relevant
journals from 2020 met our screening criteria. Of the 26 studies, 4 were published in
2021, 12in 2022, 4in 2023, and 6 in 2024, with 2022 standing out as an exceptional year
in terms of publication volume. There was no significant concentration of articles within
specific journals, as they were broadly distributed, with only two instances of articles

appearing in the same journal.

The network analysis reveals several key clusters and interconnections among concepts
related to the impacts of COVID-19 on SMEs (see Figure 3). The green "digitalization”
cluster highlights the critical role of technological adoption and innovation in mitigating
the pandemic's negative effects. This suggests that SMEs able to quickly adapt to digital
technologies and e-commerce were better positioned to withstand the crisis. The red
"crisis management™ cluster emphasizes the importance of resilience in facing
unexpected disruptions and is closely tied to crisis management and business survival
strategies. The blue "supply chain™ cluster underscores the fragility of global supply
chains and the need for increased resilience. While the "financial impact™” is grouped
within the "crisis management” cluster, its distinct characteristics warrant separate
attention, as highlighted by four papers that discuss it specifically. This “financial
impact” cluster addresses the severe economic challenges faced by SMEs during the

pandemic, including liquidity shortages, revenue declines, and increased debt levels.”
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3. Figure: Concept map based on the title of the selected SLRs and keywords
identified by authors from abstracts
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1.3.3 The financial effect of COVID-19 on entrepreneurs

After reviewing the survey-based findings in Section 1.3.1, which identified four key
aspects of financial difficulties - namely liquidity shortages, cash-flow volatility, a drop
in investments, and the need for external support - the next step is to explore how these
challenges were reflected in firms’ actual financial statements. While the surveys
provided important insights into SMEs’ perceived difficulties during the COVID-19
crisis, I aimed to complement this perspective by examining publications based on firm-
level financial data. This section therefore reviews empirical studies that used corporate
financial databases to examine the real financial effects of the pandemic across various

countries and industries (see Table 2).
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2. Table: Empirical studies on the financial impact of COVID-19 on companies

Impact category

Source

Database / Scope of analysis

Revenue

Profitability

Cash-flow

Liquidity / Cash holding

Equity shortfall

Financing

Investments

Dividend

Zombification

Bloom et al., 2021;

Lalinsky & Pal, 2021

Deghi et al., 2021;
Lassoued & Khanchel,
2021

Deghi et al., 2021

Banerjee et al., 2020;

De Vito & Gomez (2020)

Chung et al., 2023

Carletti et al. (2020)

Li et al, 2020;

Acharya, V. V., & Steffen,
S. (2020).

Jiang et al (2021)

Krieger et al., 2021;

Ali, 2021
Schivardi et al., 2020

Helmersson et al. (2021),

Hoshi et al. (2023),

Survey data on 2,500 US small
businesses

Bisnode database Slovakian non-
listed firms

S&P Capital 1Q: listed companies
G7 countries

Thomson Reuters database — listed
firms in 14 European countries.

S&P Capital 1Q: listed companies
G7 countries

S&P Capital 1Q: 40,000 listed and
large unlisted firms across 26
countries

COMPUSTAT: 14,245 listed
companies

FnGuide: listed companies in
Korea

ORBIS database: 83,621 Italian
firms

Federal Reserve’s FR 2644 data set
in US

S&P’s Loan Commentary and Data
(large public corporations)

CSMAR database: Chinese listed
companies

COMPUSTAT and CRSP: 1,400
listed companies

Thomson Reuters Eikon: 8,889
listed companies

Italian Firm Register (Cerved):

ORBIS database: 13 million firm-
year observations for euro area

Credit report compiled by Tokyo
Shoko Research and firm survey:
4093 Japanese firms

Source: Own editing — based on the selected literatures
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Overall, the literature review and our research show that as of November 2024, the impact
of COVID-19 on businesses, based on financial data, is still not well explored. This
highlights the need for further studies in this area, both at the sectoral and country level.
During the first wave of the pandemic, financial research on corporate sector had limited
access to accounting data, relying primarily on quarterly reports of publicly traded firms
and stock market movements (Shen et al., 2020; Al-Awadhi et al., 2020). Shen et al.
(2020) identified eight industries as particularly high-impact sectors: tourism, film and
television entertainment, hospitality, retail, transportation, real estate, construction, and
manufacturing with significant export exposure. These industries, characterized by high
labor intensity, social interaction, and cross-border trade, were severely affected by
lockdown measures, as demand for their products and services plummeted in response to

mobility restrictions and economic uncertainty.

Subsequent research expanded the analysis of financial impacts and examined different
aspects. The crisis led to sharp declines in revenue (Bloom et al., 2021; Lalinsky & Pal,
2021), and deterioration in profitability, firms’ cash flow generation capacity (Deghi et
al.,2021). In the short term, the Covid crisis pressured corporate liquidity by significantly
disrupting cash flows, as many firms had to face substantial deficits and struggled to
adjust expenses in line with declining revenues (Banerjee et al., 2020; Deghi et al., 2021).
In contrast, certain firms increased their cash holdings due to the precautionary motive
(Chung et al., 2023). Jiang et al. (2021) highlighted that firms with greater cash flexibility
were better able to sustain investment during the COVID-19 crisis, and underscore the
importance of financial reserves in times of shock. In contrast, Carletti et al. (2020)
emphasized that the COVID-19 crisis not only stretched firms’ liquidity but also
significantly eroded their equity, based on a large sample of Italian firms, highlighting

structural vulnerabilities across size, leverage, and industry.

As a consequence of economic uncertainty, many firms adjusted their dividend policies
to preserve their liquidity and capital, particularly due to their high levels of indebtedness
(Krieger et al., 2021; Ali, 2021). Lassoued & Khanchel (2021) found that publicly traded
firms actively ,,managed to minimize” reported losses in 2020 to restore investor
confidence. The crisis also triggered extreme volatility in stock markets, leading to sharp
declines in major indices worldwide (Baker et al., 2020; Didier et al., 2021). Given these
financial pressures, governments introduced various policy interventions to stabilize

corporate operations and liquidity positions (Demmou et al., 2021).

27



One crucial way companies survived the crisis was through ,,hibernation”, as described
by Didier et al. (2021). This crisis management approach involves temporarily reducing
operating costs by minimizing or shutting down operations while they maintain the
relationships with key stakeholders and preserve human and physical capital for
reopening. Another important strategy was securing liquidity by drawing down on
committed credit lines. Studies by Li et al. (2020) and Acharya & Steffen (2020) show
that, in the face of declining revenues and rising uncertainty, many firms rushed to convert
available credit into cash - a phenomenon referred to as a "dash for cash" - to ensure
operational continuity and financial flexibility. This massive liquidity demand was
especially strong among lower-rated firms, as highlighted by Acharya & Steffen (2020).
This strategy enables firms to minimize debt accumulation during periods of economic
distress, preventing an excessive debt burden that could lead to a prolonged debt overhang

and the emergence of zombie firms (Didier et al., 2021).

Finally, a set of papers examined whether COVID-19-related support measures kept
unviable firms alive and, as a consequence, increased the risk of zombification (Schivardi

et al., 2020; Helmersson et al., 2021; Hoshi et al., 2023).

However, a common limitation of these studies was that they mainly analyzed publicly
traded companies, so they did not provide meaningful insights into the impact on small
and medium-sized enterprises (SMEs). Furthermore, these analyses mostly relied on data
from the year of 2020 and therefore did not assess the long-term effects of the crisis. In
addition, many of the studies focused on single countries or regions (e.g. the US, Japan,
or Italy), and as a result their findings do not apply well across the EU. It is also notable,

no firm-level financial analysis has been conducted for Hungary.

1.4 Research objectives and research questions

This chapter presents three main research objectives and links them to the corresponding
articles. As explained earlier in Section 1.1, the first article justifies the subsequent
research based on international literature, so its relevant parts are presented in the
introduction while the other four articles represent separate research. Although the four
studies focus on different research questions, theories and methods, they are still
connected theoretically and practically, and together they provide a coherent conceptual

framework for the dissertation.
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The diagram below presents the structure of the dissertation, linking the research
objectives with the corresponding articles. It visually illustrates how each article
contributes to addressing the key research objectives, organizing them within the
chapters. The detailed research findings are discussed in Chapters II, III, IV and V. From
a theoretical and methodological point of view, the articles build on each other to some
extent, helping to give a better understanding of the topic (see Figure 4). Each study adds

to the overall research, following a logical order.

The following subsection begins by introducing the relevant research context and
background, which then leads to the formulation of the specific research objective and its
associated research questions. This is followed by an overview of the data sources and

methodological approaches applied.

4. Figure: Structural mapping of the dissertation: linkage of research objectives and
articles
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1.4.1 Research Objective 1: Comparison of European countries’ crisis
management strategies in the EU27 countries

At the beginning of the COVID-19 crisis, the EU27 countries responded to the economic
shock of the epidemic with significant but very different lockdown restrictions (EC,
2022b; Goniewicz et al., 2020; Alemanno, 2020). To mitigate the economic impact of the
crisis, many countries introduced different measures such as loan moratoria, public
guarantees, subsidized loans, direct grants, tax deferrals, wage support and reliefs etc.,
but the extent, targeting and effectiveness of these varied from country to country (Alcidi

& Corti, 2021; Dornean & Oanea, 2022).

In my professional experience as a corporate credit risk analyst, I observed that Hungarian
companies actively utilized various lending support measures such as the moratorium, the
state-subsidised loan schemes and public guarantee programs in Hungary (Kéadar & Jaki,
2024; Drabancz & Marosi, 2021). However, it raises the question of whether these
subsidies are really helping the economic recovery in the long term or only temporarily

ease the problems.

Hence, I am interested in how far Hungary stands out among the EU27 countries with its
crisis management strategy, and to what extent the nature and form of its support measures
differ from those of other countries. Since Hungary is a member of the European Union
and the COVID-19 crisis was managed within a common support framework, it is
worthwhile to first compare its crisis management strategy in the context of the EU27. It
should also be examined whether a nation’s level of preparedness - such as the strength
of its healthcare system and institutional capacity - has influenced the strictness of

containment measures, and thereby the success of its economic response measures.

In line with these considerations, the first research objective of this dissertation (Research
Objective 1) focuses on examining and comparing the crisis management strategies

employed across the EU27 countries.

In Article 2 (Chapter 2) the purpose of our research is to categorize EU27 countries
based on their preparedness, economic impact and policy responses and explore these
differences through cluster analysis. Ultimately, our aim is to show how different patterns
can be observed among the strategies of the EU27 countries and where Hungary fits into

this. Since firm-level data on received subsidies were not available, the analysis of the
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distribution of support measures was conducted at the aggregated national level across

countries.

To achieve Research Objective 1, the study in Article 2 explores the following research

questions:

— A2.RQI: How can the EU27 countries be grouped based on their preparedness
for the challenges of COVID-19, as well as their responses to protection measures
and the resulting health and economic impacts?

— A2.RQ2: How do the levels (as a percentage of GDP) and forms of European
Commission-backed state aid measures differ across the identified clusters of
EU27 countries?

The data used in this study comes from publicly available records from Our World in Data
platform and we organized into four main dimensions. (1) Preparedness: measured by
HDI (Human Development Index) and hospital bed availability; (2) Protective measures:
assessed using the Oxford COVID-19 Stringency Index and vaccination coverage; (3)
Health impact: evaluated through excess mortality and reproduction rate; and (4)
Economic impact: reflected by GDP change between 2019 and 2020, illustrating the
economic disruption caused by the pandemic. We also examined publicly available data
to examine the European Commission's The State Aid Temporary Framework (EC,
2022b) in order to identify patterns of economic support measures. This study is novel
as used a multidimensional framework to assess COVID-19's impact, which investigates

both the early phase of the crisis and its later stages (January 2020—April 2022).

In Article 2 we used information and indicators from the ‘Our World in Data’ (OWID)
database, which is an open access data platform operated by the Global Change Data Lab,
a UK registered non-profit organisation, in collaboration with researchers at the
University of Oxford (Our World in Data, 2025). OWID databases are widely used by
researchers, journalists and policy makers, particularly for the analysis of the COVID-19
epidemic. The data is also used by WHO on its official dashboard and by leading media
platforms such as the New York Times and the BBC (Mathieu et al., 2020). The OWID
database also includes the Stringency Index of Oxford COVID-19 Government
Response Tracker (OxCGRT) compiles data on policies from over 180 countries,
covering restrictions, health measures, and economic support. It includes a composite

metric based on nine key indicators, such as school and workplace closures, movement

31



restrictions, stay-at-home orders, public information campaigns, and travel controls. This
dataset helps researchers evaluate the impact of non-pharmaceutical interventions on the

pandemic. (Hale et al., 2021)

Additionally, we used data published by the European Commission (EC, 2022b)
examining the financial support measures implemented by EC under the State Aid
COVID-19 Temporary Framework over the period 2020-2021. The dataset includes
the nominal values of 15 different types of support, categorized by country and type. Our
analysis concentrates on the four most significant categories: direct grants, subsidized

loans, loan guarantees, and wage subsidies.

In order to identify patterns in EU27 countries groupings, we applied hierarchical
clustering with Ward linkage to form comparable groups. A key methodological tool of
my dissertation is cluster analysis, which techniques allow for the identification of
homogeneous groups based on financial and economic variables, for example in cross-
country and sectoral comparisons. Cluster analysis identifies groups of similar
observations, maximizing within-group similarity while minimizing differences between
clusters (Sziile, 2016). Building on the approach of Kovacs (2014) and Sziile (2016),
Article 2 and Article 3 initially employed Ward’s method combined with the Squared
Euclidean distance measure to form well-separated and homogeneous clusters of similar
size. Ward’s hierarchical clustering has also been frequently applied in recent EU27-
focused COVID-19 studies employing similar grouping approaches (Roman et al., 2022;
Czeczeli et al., 2020; Fedajev et al., 2022). To refine the clustering and determine the
optimal number of groups, we applied the Elbow Method and performed K-Means
clustering in SPSS.

The novelty of the study is the comprehensive examination of the full two-year time
period (2020-2021) of the COVID-19 crisis across all EU27 countries. In contrast,
previous research typically focused only on specific phases of the pandemic and,
consequently, provided only a partial understanding of its broader impacts.

1.4.2 Research Objective 2: The share of zombie companies during the time of

Covid-crisis

Zombie firms are companies that continue to operate despite poor financial performance
and weak long-term prospects. They survive mainly because of external support or easy

access to credit. Typically, these firms show low productivity and persistently generate
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insufficient cash flow to cover their interest payments, while relying heavily on debt
(Banerjee and Hofmann, 2018; Acharya et al., 2022). The growing presence of zombie
firms is a cause for concern, as they can retain resources that could otherwise be used by
healthier, more productive businesses, which in turn can slow down overall economic
growth and recovery (McGowan et al., 2018; Banerjee & Hofmann, 2022; Albuquerque
& lyer, 2024).

As the COVID-19 disease spread throughout Europe and globally, European Member
States implemented relief measures to facilitate new lending and offer some liquidity to
borrowers to ease the immediate economic impact. This includes actions such as
moratoria on loan repayments, public guarantee schemes, supported loan programs, along
with fiscal measures (EC, 2022b). Policy measures aimed at supporting businesses and
the economy during the coronavirus pandemic may have unintentionally helped not only
financially stable companies but also zombie companies. Helmersson et al. (2021)
provided empirical evidence that despite the eligibility criteria of public support schemes,
up to 90% of firms identified as zombies may have been eligible for such support
programmes in the euro area. Consequently, concerns have arisen that the euro area
economy could face increased zombification, potentially impeding the post-pandemic
recovery (EBA 2020b; Pelosi et al., 2021; Laeven et al., 2020; Acharya et al., 2021;
Bighelli et al., 2022).

According to the literature review, existing research has approached the topic from a
theoretical view, with limited empirical analysis or focused on short-term effects. To the
best of current knowledge, studies have not examined the evolution of zombie firm

prevalence over an extended period, such as a three-year horizon (2020, 2021, and 2022).

Based on this background, Research Objective 2 aims to examine how the share of
zombie firms changed during the Covid-crisis. A key question is whether the negative
effects of the crisis and the introduced support measures contributed to the survival and

increased presence of these firms.
As part of Research Objective 2, this study examines the following key questions:

— A3.RQI: Was the increase in the number of zombie firms in the manufacturing
sector greater in countries with significant credit easing measures during the

COVID-19 pandemic?
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— A3.RQ2: How do the annual survival rates of firms identified as zombies over a

two-year timeframe change from 2016 to 2022?

In my dissertation, Article 3 aims to fill this gap by thoroughly analyzing zombie firm
trends across the EU27 over multiple years, which focused on the manufacturing sector
within selected EU27 countries. The research aimed to examine how government
interventions impacted Zombies’ survival rates and whether these measures
unintentionally kept financially weak firms in operation that might have otherwise exited

the market.

In order to explore this tendency, in the first step we analyzed the extent of credit-
facilitating measures and interventions introduced during the pandemic. This included
state aid expenditures for guarantees and subsidized loans as a percentage of GDP, as well
as the length and scope of payment moratoria. For the empirical analysis, we have used
the following two variables from the European Systematic Risk Board data on credit
moratoria in the EU27 countries: Moratorium Months describes the length of deferral
period for loan repayments granted to non-financial corporates. Scope of Eligibility
evaluates the type of moratoria as it was implemented with sector-specific or criteria-

based implementation, and universal applicability without restrictions (ESRB, 2022).

Building on this examination, we selected two extreme clusters: one consisting of
countries that provided the least financial support and another made up of those with the
most extensive assistance. To identify these groups, we employed a three-step clustering
approach based on the extent and type of government support measures. Following that,
our focus was on how the proportion of zombie firms changed within these groups from
2016 to 2022. For this reason, we provided descriptive statistics and a cohort matrix

approach.

In the following step we identified zombie firms using four distinct methodologies
(McGowan, 2017; Schivardi, 2017; Storz, 2017; and own approach) and examined how
their prevalence evolved over time. We use firm-level data from the ORBIS database
managed by Moody's to identify zombie firms, more details about the database and its
structure are provided in Appendix Section 1.6. It is important to emphasize that there is
no universally accepted definition of zombie firms. As demonstrated in Article 3, previous
research has applied various indicators and different combinations of them to classify

these companies. Generally, we can conclude, our study adopted a broader classification
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of zombie firms. In this framework, a company was considered a zombie if it had
significant debt and its earnings generation was not sufficient to cover interest obligations.
To be noted, some studies define zombie firms in a more restrictive manner, not only
requiring financial distress but also assuming that the company continues to receive
additional funding from a bank or financial institution. However, access to credit registry
data would be required for this classification, which was not available to our research due

to the strict GDPR regulations.

As part of the analysis, we calculated annual zombie firm ratios at the country level for
the period 2016-2022 and examined their survival paths using a cohort matrix approach,

following the methodology of Carreira et al. (2022).

In Article 4, I extend this analysis to the sectoral level, using financial data from
Hungarian firms to assess the proportion of zombie companies and track trends during
the COVID-19 crisis. The objective is to understand how the pandemic affected the
presence of zombie firms across various sectors in Hungary using McGowan’s (2018)

methodology.

—  A4.RQ2: How did the proportion of zombie firms and undertakings in difficulty?

change over this period in Hungary?

To the best of my knowledge, this study is the first to provide a sectoral-level analysis of
zombie firm prevalence in the Hungarian context, offering new insights into how sector-

specific characteristics may influence zombification trends.

1.4.3 Research Objective 3: Sectoral analysis of corporate financial performance
during the COVID-19 crisis

The COVID-19 pandemic and the measures introduced to mitigate its effects had a
profound impact on the Hungarian economy. However, this impact was not equal across
industries, some sectors were hit harder than others. The crisis significantly reshaped the
corporate financial performance in many sectors (Shen et al.,2020; MNB, 2020b; MNB,
2021a; El-Meouch et al., 2024). During my work I observed in different credit
applications, that the crisis had a marked influence on corporates’ financial performance
and debt service capacity across specific sectors. The credit assessments and screening

process revealed that certain sectors, such as tourism, hospitality, and event management,

2 The concept of 'undertaking in difficulty' is a competition law term that determines ineligibility for European Union
and national state aid based on changes in equity. The concept is discussed in more detail in Article 4
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were particularly affected by financial distress during the restrictions implemented in

response to the COVID-19 pandemic (MNB, 2020b).

Although numerous studies have explored the financial impact of the pandemic as
detailed in Chapter 1.3, the existing literature has primarily focused on macroeconomic
data and financial market volatility, while more general firm-level financial analysis have
received relatively less attention (Khan, 2022). Later, EI-Meouch et al. (2024) also noted
that early publications from 2020 were mostly sector-specific and concentrated on the
resilience of businesses operating in the most heavily affected industries, such as tourism.
Moreover, as detailed in previous sections, much of the existing research has concentrated
on publicly listed corporations, and the financial circumstances of smaller enterprises

were often overlooked, which also faced challenges during the crisis.

Based on the literature review it can also be concluded that, only a few studies in Hungary
- such as those by KSH (2021) and El-Meouch et al. (2024) - have assessed sectoral
vulnerability, and even these analyses were conducted at the broad national economic
sector level (codes A-U). In contrast, it would be worth examining these impacts more
deeply by analyzing data at the two-digit NACE level, which allows us to show important

sub-sector differences.

Building on the macro- and firm-level perspectives discussed so far - namely, the limited
availability of detailed, firm-level financial analyses across economic sectors in Hungary
- Research Objective 3 aims to provide a sectoral examination of corporate financial

performance during the COVID-19 crisis.

To achieve Research Objective 3 the study in Article 4 explores the following research

questions:

— A4.RQI: How did the sectoral financial performance of Hungarian small and
medium-sized enterprises (SMEs) change during the COVID-19 pandemic.

In Article 4, I seek to bridge this gap by providing an in-depth analysis of sectoral
financial performance during the COVID-19 crisis in Hungary, relying on wide range of
financial data. During this research, specific financial indicators are analyzed, such as the
change in revenue, EBIT margin, or the rate of undertaking in difficulty, which ultimately

examines the change in equity capital. The financial data for these indicators are available
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from the ORBIS database and they help identify which sectors recovered quickly or which

remained vulnerable for a longer period.

One of the main motivations behind Article 4 is to gain a better understanding of how
different industries in Hungary coped with the financial pressures caused by the
pandemic. This study fills a gap in the literature by offering a more detailed sectoral
analysis with TEAOR level 2 classification (sub-sector level), which represents an

original contribution to the existing literature.

In this research, we used the ORBIS database as our primary data source, relying on
financial data from over 68,000 Hungarian small, medium, and large enterprises for the
period 2019-2022. The financial analysis focused on sectoral revenue developments,
EBIT indicators, and changes in the proportion of undertakings in difficulty and zombie
firms. To identify the sectors most affected by the crisis, we conducted a cluster analysis.
We applied the TwoStep clustering algorithm, which is particularly advantageous as it
can automatically determine the optimal number of clusters and efficiently handle large
datasets. The methodological suitability and strengths of the TwoStep clustering method
in handling mixed-type data and large datasets have been well-documented in the

literature (Bacher et al., 2004).

In Article 4, we concluded that one of the most vulnerable industries during the COVID-
19 crisis was the tourism sector due to the implemented lockdown measures. Building on
these findings, and consistent with the aim of Research Objective 3 to provide a sectoral
analysis of corporate financial performance, the research in Article 5 conducts an in-
depth investigation of two key tourism sectors - accommodation services (TEAOR 55)
and food and beverage services (TEAOR 56) - along with their sub-sectors. In line with

this objective, the following research questions are examined:

— A5.RQI: How did the revenue and operating profit (earnings before interest and
taxes - EBIT) of the domestic tourism industry change in the period 2020-2022
compared to 2019?

— A5.RQ2: What level of fixed asset investments characterized the various
subsectors of Hungarian tourism between 2016 and 20227

— A5.RQ3: Can a pattern be identified in the companies that ceased operations
between 2020 and 2023, based on geographical location and administrative

settlement category in the two tourism sectors in Hungary?
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First, the analysis focuses on financial performance within the accommodation and food
service sub-sectors. To achieve this, we analyzed both aggregated and median values of
EBIT and revenue within the sub-sectors. Additionally, we assessed the intensity of fixed
asset investments to understand how businesses managed capital expenditures during the
crisis. For each year, the median of the EBIT margin and the median of the annual change
in turnover at sector level was tested using a Wilcoxon test to verify whether there is a
significant difference between the medians of two consecutive years. The use of Wilcoxon
signed-rank tests to compare financial performance measures is well-established in the
literature and has been effectively applied to corporate financial data in terms of firm-
level financial performance (Aas & Pedersen, 2011), such as EBITDA and operating
income, to detect shifts in profitability and operational efficiency over time (Bouwens et

al., 2019).

To assess the impact of the polycrisis® on firm’s financial performance, we rely on data
from the ORBIS database, covering all Hungarian tourism companies with financial
reports available between 2016 and 2022. This broad dataset allows us to explore how
these enterprises adapted to economic disruptions over time. The ORBIS database, widely
used in international tourism research (Succurro & Boftfa, 2018; Tobon Perilla et al., 2022;

Paule-Vianez et al., 2024), provides the basis for our sectoral financial analysis.

Beyond financial indicators, our analysis explores the resilience of tourism-related firms,
measured by the proportion of businesses that ceased operations across different
geographic and administrative categories. To determine the significance of these

differences, we applied a Z-statistic test.

The originality of this study is demonstrated through several aspects. First, it examined a
large number of firms, offering a broad industry-wide perspective, which fills a gap in
both domestic and international literature. Second, it highlights the territorial and
administrative dimensions of business resilience. We aimed to integrate tourism and
financial aspects from the perspective of the COVID-19 crisis, and our study contributes

to a deeper understanding of the sector’s economic dynamics.

3 The term polycrisis describes a situation where several crises - such as the COVID-19 pandemic, the energy crisis,
and high inflation - occur at the same time and amplify each other, creating serious challenges for many sectors,
including tourism.
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1.5 Overview of the article involved in the dissertation

This dissertation combines firm-level financial analysis with cross-country and sectoral
perspectives to better understand the economic impact of the COVID-19 crisis. Several
articles (Articles 3, 4 and 5) use financial data from the ORBIS database, covering
thousands of companies across different countries and sectors. For example, Article 3
focuses on manufacturing firms in selected EU countries, while Articles 4 and 5 examine

sectoral trends in Hungary, including the tourism industry.

The dissertation is based on a qualitative and a number of quantitative methods to support
the analysis. Article 1 employs an umbrella review methodology, Article 2 and 3 apply
hierarchical clustering (Ward’s method), Article 4 uses TwoStep clustering for sectoral
classification, while Articles 3 and 5 incorporate statistical methods such as the cohort
matrix approach, Z-tests and Wilcoxon signed-rank tests to assess financial dynamics and

firm survival.

The five articles build on one another in a logical and cumulative structure: from a
systematic literature synthesis (Article 1), through EU27-level comparisons (Article 2),
to firm-level zombification analysis (Articles 3 and 4), ending with a detailed tourism
sector case study (Article 5). This structure allowed me to explore the economic effects
of the COVID-19 crisis from multiple perspectives and levels, which I believe contributes
to a more comprehensive understanding of the topic. A summary of the five articles and

their key methodological features is provided in Table 3 on the following page.
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3. Table: overview of the article involved in the dissertation

Article 1

Article 2

Article 3

Article 4

Article 5

Title

An umbrella review of
systematic literature
(2020-2024) and future
directions for
entrepreneurship

Spread and economical
severity of the COVID-19
epidemic - Regional
Comparisons for EU27
with Cluster analysis
findings

Assessing the Evolution
of Zombie Firm
Dynamics in the EU
During COVID-19: A
Novel Identification
Method and Comparative

Financial adaptation of
sectors in the Hungarian
economy during the
coronavirus pandemic

On the trail of immunity:
sectoral and regional
features based on
accounting reports of
Hungarian tourism
companies in the period

Analysis of polycrisis
Status of the article Published in Society and | Manuscript before Submitted to Studies in Published in Kiilgazdasag | Published in Teriileti
Economy submission Economics and Finance Statisztika
Systematic literature Quantitative Research
review
Umbrella review Hierarchical clustering Hierarchical clustering Two-Step cluster analysis | Analysis of aggregated

Research method

(Ward’s method)

(Ward’s method);
Z-test;
Cohort matrix approach

data and median values;
Z-test

Methodological Faulkner et al., 2022 Kovacs, 2014, McGowan et al., 2017, Bacher et al., 2004; Aas & Pedersen, 2011;
references / Sziile, 2016; Schivardi et al., 2017; Tseng and Wu, 2007 Bouwens et al., 2019
.. . Czeczeli et al.,2020; Storz et al., 2017,
justification Roman et al., 2022; Carreira et al., 2022
Fedajev et al.,2022
Main topic Covid-19’s impact on Comparison of the Covid effect on share of Covid effect on Sectoral Covid effect on financials
SMEs characteristics of EU27 Zombie firms analysis in Hungary of Tourism sector in
countries Hungary
Data collection Publication between Data for the period Financial data from 2015 | Financial data from 2019 | Financial data for tourism
2020-2024 01.2020 — 04.2022 to 2022 to 2022 sector from 2019 to 2022

Database

Scimago, Elicit, Google
Scholar

Database of European
Commission; Our World
in Data Platform

ORBIS

ESRB, EBA

Sample size

26 studies

EU27 Country data

Financial data of
110,000-130,000
companies per year from
five countries

68,000 companies in 74
different sectors

27,000 companies in
tourism.

40




Article 1

Article 2

Article 3

Article 4

Article 5

Research question(s)
and hypotheses

RQI1: How has the
COVID-19 pandemic
impacted SMEs and
entrepreneurs across
different dimensions, and
what are the primar effect
categories identified in
the survey-based
literature and umbrella
literature review?

RQI1: How can the EU27
countries be grouped
based on their
preparedness for the
challenges of COVID-19,
as well as their responses
to protection measures
and the resulting health
and economic impacts?

RQ2: How do the levels
(as a percentage of GDP)
and forms of European
Commission-backed state
aid measures differ across
the identified clusters of
EU27 countries?

RQI1: Was the increase in
the number of zombie
firms in the
manufacturing sector
greater in countries with
significant credit easing
measures during the
COVID-19 pandemic?

RQ2: How do the annual
survival rates of firms
identified as zombies over
a two-year timeframe
change from 2016 to
20227

RQI1: How did the
sectoral financial
performance of
Hungarian small and
medium-sized enterprises
(SMEs) change during the
COVID-19 pandemic.

RQ2: How did the
proportion of zombie
firms and undertakings in
difficulty change over this
period?

RQ1: How did the
revenue and operating
profit (earnings before
interest and taxes - EBIT)
of the domestic tourism
industry change in the
period 2020-2022
compared to 2019?

RQ2: What level of fixed
asset investments
characterized the various
subsectors of Hungarian
tourism between 2016
and 2022?

RQ3: Can a pattern be
identified in the
companies that ceased
operations between 2020
and 2023, based on
geographical location and
administrative settlement
category in the two
tourism sectors in
Hungary?

Source: own work based on the involved articles
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1.6 Appendix to the Research context and framework -
Financial database - ORBIS database

The research presented in Chapters 3-5 have quantitative nature and primarily based on
corporates’s financials and macroecononomical data. The company-level data necessary
for our analyses are taken from the ORBIS database, which is managed by Moody's and
available online. The database contains information on companies of approximately 489
million public and private enterprises worldwide, including Europe in a large number of
countries (Moody’s, 2024). This database was chosen because it is the largest database
which provides financial data of European companies (Kalemli-Ozcan et al. (2015), and
because it has been available to students through the Corvinus University Library’s

website since 2022.

The ORBIS database provides comprehensive firm-level data, including key items from
balance sheets and income statements, as well as other publicly disclosed supplementary
information from company registers, such as date of establishment or ownership

structure, etc.).

Income statement and balance sheet data are derived from national business registers,
which are governed by country-specific legal and administrative reporting requirements.
Although reporting rules may differ due to the accounting specificities of each country, a
major advantage of ORBIS is that provides harmonized financial data in a standard

'global' format to ensure worldwide company comparisons. (Kalemli-Ozcan et al. (2015)

The ORBIS database serves as the basis for several international publications in different
topics, such as firm-level productivity, business dynamics or persistence of zombie firms
(Bajgar et al, 2020), as well as in international tourism research (Succurro & Boffa, 2018;
Tobon Perilla et al., 2022; Paule-Vianez et al., 2024). In addition to the Zombie firms
study, there are several international publications on the other topics we have examined,
which are also based on the ORBIS database, and these are mentioned separately in the

methodology section of each article.

During the data download process, I have only included data from the non-consolidated
accounts, as the database may contain some of the companies included in the scope of
consolidation, so the same performance would be multiplied when examining the

aggregated data. On the other hand, when examining the consolidated data, the scope of
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consolidation may also include a company whose main activity does not belong to the
sector I have examined, which could also introduce a bias. However, this condition does

not exclude companies that have both types of accounts.

Bajgar et al. (2020) drew attention to the fact that the coverage and representativeness of
ORBIS in OECD countries vary significantly over time and across countries. They
emphasized that ORBIS disproportionately represents larger, older, and more productive
firms while underrepresenting smaller, younger, and less productive ones. In terms of
representativeness, we have estimated the downloaded firm data in each article, with
Zombie firms having a coverage in the manufacturing industry ranging from 22-59% in
each country, in Article 5 we estimate a coverage of 90% for the downloaded company
data from the tourism related sector, and in Article 4, due to the lack of data on the number
of domestic companies with at least 5 employees, an exact percentage cannot be given,
but I estimate that the nearly 68,000 SMEs and large companies’ financial data surveyed

may provide a similarly high
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2 MULTIDIMENSIONAL ANALYSIS OF COVID-19
PREPAREDNESS, IMPACT, AND ECONOMIC SUPPORT
MEASURES REGARDING EU27

ABSTRACT
In this study we classify the EU27 countries based on their COVID-19 national

preparedness (Human Development Index, hospital bed availability), health effects
(excess mortality, reproduction rate), economic consequences of the crisis (GDP
changes), and protective measures (Stringency Index, vaccination rates) during the covid-
crisis and applies hierarchical clustering with Ward linkage to form comparable groups.
Six clusters have emerged, four of them reflect geographical patterns or institutionalized
groups, such as the Baltic States, the Mediterranean countries and the Visegrad Group 4
(\V4), while Bulgaria forms a separate cluster. Central Europe was divided into Western
and Eastern clusters. Additionally, it examines the European Commission’s State Aid
Temporary Framework program using public data and reveals notable patterns in terms
of economic support measures. This study is novel as it used a multidimensional
framework to assess COVID-19's impact, which investigates both the early phase of the
crisis and its later stages (January 2020—April 2022). One limitation is the use of averaged
data, which smooths short-term fluctuations and wave-specific insights. Another
limitation is the focus on EC-funded aid, but it excludes national aid schemes. Our
findings provide insight for policymakers and researchers on regional differences in
pandemic response, economic impacts, and EU financial aid distribution.

2.1 Introduction

COVID-19 reached European countries in the spring of 2020 resulting in significant
challenges to EU countries and revealing differences in preparedness, response
coordination, and socio-economic resilience. However, many nations had high health
security capabilities, and their pandemic responses varied considerably, ranging from
strict lockdowns and comprehensive financial aid packages to more relaxed measures
with limited government intervention. These differences highlight the complex interplay
between economic structures, healthcare systems, and policy decisions in shaping
pandemic outcomes. As previous studies have focused only on specific phases of the

pandemic, they have limited the understanding of its broader impacts, which emphasizes
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the need to examine the full two-year period (2020-2021) of the COVID-19 crisis across
all EU27 countries.

Our dataset was sourced from public records, structured around four key dimensions. 1)
Preparedness was measured using the Human Development Index (HDI) and hospital bed
availability. 2) Protective measures were assessed by the Oxford COVID-19 Stringency
Index (Hale et al., 2021), capturing government interventions such as lockdowns and
movement restrictions and the vaccination coverage measures by the % of the population
vaccinated at least once. 3) Health impact was evaluated through excess mortality and the
reproduction rate, reflecting the direct and indirect consequences of the pandemic.
Finally, 4) economic impact was quantified through GDP change between 2019 and 2020,

highlighting the financial disruption caused by the pandemic in the first year.

The primary goal of the research is to uncover similarities and differences between the
EU27 countries based on selected variables COVID such as pandemic response measures,
economic performance, and the resilience of healthcare systems that reflect the
multifaceted impacts of the COVID-19 pandemic. By grouping countries into clusters,
we aim to highlight patterns that may reveal underlying structural characteristics and
response strategies across the European Union. To explore these patterns further, we

address the following research questions:

RQ1: How can the EU27 countries be grouped based on their preparedness for the
challenges of COVID-19, as well as their responses to protection measures and the

resulting health and economic impacts?

Financial support policies are important in promoting businesses and compensating them
due to the restrictions implemented. Countries introduced temporary state aid measures

backed by the European Commission in different degrees and forms (EC, 2022a).

RQ2: How do the levels (as a percentage of GDP) and forms of European Commission-

backed state aid measures differ across the identified clusters of EU27 countries?

This research presents a novel, multidimensional approach to assessing the impact of the
COVID-19 pandemic covering the period from January 2020 to April 2022, while prior
research with cluster analysis focused on the initial crisis phase on early 2020
(Aristodemou et al., 2021, Dzurova & Kvéton, 2021; Roman et al., 2022). The findings

offer valuable insights for policy makers, economists and public health officials as they
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highlight regional differences in pandemic preparedness, health impacts and economic
outcomes across the EU27. The study can help us learn from the EU's crisis response, the
allocation of financial support, experiences and consequences for the EU27, supporting

future decision-making on crisis management and targeted interventions.

The remainder of the study is structured as follows: Section 2 discusses the literature;
Section 3 presents the research question database and methodology; Section 4 presents

the results and discussion; and Section 5 provides the conclusions.

2.2 Literature review

COVID-19 was first reported in November 2019 in Wuhan. On 30" of January 2020, the
World Health Organization (WHO) declared COVID-19 a public health emergency of
international concern, following on 11" of March 2020, COVID-19 was characterized as
a pandemic (Kavaliunas et al., 2020; Cho, 2020). The COVID-19 pandemic first broke
out in China and then in Italy, which was particularly hard hit by the first wave of the
outbreak, and only China recorded more cases (Remuzzi & Remuzzi, 2020; Chen et al.;
2020). Despite high health security capabilities, most European countries struggled to
respond quickly and effectively (Forman & Mossialos, 2021). While the European
Commission has implemented common measures for member states and several strategies
to address the emerging COVID-19 crisis (Goniewicz et al., 2020; Forman & Mossialos,
2021) the pandemic has still posed significant challenges for EU countries, revealing gaps

in preparedness and coordination (Alemanno, 2020).

As a first step of protection, governments have tried to reduce the spread of the virus
through general lockdowns to limit the health impact of the COVID-19 pandemic (Green
& Loualiche 2021; Belitski et al.; 2022). National responses varied widely based on
administrative systems and health system capacities. France's centralized approach
contrasted sharply with Germany's decentralized model, while countries like Belgium and
Italy adopted intermediate strategies (Bouckaert et al., 2020). Stricter restriction measures
were often imposed in nations with weaker healthcare systems, such as Greece and
Croatia, reflecting the inverse relationship between health system preparedness and the
severity of restrictions (Aristodemou et al., 2021). Sweden's COVID-19 response differed
from many European countries by relying primarily on voluntary measures and individual
responsibility (Kavaliunas et al., 2020) and implementing the least restrictive measures

such as public event cancellations, home confinement, workplace closures, and travel
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restrictions (Aristodemou et al., 2021). While this approach resulted in higher mortality
compared to neighboring Nordic countries, it was lower than in several other European
nations (Kavaliunas et al., 2020). This diversity in policy approaches, described as
"coronationalism”, hindered broader European cooperation and coordination. Their
institutional settings and administrative systems influenced differences in crisis
management strategies among countries (Bouckaert et al., 2020). However, the pandemic
also highlighted structural challenges in the EU. Countries with high government
effectiveness and trust, such as Sweden and Germany, were slower to adopt restrictive
measures, relying more on voluntary compliance. In contrast, Eastern European nations
acted swiftly but struggled to sustain measures during subsequent waves, often
misinterpreting early successes (Toshkov et al., 2022). The socio-economic impacts were
uneven, with countries like Lithuania and Spain facing severe unemployment and fiscal
pressures, while Hungary and Austria experienced relatively milder economic

consequences (Aristodemou et al., 2021).

The COVID-19 pandemic caused significant excess mortality in European countries in
2020-2021, with significant regional variations. Studies have shown that mortality rates
were influenced by factors such as healthcare capacity, restriction policies and
vaccination coverage (Ziakas et al., 2022; Sobczak & Pawliczak, 2022). Socioeconomic
factors also played a role, with lower life expectancy and income levels correlating with
higher excess mortality in 2021 (Lopez-Gigosos et al., 2023). Overall, the health impact
of the pandemic varied across countries, even within the European Union. The lack of an
effective vaccine through the end of 2020 resulted in countries’ struggle with restriction
measures and healthcare administrative interventions as the only tools to mitigate
multiple COVID-19 waves (Ziakas et al., 2022). The first vaccines were available from
the end of 2020. Measures such as centralized vaccine procurement, the establishment of
a European health emergencies response agency and coordinated economic support
marked a shift toward more integrated solutions (Goniewicz et al., 2020; Pacces &
Weimer, 2020). The European Commission has played a leading role in regional vaccine
supply (Deters & Zardo, 2023). Citi & de la Porte (2022) found that higher vaccination
rates are associated with lower COVID-19 mortality in EU countries. Ziakas et al. (2022)
in the EU looked at cumulative mortality in relation to the pandemic and found that the

proportion of fully vaccinated directly influenced relative mortality.
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The mandatory social distancing and government-imposed lockdowns have resulted in
economic shocks for many economic actors (Kuckertz et al., 2020) and economic activity
has declined at an unprecedented rate (Coibion et al.; 2020a; Ravindran & Shah, 2020).
The governments provided immediate support to maintain adequate liquidity for
companies and to ease the immediate negative impact of the sudden freeze in economic
activity. As a quick response, the national authorities introduced moratoria on loan
repayments for borrowers in financial difficulty, as well as different public guarantee
schemes to support the banks’ lending activity (European Central Bank, 2020). In
response to the COVID-19 pandemic’s economic effect, also the European Union
introduced the COVID Temporary Framework for State aid, allowing Member States to
provide targeted and flexible support to businesses in the forms of guarantees, loans and
direct grants. Between mid-March 2020 and the end of 2021, Member States committed
budgets totaling approximately EUR 3.01 trillion in State aid measures, of which around
EUR 940 billion - 3.4% of the EU's GDP on an annual basis - was actually used (Cannas
et al., 2022). This framework was adapted six times to address the evolving challenges of
the pandemic, enabling unprecedented levels of aid while offering a range of options to

strengthen the economies of the European Union effectively.

Several studies have used cluster analysis to examine variations in COVID-19 impacts
and policy responses across European countries or regions. Bucci et al. (2022) identified
regional disparities in pandemic outcomes, showing that some areas recovered after early
waves, while others experienced later surges. Dzurova & Kvéton (2021) found that
stricter early interventions correlated with lower mortality but later faced challenges, as
seen in Czechia. Aristodemou et al. (2021) linked health system resilience to government
responses, showing that less-prepared countries, like Hungary and Croatia, imposed
stricter measures with significant socio-economic costs. Furthermore, their findings
highlighted that stricter measures were associated with more substantial socio-economic
consequences, emphasizing the trade-offs governments faced in balancing public health
and economic stability. Roman et al. (2022) assessed tourism disruptions, highlighting
severe declines in tourism-dependent economies. Czeczeli et al. (2020) explored fiscal
and labor market vulnerabilities, finding that job-preserving policies mitigated
unemployment despite industrial slowdowns. Despite differing focuses, these studies
underscore the utility of clustering methods in identifying pandemic patterns and

informing crisis management strategies.
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2.3 Database and methodology

The analysis relies on the publicly available daily epidemiological situation and
healthcare capacity data sourced from the Our World in Data platform downloaded on
March 6, 2023 (Mathieu et al., 2020) and on the GDP-related information obtained from
the Eurostat database available up to March 4, 2023 (Eurostat, 2023). We consider data
for the period from January 2020 to April 2022. First, the examined country-level data
exhibit high variability, particularly across different pandemic waves, making a two-year
timeframe essential for capturing more stable trends and mitigating the impact of short-
term fluctuations. Second, by early 2022, the health crisis in Europe had significantly
eased, supported by a relatively high vaccination rate and the progressive relaxation of
restrictive measures. In line with this, the European Commission announced in May 2022
that the State aid COVID Temporary Framework would not be extended beyond June 30,
2022, reflecting a shift in crisis management policies. Additionally, from February 2022
onwards, the outbreak of the Russian-Ukrainian conflict marked the beginning of a
broader period of polycrisis, introducing economic and geopolitical uncertainties that
extended beyond the direct impacts of COVID-19 (Rokicki et al., 2023).

2.3.1 Variables
The variables were carefully chosen to capture the multidimensional nature of the

COVID-19 crisis and enable meaningful comparisons across countries. In the first round,
we investigated several variables to represent the four aspects under study. As cluster
analysis requires minimal correlation between variables, we narrow the range of variables
along the four aspects to avoid intercorrelation. Lastly, seven variables with sufficiently
low intercorrelation were chosen, offering a comprehensive assessment of the COVID-
19 pandemic across four distinct dimensions, providing a holistic perspective (see Table
4).

Countries' preparedness was measured using two variables: Human Development Index
(HDI) and number of hospital beds per 1,000 people (number of hospital beds). The HDI
is a composite measure of life expectancy, education, and income levels; we took the
2019 data. HDI values reflect broader socioeconomic conditions that influence a
country’s ability to respond to crises. The number of hospital beds was used as a proxy
for healthcare system preparedness. For this analysis, we relied on 2019 data, which offer
a pre-pandemic baseline for evaluating each country’s capacity to manage healthcare

demands during a crisis. Similar indicators were used by Aristodemou et al. (2021) in
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their Health System Preparedness Index, while Simakhova et al. (2022) also examined
HDI and healthcare financing to assess healthcare preparedness across Europe.

To consider the protective measures against the spread of the virus, we used two factors.
The first line of protective measures was the implementation of lockdowns, quantified by
the stringency index. The second was vaccination, which became available in Europe at
the beginning of 2021, in the second year of the pandemic. This was assessed as the
percentage of the population vaccinated. The Oxford COVID-19 Stringency Index is a
composite metric derived from nine government response indicators, including school
and workplace closures, restrictions on gatherings and internal movements, stay-at-home
orders, public information campaigns, and international travel controls. Each indicator
contributes to a daily score ranging from 0 (no restrictions) to 100 (strictest response).
For this study, the average stringency score for each country was calculated from January
2020 to April 30, 2022. This metric reflects the overall intensity of government measures
to restrict the virus's spread during the pandemic. The vaccination rates were calculated
as the proportion of the population that received at least one vaccine dose by April 30,
2022. A related approach was taken by Aristodemou et al. (2021) in their Government
Response Confinement Index, which measured lockdown severity across six dimensions,
while Dzurova & Kvétonn (2021) examined restrictions like border closures and

emergency declarations to assess policy responses in Europe.

The health impact was assessed using two variables. First, excess mortality was
included, which represents the number of excess deaths per one million inhabitants. It
was calculated by comparing the actual number of deaths during a specific period with
the expected number of deaths for the same period if the COVID-19 pandemic had not
occurred. We used data up to April 30, 2022. Overall, this metrics help in understanding
mortality impacts, including indirect effects such as healthcare system overload and
countries can be compared on this basis. A comparable approach was taken by Simakhova
et al. (2022), who analyzed COVID-19-related deaths per million people as a key
indicator of health impact. Similarly, Dzurova & Kvéton (2021) examined case fatality
rates and crude death rates to assess the severity of the pandemic across European
countries. Second, the reproduction rate was considered, which is the median number of
new infections caused by a single infected individual. If the rate exceeds 1, the infection
can spread within the population. If it falls below 1, the number of cases in the population

will gradually decline to zero. For the reproduction rate, we calculated the range of the
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reproduction rate during the period as this metric effectively reflects the extremes of the
virus's spread and the critical points of the epidemic's dynamics. The value of the metric

is calculated as the distance between the maximum and minimum values.

The economic impact of the pandemic was captured using changes in GDP between
2019 and 2020. This variable reflects the economic disruption caused by the lockdowns
imposed to mitigate the spread of the pandemic. Aristodemou et al. (2021) included GDP
changes in their Socio-Economic Impact Index alongside unemployment and fiscal
stimulus, while Roman et al. (2022) linked GDP declines to tourism losses, highlighting
industry-specific impacts.

4. Table: Factors for clustering the EU27 countries along the impact of the COVID-19

Factors Meaning? Category Source
Stringency Composite measure based on nine  Protective Our World in Data -
Index response indicators regarding measure Oxford database
closure. (Hale et al, 2021).
Score ranging from 0% to 100%.
average stringency score from
January 2020 to April 2022
Vaccination Total number of people who Protective Our World in Data
rate received at least one vaccine dose  measure (World Health
until April 2022, divided by the Organization, 2023)
total population of the country
Excess The difference between the Health Impact Our World in Data
Mortality reported number of deaths from (The Economist &

January 2020 to April 2022 and an
estimate of the expected deaths for
that period had the COVID-19
pandemic not occurred.

Solstad, 2021).

Reproduction
rate

The reproduction rate represents
the average number of new
infections caused by a single
infected individual.

Daily data from January 2020 to
April 2022, calculated the max-
min values.

Health Impact

Our World in Data
(Arroyo-Marioli et
al., 2023)

Available Hospital beds include inpatient Preparedness Our World in Data

Hospital bed beds available in public, private, (World Bank
general, and specialized hospitals Group, (2023)
(bed per thousand in 2019)

HDI Measuring human development Preparedness Our World in Data
helps us understand how people’s (United Nations
lives and livelihoods vary across Development
the world and how they have Programme, 2020)
changed over time.

Score ranging from0to 1
GDP Change GDP change in the first year of Economic Impact  Eurostat (2023)

COVID-19 crisis: change between
2019-2020

Source: own work
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2.3.2 Cluster analysis

These seven variables capture the stringency of government responses, health impacts,
and socioeconomic conditions shaping countries’ pandemic experiences (See Table 4).
This multidimensional approach ensures the clustering reflects the complex interplay of
factors and highlights the heterogeneity among countries during the crisis. In cluster
analysis, variations in the measurement scale or magnitude of variables can introduce
implicit weighting, potentially distorting the calculated distances between observations.
To ensure equal weight for all variables, we standardized them using Z-scores (mean =0,
standard deviation = 1). For hierarchical cluster analysis, we used agglomerative methods,
which begin by treating each observation as its own cluster and progressively merging
clusters based on distance or similarity. We aimed to identify a few relatively large, well-
separated, and homogeneous clusters of approximately equal size. Therefore, we used the
Squared Euclidean distance measure in combination with Ward’s method. Ward’s
method minimizes the variance within clusters by merging those that result in the smallest
increase in total variance, producing highly homogeneous groups (Simon et al., 2024).
The dendrogram (see Figure 5) illustrates the agglomeration schedule and the relative
distances between clusters, scaled to a maximum distance level of 25 units. Beyond its
role in clustering, the dendrogram provides insights into the optimal number of clusters.
By cutting the linkage just below the relative distance level of 5 (red vertical line in Figure
5), we identify six homogeneous and relatively large clusters, with Bulgaria forming a
single-element outlier cluster. Further reducing the cut-off point to a relative distance
level below 4 would introduce an additional small cluster comprising Cyprus and Greece.
However, this would excessively fragment the groups, making the clustering less
meaningful and reducing the interpretability of the results. Therefore, the chosen cut-off

point ensures a balance between cluster size and homogeneity.
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5. Figure Dendrogram using Ward Linkage

Dendrogram using Ward Linkage
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Source: own work, conducted with SPSS software

The optimal number of clusters was also determined using the EIbow Method, following
Thorndike (1953). K-Means Cluster Analyses were run in SPSS for cluster numbers from
k=1 to k=8 using standardized variables (Z-scores). For each cluster configuration, cluster
membership variables were analyzed using One-Way ANOVA. The ratio of the between-
groups sum of squares to the total sum of squares indicates the explanatory power, which
Is plotted against the number of clusters in Figure 6. The breakpoint (elbow) in the graph
indicates the point beyond which adding more clusters does not significantly increase
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explanatory power. As shown in Figure 6, the elbow occurs between 6 and 7 clusters.
Adding a sixth cluster increases explanatory power by 8 percentage points, while the
increase from 6 to 7 clusters is only 5 percentage points, and from 7 to 8 clusters, just 2
percentage points. Given the need to avoid creating small, less meaningful clusters (e.g.,
Cyprus and Greece), the optimal number of clusters is 6, as confirmed by the K-Means

analysis.

6. Figure The Cluster EIbow Method
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The 6 clusters look as follows and correspond mostly to 6 geographic European regions

(see Figure 7):

e Dark blue - West-European Cluster (West): Austria, Germany, Belgium, France
and Slovenia;

¢ Red - Southern countries Cluster (South) equal to Mediterranean: Cyprus, Greece,
Portugal, Spain, Italy and Malta;

e Green - The typical North countries Cluster (North): Ireland, Netherlands,
Denmark, Finland, Sweden and Luxembourg; containing three countries from the
Nordic.

e Grey - Baltic States (Baltic): Latvia, Lithuania and Estonia; which are often

referred to collectively using the political term “Baltic states”.
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e Light blue - Europe's middle Cluster (CEE): the Visegrad Group 4 (V4) countries
(Poland, Slovakia, Czechia, Hungary), Romania and Croatia;

e Orange - Quasi outlier: Bulgaria

7. Figure: EU27 geographical grouping using hierarchical clustering

Source: own work

As the final step in the cluster analysis, we examined the ANOVA table for the six clusters
to assess the role of each variable in cluster formation. The p-values in the last column of
Table 5 are close to 0, indicating that all standardized variables significantly contribute
to cluster formation at commonly used significance levels (1% and 5%). The F-values
help rank the variables by their importance in forming the clusters. Notably, the number
of available hospital beds and the Human Development Index (HDI) emerged as the
strongest determinants of cluster formation, while the Stringency Index had the least

influence.
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5. Table: ANOVA table in case of k=6 clusters — SPSS

ANOVA
Cluster Error
Mean df Mean df F Sig.
Square Square
Zscore(Stringency 2.820 5 0.567 21 4.975 0.004
Index)
Zscore(GDP change
from 2019 to 2020) 3.558 5 0.391 21 9.105 <.001
Zscore(excess_mortality)  3.704 5 0.356 21 10.396 <.001
Zscore(Reproduction 3.098 5 0.500 21 6.191 0.001
rate)
Zscore(Vaccinated) 3.303 5 0.452 21 7.312 <.001
Zscore(Hospital beds) 4.043 5 0.276 21 14.67 <.001
Zscore(HDI) 4.002 5 0.285 21 14.036 <.001

The F tests should be used only for descriptive purposes because the clusters have been chosen to maximize
the differences among cases in different clusters. The observed significance levels are not corrected for this
and thus cannot be interpreted as tests of the hypothesis that the cluster means are equal.

Source: own work, conducted with SPSS software

Based on the data published by the European Commission (EC, 2022b), we analyzed the
EU support measures utilized by individual countries covering two years (2020-2021).
The downloaded data present the nominal value of support measures, categorized by type
and country, including 15 different types of support measures; however, our analysis
focuses on the four most significant categories: direct grants (TF 3.1 and Treaty),
subsidized loans (TF 3.3), guarantees on loans (TF 3.2 and Treaty), and wage subsidies
(TF 3.10). These four types account for 95% of the total support utilized. Therefore, the
remaining support types were grouped under the category "Other/Non-classified”. The
analysis considers the distribution of aid both in nominal and relative terms, as a
proportion of each country's GDP (2019), assessing the types of state aid measures
employed, first at the national level and then by aggregating the data to identify patterns
within the defined clusters.
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2.4 Results

In the Appendix 4 we presented the mean, minimum, maximum values, and the standard
deviation of the variables analyzed by country and cluster. In the following, we introduce

the characteristics of each cluster along the variables.

2.4.1 Characteristics of clusters along the variables

The clusters were initially analyzed based on their preparedness for COVID-19, using
HDI and the number of hospital beds as key indicators. Figure 8 presents the clusters in
ascending order of HDI growth. Bulgaria, with the lowest HDI, interestingly has the
highest number of hospital beds. The CEE, Baltic, and West exhibit medium HDI levels.
Notable, as HDI increases, the number of hospital beds generally decreases. West deviates
from the general trend of increasing HDI and decreasing hospital beds, as they exhibit
middle HDI high values for hospital beds, similar to the CEE. North has the highest HDI,
with the lowest number of hospital beds. In conclusion, in terms of HDI, North, West,
and South countries are the most advanced, while Bulgaria, CEE, and West are the most

advanced regarding hospital beds.

8. Figure: Preparedness for the pandemic
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Source: own work

After examining preparedness, we now turn to the health effects of COVID-19. Excess
mortality serves as the primary indicator of health impact, for which the reproduction rate
was also considered. Excess mortality emerged as the third most significant clustering
factor, with an F-value of 10.3, while the reproduction rate ranked sixth among the seven

variables, with an F-value of 6.2. Figure 8 displays the clusters in ascending order of HDI
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growth, revealing a clear trend: excess mortality decreases as HDI increases. Bulgaria
recorded the highest excess mortality, despite having one of the lowest reproduction rates.
In contrast, the North cluster, with high vaccination coverage, experienced the lowest

excess mortality.

9. Figure: Health effect of the pandemic
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Protective measures were assessed using two key variables: the stringency index and the
proportion of the population vaccinated. Continuing with the health impact, the Figure 10
illustrates the number of deaths alongside vaccination rates, with the clusters ordered by
HDI. As HDI increases, so does the vaccination rate, with the highest vaccination
coverage observed in the South cluster. The graph reveals an inverse relationship between
vaccination rates and mortality rates. Bulgaria, with the lowest vaccination rates, also
experienced the highest death rates, while the opposite trend was observed in the North

cluster.
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10.Figure: Average share of vaccinated citizens and average excess mortality
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The first protective measures against the spread of COVID-19 were the implementation
of lockdowns by the government; however, these measures had a significant negative
impact on the economy, as reflected in GDP changes between 2019 and 2020. Bulgaria,
the Baltic, and the North implemented less stringent measures to control the spread of the
virus. As shown in the Figure 11, the most stringent measures were typically introduced
by the South, which experienced the sharpest GDP decline, approaching 8%. The South
cluster enforced these measures early on, as they were among the first EU27 countries to
face severe health consequences from the pandemic. While effective in mitigating health
risks, these lockdowns led to the most significant economic downturns in the EU27. In
contrast, the lowest stringency levels were observed in the Baltic and Bulgaria, which
experienced more moderate economic downturns. Notably, Northern countries adopted
moderately stringent measures and achieved slight economic growth, distinguishing

themselves from other EU27 clusters.
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11. Figure: Protective measures — Stringency index and Economic Impact
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2.4.2 European Commission’s State Aid

In this section, we analyze the implementation of measures under the European
Commission’s State Aid COVID-19 Temporary Framework (EC, 2022b), focusing on the
extent of financial support utilized by EU27 countries. The analysis considers the
distribution of aid, both in nominal and relative terms, as a proportion of each country's
GDP. Furthermore, we assess the types of state aid measures employed, first at the
national level and then by aggregating the data to identify patterns within the defined
clusters. The EU support measures are shown in relative terms (as a percentage of GDP)
in Figure 12 and Table 6.

Figure 12 shows the deployment of State aid measures’ budget implemented by Member
States which vary widely across the countries. In relative terms, the deployment refers to
4.2% of the national GDP on average, Italy received the most aid (11.4%), ahead of
France (9.0%) and Spain (9.7%). Conversely, the countries that employed the least State
aid relative to GDP were Ireland (0.5%), Sweden (0.6%), and Luxembourg (1.2%).

Regarding the form of support, EU27 countries adopted different strategies to assist
companies, reflecting varying policy priorities and economic conditions. Approximately
43% of total aid expenditure (€ 409 billion) was in the form of loan guarantees of the
Temporary Framework. Italy, Romania, Portugal, and France allocated over 70% of their
total domestic expenditure to guarantees. Other significant users included Hungary
(47%), Croatia (45%), and Spain (41%).
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The second most used was Limited amounts of grants (i.e. direct grants, EUR 270 billion,
I.e. 29% of the total), which allows Member States to set up schemes where aid can take
forms (direct grants, tax and payment advantages or other forms such as repayable
advances). Countries like Poland (86%), Greece (84%), and Slovenia (68%) relied
heavily on this measure. Germany (€77.56 billion) and France (€49.56 billion) provided
the largest absolute amounts.

The third most employed were the subsidized interest rates for loans sections, which were
used in some countries especially in Croatia, Cyprus, Estonia, Germany, Hungary, Latvia
and Lithuania. The usage of wage subsidies played a significant role in Cyprus, Bulgaria,
Malta and Slovakia.

Finally, the favorable loans (section 3.3) constituted one-fourth of Germany's COVID-19

aid (€54.71 billion), moreover Lithuania and Estonia also relied heavily on this measure.

12. Figure: Total State Aid Expenditure by EU27 Under the Temporary Framework
Until 31 December 2021 (as a Percentage of Member States’ 2019 GDP)
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In terms of clusters, Figure 12 shows that South countries primarily relied on guarantee
programs based on the allocated amounts and employed substantial funding relative to
GDP (4-11%). An exception among these countries is Malta, which, instead of heavily
utilizing guarantee programs, directed EU funds towards wage subsidies (6.5% relative
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to GDP). Within the CEE region, Hungary stands out with a GDP-proportional
employment of 8.7%, also primarily due to the reliance on guarantee programs.

For the Baltic and North countries, the forms of aid employed were mixed (Table 6).
However, they relied less on guarantee programs for corporate loans, favoring direct
grants, subsidized loan schemes, and wage subsidies. Nonetheless, their allocated
amounts were relatively modest, representing approximately 1-3% of GDP. Identified as
an outlier, Bulgaria, which was significantly affected by the COVID-19 crisis, exhibited
a surprisingly low relative size of aid employed (2.6%) despite its level of impact.

6. Table: Average State Aid Expenditure by Cluster and Type as a Proportion of
Countries’ GDP (as of 31 December 2021).

Other /
TF3.1 TF3.3- TF3.2- TF 3.10 - N
on-
Clusters Direct Subsidized | Guarantees Wage . TOTAL
classified
grants loans on loans subsidies
Bulgaria 0.8% 0.0% 0.3% 1.5% 0.0% 2.6%
CEE 1.7% 0.3% 1.6% 0.5% 0.1% 4.1%
Baltic 1.1% 0.8% 0.4% 0.0% 0.4% 2.6%
South 2.1% 0.0% 3.9% 1.0% 0.0% 7.0%
West 2.2% 0.3% 2.1% 0.1% 0.3% 5.1%
North 0.8% 0.0% 0.6% 0.0% 0.2% 1.7%
Total 1.6% 0.2% 1.8% 0.4% 0.2% 4.2%

Source: own work based on EC, 2022b, Eurostat, 2023.

2.5 Discussion

To answer RQ1, we analyzed how the EU27 countries can be clustered based on their
COVID-19 preparedness, responses to protective measures, and the resulting health and
economic impacts. To address RQ2, we investigated the distribution and forms of
European Commission-backed state aid across these clusters, revealing significant
heterogeneity in the allocation of EU-backed financial support. The analysis has
identified the following distinct clusters, summarizing their key characteristics and the

allocation of EU-supported state aid:

1 Bulgaria exhibited several extreme values across key indicators. In terms of
preparedness, it had the lowest HDI value among the clusters (0.82) but the highest
number of hospital beds (7.45). Regarding COVID-19’s health impact, Bulgaria
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displayed a clear contrast: despite having one of the lowest reproduction rates (1.1,
ranging from a maximum of 1.71 to a minimum of 0.61), it recorded the highest
excess mortality among the clusters (9 942). This high mortality rate may be linked
to the country’s low protective measures or its overall lower standard of living (the
lowest value HDI index). Bulgaria had the second-lowest average stringency index
(46.66), following the Baltic, and the lowest vaccination rate among the EU27
(31.06%). In conclusion, Bulgaria experienced the lowest level of protection and the
highest health impact in terms of mortality among EU27 countries. At the same time,
its economic growth remained stagnant, with a marginal increase of 0.13% in 2020.
Bulgaria also received a surprisingly low level of EC support (2.6% of GDP). It is
noteworthy that Bulgaria has uniquely spent a significant part of its support on wage
subsidies, amounting to 1.5% of GDP.

The CEE region (0.86) occupied a median position in terms of HDI, alongside the
Baltic (0.88) and South (0.89) clusters. In terms of hospital beds (6.42), it was
comparable to the West cluster (6.3). However, it is important to note that the West
had a significantly higher HDI (0.92) than the CEE. Despite a high value of
reproduction rate, the CEE recorded a much lower excess mortality rate than
Bulgaria. CEE represents a moderate approach regarding the stringency index
(49.43) and the vaccination rate of 55.58%. In summary, the CEE countries adopted
a middle-way strategy across multiple dimensions, resulting in a moderate economic
contraction of -3.93%. In terms of EU support, the CEE is in the middle regarding
the EC aid level calculated in GDP proportion (4.1%). Hungary stands out within the
cluster with an exceptionally high rate of 8.7%, mainly due to its reliance on
guarantee schemes.

The Baltic cluster, like the CEE region, occupies a median position in terms of
preparedness, with an HDI of 0.88 and an average of 5.61 hospital beds. Similarly,
their health impact was moderate. Although the Baltic region recorded the lowest
reproduction rate, like Bulgaria, it still experienced higher excess mortality than the
South, West, and North clusters, with significantly higher reproduction rates but less
than half the excess mortality. From a protection perspective, the Baltic had the
lowest stringency index (44.09) among all clusters. This more relaxed approach
contributed to a nearly stagnant economic performance with a minor GDP decline of
-0.19% in 2020. Unlike the CEE region, however, the Baltic countries achieved

higher vaccination coverage (69.81%) while maintaining the lowest stringency

63



index. In summary, the Baltic countries adopted a "middle-way" policy, combining
minimal restrictions with higher vaccination coverage. This approach resulted in
moderate health outcomes and a nearly unchanged economic performance during the
pandemic. Notably, the relative value of EU support utilized by the Baltic countries
was below average, amounting to just 2.6% of GDP.

South displayed moderate preparedness for COVID-19, characterized by a medium
HDI (0.89) and the second-lowest number of hospital beds (3.61). Despite these
limitations, the spread of the virus was most severe in this cluster, with the highest
reproduction rate (2.36). Strict measures were implemented to mitigate the health
impact, , reflected in the highest stringency index (59.4) and the highest vaccination
coverage (~85%) among the clusters. These efforts effectively reduced excess
mortality (2 138), the third-lowest. However, these measures came at a significant
economic cost, as the South experienced the sharpest GDP decline (-7.79%). In
conclusion, the South adopted stringent closures and achieved high vaccination rates,
which successfully moderated excess mortality but resulted in the most substantial
economic contraction among the clusters. South heavily relied on EU-funded state
aid, averaging 7% of GDP — the highest among the clusters —primarily through
guarantee programs. An exception is Malta, which, instead of heavily utilizing
guarantee programs, directed EU funds predominantly as wage subsidies.

West cluster ranks as the second-best in terms of preparedness, with an HDI of 0.92
and a high availability of hospital beds (6.3), regarding the hospital beds similar to
the CEE cluster. The virus spread was significant, slightly lower than in the South
but similar to the CEE countries. Regarding protective measures, this cluster
implemented strict lockdowns, with the second-highest stringency index of 52.97.
Economically, it experienced a contraction of -3.93%, the second most severe.
However, vaccination rates were high, similar to those in the South and North
clusters, reaching approximately 75%. This contributed to relatively low excess
mortality, making it the second lowest. In conclusion, while this cluster comprises
some of the most economically developed countries, its stringent measures during
the period effectively moderated mortality rates, albeit at the cost of a moderate
economic decline. The West cluster utilized EU state aid programs at an above-
average level (5.1%), with France standing out at 9%.

The North cluster exhibits the highest HDI at 0.94 and the lowest average number of

hospital beds (3.13), reflecting two extremes in preparedness indicators. Regarding
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health impact, while the reproduction rate was relatively high at 1.98, excess
mortality was the lowest among the clusters, totaling 830. In terms of protective
measures, the vaccination rate reached 77.68%, and the stringency index, at 47.85,
aligned with medium-stringency EU27 countries such as Bulgaria and the Baltic
states. Economically, the North cluster was unique in achieving GDP growth
between 2019 and 2020, with a modest increase of 1.18%. In summary, the North
cluster implemented relatively less stringent measures while maintaining the lowest
excess mortality rate, suggesting a balanced approach to public health and economic
stability during the pandemic. The modest GDP growth of 1.18% in 2020 is
particularly notable given that year's widespread economic contraction. North
received the lowest volume of EU state aid programs, amounting to only 1.7% of
GDP.

Previous studies have not identified clusters with the same structure, emphasizing the
novelty of our approach. Notably, Bulgaria's extreme values in mortality and protective
measures, along with the unique balance of low mortality and economic resilience
observed in the North cluster, were not captured in earlier research. These differences can
be attributed to variations in data selection, methodology, and the tendency of previous
studies to focus on shorter timeframes or specific aspects of the pandemic. By
encompassing the entire COVID-19 impact period, this study offers a more

comprehensive analysis of national responses and long-term outcomes.
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2.6 Conclusion

In this study we classify EU27 countries based on the preparedness of healthcare,
protective measures, and resulting health and economic impacts during the COVID-19
crisis. As a result, it identified six distinct clusters: West, South, North, Baltic, CEE, and
Bulgaria as quasi-outlier, revealing notable differences among them. Additionally, the
study examined how the EC State Aid program was distributed and used across these

clusters, highlighting significant variations in aid allocation.

Overall, countries with higher Human Development Index (HDI) levels, such as the North
and West clusters, generally achieved higher vaccination rates and implemented moderate
lockdown policies and experienced lower excess mortality rates. In contrast, Bulgaria,
with the lowest HDI and weakest protective measures, exhibited the highest excess
mortality despite a relatively low reproduction rate. The South cluster, which
implemented the most stringent lockdowns and achieved the highest vaccination coverage
with moderated health impacts but suffered the most severe economic contraction. The
Baltic and CEE regions adopted a more balanced approach, with lower restrictions and
vaccination rates, resulting in moderate health and economic consequences. The North
cluster uniquely combined high vaccination coverage with relatively less stringent
measures while maintaining the lowest excess mortality and achieving positive GDP
growth. These findings align with the conclusions of Aristodemou et al. (2021), who
found that stricter confinement measures were typically implemented in countries with

weaker healthcare preparedness, leading to more severe socio-economic consequences.

The study also emphasizes differences in allocating and utilizing EU financial support
among the clusters. The highest support levels were observed in the South (7% of GDP)
and West (5.1%), primarily through guarantee schemes, while the lowest was in the North
(1.7%). In general, Countries facing more severe economic recessions, such as Italy,
Spain, and France, accessed higher levels of state aid, underscoring the EU’s targeted
support framework. Bulgaria represents a notable outlier, as it received one of the lowest
aid levels (2.6%) despite suffering the highest excess mortality. This suggests that EU-
backed aid allocation was primarily driven by economic distress rather than public health

impacts.

This study is useful for policy makers, economists and public health officials who want
to understand regional differences in pandemic preparedness, response and economic
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Impacts across the EU27. It provides valuable information for the EU institutions to refine
future crisis management frameworks, including the equitable distribution of financial
support. In addition, researchers analyzing the intersection of health policy and economic
resilience can also benefit from the study's multidimensional clustering approach.
Financial and social policy planners may also find the findings relevant for designing

targeted interventions in future crises.

Despite the robustness of the clustering approach, the study's limitations include the
aggregation of data over two years, which obscures wave-specific dynamics, and the
exclusion of nationally funded support programs, potentially overlooking additional
financial interventions. Future research could enhance these findings by incorporating
sector-specific impacts and extended policy evaluations. A key area for further study is
the accuracy of reported reproduction rates, as Bulgaria’s low reproduction and excess
mortality rates raise concerns about data reliability or healthcare quality, despite its high
hospital bed capacity. Additionally, the effectiveness of financial aid should be examined
in greater detail, whether certain support measures inadvertently sustained unviable and
highly indebted companies — commonly referred to as zombie firms — or provided support
to businesses that were not negatively affected by the pandemic. Addressing these issues
could provide deeper insights into the long-term economic and policy consequences of
COVID-19 in the EU. The ethically sensitive question of valuing human life arises, as
more detailed country-level calculations could help decision-makers fine-tune measures

in future crises.
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2.7 Appendix to the article

2.7.1 Appendix 1 - Correlation analysis between variables - SPSS

7. Table: Correlation analysis between variables - SPSS

Correlations

Strin-

gency
Index

GDP
change
from
2019 to
2020
Excess
mortality

Repro-
duction
Rate
Range

Vacci-
nated

Hospital _

beds

HDI

*, Correlation is significant at the 0.05 level (2-tailed).
**, Correlation is significant at the 0.01 level (2-tailed).

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-tail)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Pearson
Correlation
Sig. (2-
tailed)

N

Stringency
Index

27
430"

0,025

27
-0,056

0,780

27
0,341

0,082

27
0,263

0,185

27
-0,080

0,691

27
0,029

0,888

27

GDP CH
from
2019 to
2020

-,430"

0,025

27
1

27
-0,041

0,838

27
-0,377

0,053

27
-0,246

0,217

27
0,029

0,887

27
0,275

0,166

27

Excess
mortality

-0,056
0,780

27
-0,041

0,838

27
1

27
-0,197

0,325

27
-,706™

0,000

27
,553™

0,003

27
- 774

0,000
27

Source: own work, conducted with SPSS software

68

Repro-
duction
Rate range

0,341
0,082

27
-0,377

0,053

27
-0,197

0,325

27
1

27
0,290

0,143

27
-0,040

0,842

27
0,080

0,693

27

Vaccinated

0,263
0,185

27
-0,246

0,217

27
-,706™

0,000
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0,290

0,143
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1

27
-,548™

0,003

27
611"

0,001

27
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0,691
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0,887
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,553™

0,003
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0,842

27
-,548™

0,003

27
1

27
- 454"

0,017

27

HDI

0,029
0,888

27
0,275

0,166

27
774"

0,000

27
0,080

0,693

27
6117

0,001

27
- 454"

0,017
27
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2.7.2 Appendix 2 — Descriptive statistics

8. Table: Descriptive statistics

Preparedness Protective measures Health effect Ec. effect
Country/ Hospital Ava. of Vaccination Excess Min. of Max. of Avg. of Ranae of GDP
Region beds / HDI Strin g.index ates mortality/ | reprod. rate | reprod. rate | reprod. rate | rog rate change
t. people g m. people prod. 2019-2020
CEE
Croatia 5.54 0.85 42.16 57.59% 4942 3.29 0.14 1.06 3.15 -9.38%
Czechia 6.63 0.90 50.11 66.47% 4043 2.26 0.63 1.07 1.70 -4.35%
Hungary 7.02 0.85 47.27 64.42% 3756 2.11 0.56 1.10 1.76 -5.94%
Poland 6.62 0.88 51.37 57.38% 4282 251 0.34 1.05 2.17 -1.19%
Romania 6.89 0.83 54.96 41.64% 6103 2.61 0.51 1.05 2.67 -1.65%
Slovakia 5.82 0.86 50.69 46.00% 4689 1.76 0.44 1.07 1.75 -1.08%
Average 6.42 0.86 49.43 55.58% 5394 2.42 0.44 1.07 2.20 -3.93%
Min 5.54 0.83 42.16 41.64% 3756 1.76 0.14 1.05 1.70 -9.38%
Max 7.02 0.90 54.96 66.47% 6103 3.29 0.63 1.10 3.15 -1.08%
St. dev. 0.60 0.02 4.33 9.90% 837 0.52 0.18 0.02 0.60 3.31%
Baltic
Estonia 4.69 0.89 39.12 65.54% 2638 1.63 0.57 1.04 1.06 -1.08%
Latvia 5.57 0.87 46.31 72.74% 4 455 1.81 0.59 1.06 1.22 -1.25%
Lithuania 6.56 0.88 46.84 71.16% 6 890 1.7 0.45 1.04 1.25 1.76%
Average 5.61 0.88 44.09 69.81% 4661 1.71 0.54 1.05 1.18 -0.19%
Min 4.69 0.87 39.12 65.54% 2 638 1.63 0.45 1.04 1.06 -1.25%
Max 6.56 0.89 46.84 72.74% 6 890 1.81 0.59 1.06 1.25 1.76%
St. dev. 0.94 0.01 4.31 3.78% 2134 0.09 0.08 0.01 0.10 1.69%
South
Cyprus 3.40 0.89 59.53 74.88% 1351 1.83 0.59 1.07 1.47 -5.53%
Greece 4.21 0.89 67.68 76.40% 3004 1.78 0.68 1.06 1.57 -9.79%
Italy 3.18 0.89 64.20 86.19% 3145 3.54 0.58 1.09 2.99 -7.55%
Portugal 3.39 0.86 56.37 95.23% 2022 2.69 0.57 1.08 2.28 -6.46%
Spain 2.97 0.90 55.09 86.93% 2104 2.96 0.65 1.15 2.31 -10.24%

69



Preparedness Protective measures Health effect Ec. effect
Country/ Hospital Ava. of Vaccination Excess Min. of Max. of Avg. of Ranae of GDP
Region beds / HDI Strin g'index rates mortality/ | reprod. rate | reprod. rate | reprod. rate | rog rate change
t. people g m. people prod. 2019-2020
Average 3.61 0.89 59.04 84.90% 2138 2.74 0.53 1.08 2.36 -7.79%
Min 2.97 0.86 51.39 74.88% 1203 1.78 0.11 1.01 1.47 -10.24%
Max 4.49 0.90 67.68 95.23% 3145 3.62 0.68 1.15 3.51 -5.53%
St. dev. 0.60 0.01 6.05 7.86% 809 0.80 0.21 0.04 0.79 1.86%
West
Belgium 5.64 0.93 49.13 79.49% 1832 2.43 0.74 111 1.80 -3.93%
France 598 | 0.90 51.81 80.60% 1372 3.09 0.6 111 2.49 -5.22%
Germany 8.00 0.95 56.30 77.81% 1109 3 0.52 1.12 2.48 -1.95%
Slovenia 4.50 0.92 50.93 59.71% 2535 1.88 0.35 1.06 1.53 -3.12%
Average 6.30 0.92 52.97 74.96% 1727 2.66 0.53 1.10 2.15 -3.66%
Min 4.50 0.90 49.13 59.71% 1109 1.88 0.35 1.06 1.53 -5.22%
Max 8.00 0.95 56.68 80.60% 2535 3.09 0.74 1.12 2.49 -1.95%
St. dev. 1.40 0.02 3.36 8.63% 542 0.50 0.15 0.03 0.45 1.21%
North
Finland 3.28 0.94 40.28 81.66% 915 1.92 0.46 1.06 1.85 -0.76%
Ireland 2.96 0.96 55.71 81.76% 853 2.72 0.47 1.07 2.59 4.52%
Lux. 451 | 092 46.50 74.42% 209 237 0.58 110 1.96 3.86%
Netherl. 3.32 0.94 54.99 72.74% 1673 2.8 0.36 1.06 244 -2.03%
Sweden 2.22 0.95 45.71 74.12% 1042 2.29 0.44 1.16 1.85 0.77%
Average 3.13 0.94 47.85 77.68% 830 2.32 0.49 1.08 1.98 1.18%
Min 2.22 0.92 40.28 72.74% 209 1.81 0.36 1.05 1.18 -2.03%
Max 4,51 0.96 55.71 81.76% 1673 2.80 0.63 1.16 2.59 4.52%
St. dev. 0.80 0.01 6.19 4.33% 537 0.40 0.10 0.04 0.50 2.56%

Source: own work, conducted with SPSS software
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3 ASSESSING THE EVOLUTION OF ZOMBIE FIRM
DYNAMICS IN THE EU DURING COVID-19: A NOVEL
IDENTIFICATION METHOD AND COMPARATIVE
ANALYSIS

ABSTRACT

The purpose of this study is to investigate whether the increase in the number of zombie
firms in the manufacturing sector was more pronounced in countries with significant
credit easing measures during the COVID-19 pandemic and examines how the annual
survival rates of firms identified as zombies over a two-year period evolved between 2016
and 2022. To address this question, we classified EU27 countries based on four national-
level pandemic policy indicators. We then identified zombie firms using four methods
and analysed changes in their prevalence with descriptive statistics and a cohort matrix
approach. The analysis draws on firm-level manufacturing data from five countries
(2015-2022) sourced from the ORBIS database. We found that in most supportive
countries, the share of zombie firms rose in 2020 and fell in 2022 after subsidies ended,
while in less supportive countries, it stagnated or declined in 2020. This research
contributes to the existing body of knowledge by offering a new definition and measuring
method of zombie firms and introducing a unique clustering methodology for analysing
policy impacts across multiple nations. The implications of our study are significant,
suggesting that while credit support measures during the pandemic provided necessary
relief for some firms, they also inadvertently fostered economic inefficiencies by

sustaining non-viable firms.

3.1 Introduction

Previous studies suggest an increasing prevalence of zombie firms since the mid-1980s,
primarily focusing on their impacts on productivity, growth, and financial stability. The
past decade has seen heightened concern due to the rising number of zombie firms among
non-financial companies. Since the sovereign debt crisis, fears have grown about failing
firms surviving due to cheap credit and debt forbearance. The COVID-19 lockdowns led
many companies to face operational challenges due to revenue shortfalls. In response,
governments introduced lending support measures such as supported loan programs,
public guarantee schemes (PGS), and loan moratoriums to mitigate economic impacts.

However, concerns arose that these policies might unintentionally support zombie firms,
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hindering the euro area's post-pandemic recovery. As the pandemic recedes, assessing
whether these measures increased the share of zombie firms requires accurate
measurement and robust identification methods. With no single formal definition, studies
have used various criteria to identify zombie firms (Favara et al., 2022). Mingarelli et al.

(2022) found limited overlap between methods, reducing comparability.

This study focuses on five European countries, selected based on their level of support
for lending grants during COVID-19. Using firm-level data from ORBIS, we apply three
established methods and introduce a new approach to address existing methodological
limitations. This is, to our knowledge, the first comprehensive study on zombie firm
prevalence during the COVID-19 crisis, extending the analysis to 2022. Our findings are
important for policymakers in evaluating whether the aid measures effectively targeted

the intended firms or if future adjustments are needed.

The remainder of the study is structured as follows: Section 2 discusses the literature;
Section 3 presents the research question; Section 4 describes the study's database and
methodology; Section 5 presents the results and evaluation; and Section 6 provides the
implication and firection for future research. Section 7 describes the limitations and

section 8 the concliusion.

3.2 Literature review

COVID-19 reached European countries in the spring of 2020, prompting governments to
introduce lockdown measures to contain the spread of the virus. As a result, economic
activity declined at an unprecedented rate (Coibion et al., 2020a). The EU States
implemented relief measures including moratoria on loan repayments, public guarantee
schemes (PGSs), supported loan programs, along with fiscal measures as well (Acharya
et al. 2021; Laeven et al, 2020). By June 2020, about 16% of all SME loans in the EU
were under moratoria (EBA, 2020b). In Spain and France, where fiscal support was
mainly provided through guarantee schemes, approximately 65% and 70% of new
business loans issued between April and July were backed by government guarantees
(Falagiarda, 2020). However, these policy measures may have unintentionally helped also
zombie companies. In the euro area, concerns emerge that increased zombification could
hinder the post-epidemic recovery. Helmersson et al. (2021) observed that zombie firms
often exploited broadly eligible support schemes, aligning with findings by Hoshi et al.
(2023) and Belghitar et al. (2021), while Bighelli et al. (2022) noted that direct grants in
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five European countries were largely well-targeted, with minimal support to zombie
firms. Pelosi et al. (2021) studied how zombie firms in Italy used COVID-19 support
measures, such as grants and debt moratoriums. They found that zombie firms benefited
less than healthy firms, mainly due to eligibility criteria requiring significant revenue
drops from April 2019 to April 2020, which often excluded zombie firms with already

low baseline revenues.

Understanding the mechanisms behind zombie lending leads to a broader issue: how to
identify these firms. Studies have defined zombie firms in different ways. The very first
research on zombie companies dates to the mid-2000s by Peek and Rosengren (2005) and
Caballero et al. (2008) starting with the evidence from Japan in the “lost decade” (1990s
the study of Japanese stagnation). The seminal approach developed by Caballero et al.
(2008) defines zombie firms as companies receiving subsidized credit, where the actual
interest rate paid is lower than the hypothetical risk-free rate. The underlying assumption
is that financially distressed firms receive interest reductions to continue operating,
resulting in lower interest payments compared to healthy firms. A key advantage of the
Caballero et al. (2008) criterion is its simplicity, if data on debt structure and contracted
interest rates are available. Fukuda and Nakamura (2011) critique the Caballero et al.
(2008) approach for two main reasons. First, it may incorrectly classify healthy firms as
zombies, as some healthy companies were found to have interest rates lower than the
hypothetical risk-free rate. Second, it may fail to identify truly distressed firms, which
might receive debt prolongation (quasi-debt relief) rather than subsidized interest rates.
During the Japanese banking crisis, banks engaged in quasi-perpetual lending to obscure
the true extent of non-performing loans. Additionally, the Caballero criterion relies on
detailed loan structure information, which is readily available for listed firms but not for
non-listed ones based solely on balance sheets and profit and loss accounts. To address
these issues, Fukuda and Nakamura (2011) proposed two supplementary criteria: low
profitability and evergreen lending, which address the limitations of Caballero’s

methodology.

Instead of received subsidised loan the interest coverage ratio (ICR) is used as
determination of zombie firms (McGowan et al. 2018; Andrews and Petroulakis, 2019;
Banerjee and Hofmann, 2022; Nurmi et al. 2020; Alvarez et al. 2023; Feng et al. 2022).
One advantage of using ICR is its accessibility for non-listed companies. However, there

are two significant drawbacks. First, zombie firms are usually associated with
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"subsidised" interest payments. In periods of very low interest rates, such as those
observed before 2022, the difference between subsidized and non-subsidized rates
narrows and often approached zero. Consequently, if zombie firms are defined as those
receiving subsidized credit, as suggested by Caballero et al. (2008), many actual zombie
firms might not be identified using ICR alone. Additionally, changes in local accounting
standards can impact ICR values (Carreira et al., 2022). Nurmi et al. (2020) showed that
ICR to classify zombie firms are inaccurate, as two-thirds of the firms identified as
zombies experienced only a temporary drop in their ICR and eventually recovered to a
healthy state. As a result, in practice it can be difficult to identify zombie firms using
solely ICR as criterion (Banerjee and Hofmann, 2018). Macroeconomic factors, such as
low interest rates, inflation, slow growth, influence the persistence of zombie firms during
economic downturns (De Martiis & Peter, 2023b; Banerjee and Hofmann, 2018; Zhu et
al., 2019).

Subsequent studies have broadened the definition of zombie firms beyond subsidized
loans. Researchers identified persistently distressed firms based on various balance sheet
and profitability indicators, including negative profitability (Storz et al., 2017; Chang et
al., 2021), negative net investment (Storz et al., 2017), or excessive leverage is measured
by the ratio total financial debt divided by total liabilities, which is above median value
of the industry (Carreira et al., 2022; Schivardi et al., 2017, 2022), high financial debt
relative to EBITDA (Storz et al., 2017), or negative equity (Bonfim et al., 2023). Recent
research highlights the importance of firm-specific variables, such as shareholders' equity
and taxes, in identifying zombie firms, using machine learning methods like tree-based
models (De Martiis et al., 2023a).

A comparison of the different methodologies is shown in Table 9., where we present the
various zombie identification approaches broken down by categories. Several studies

applied multiple criteria for identifying zombie firms.
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9. Table: Indicators and Definitions for Identifying Zombie Firms: Sources and Criteria

Category

Meaning

Indicator

Source

Receiving
Subsidized Credit

Defined Zombie firms as those
receiving subsidized credit, i.e. firms
whose actual interest rate paid is
lower than the hypothetical market
based

Caballero et al (2008)
Feng et al (2022)

Receiving New
Credit

financially  distressed  company
received new credit from any bank.

Alvarez et al (2023)

Interest Coverage
Ratio

The company's interest payment
obligations are not covered by the
company's Cash flow generating
capacity

McGowan (2018)
Andrews &
Petroulakis (2019)
Banerjee & Hofmann
(2020)

Nurmi et al (2020)
Alvarez et al (2023)
Feng et al (2022)

Financially
distressed company

These measures combine different
indicators that characterize
financially distressed companies.

ROAK risk free interest
rate (i.e EURIBOR)

Negative profitability
(net profit
/EBIT/EBITDA)

Net investment
negative

Excessive leverage
(above median leverage,
Total financial debt
compared to EBITDA)

Tobin’s q model

Negative equity

Schivardi (2017);
Carreira et al (2022);

Storz et al (2017)
Chang et al (2021)

Storz et al (2017)

Schivardi (2017);
Carreira et al (2022);
Storz et al (2017)

Banerjee & Hofmann
(2020)

Bonfim (2023)
Alvarez et al (2023)

Source: Own editing

Despite various approaches in the literature, the distinction between distressed and

zombie firms remains increasingly blurred and debated. Acharya et al. (2022) stress the

importance of distinguishing distressed firms from those receiving subsidized loans,

while Alvarez et al. (2023) critique zombie identification methods for misclassifying

financially troubled firms as zombies due to insufficient sophistication.

Mingarelli et al. (2022) reviewed zombie firm definitions and identification methods,

highlighting their strengths and weaknesses. Analyzing euro area firms from ORBIS with
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multiple methodologies, they found inconsistencies in zombie classifications,
underscoring the challenges of cross-study comparisons.

Our study examines the impact of COVID-19 credit easing measures on the prevalence
of zombie firms in the manufacturing sector, focusing on whether these policies led to a
greater increase in their numbers. It also analyzes changes in the annual survival rates of
zombie firms from 2016 to 2022, comparing pre-pandemic, pandemic, and post-pandemic
periods. Based on Helmersson et al. (2021), Hoshi et al. (2023), and Belghitar et al.
(2021), we hypothesize that countries with extensive credit support measures, especially
those where loan moratoria* were extended for longer periods, saw significant increases

in both the number and survival rates of zombie firms.

3.3 Data

Our data set combines detailed firm level and country level data. Country-level data partly
are gained from the European Commission’s Temporary Framework Programmes (2020-
2022) for addressing economic change caused by the coronavirus epidemic detailing the
types and amounts of various programs (Cannas et al. 2022). Additionally, the European
Systemic Risk Board (ESRB, 2022) has released data on national policy measures

implemented in response to the COVID-19 pandemic.

We used firm-level ORBIS data across countries in the manufacturing sector (NACE
Rev.2 codes 10-33) for the years 2015-2022. We concentrated only on this sector, because
this activity was less hit by the implemented restriction during Covid-19 period compared
to transportation, real estate activities or accommodation and food services, but received
the highest volume of public guarantees in Europe (EUR 33 billion, representing 4% of
all sectoral loans) according to the European Banking Authority (EBA, 2020b). Our
analysis employed unconsolidated financial statements (U1) to prevent data duplication

in line with the approach recommended by McGowan (2018).

We excluded companies without financial leverage and with unavailable leverage data,
focusing on entities financed through banking. Additional data refinement was necessary;
notably, we eliminated firms that were effectively inactive or lacked financial data and
filtered out data points with implausible values (e.g., non-positive financial debt or total

4 “Loan moratoria” refers to policies that temporarily allow firms to defer loan repayments without facing
penalties. These measures can help financially distressed companies maintain liquidity during crises.
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assets). Our data cleaning procedures closely adhere to the guidelines outlined by
Kalemli-Ozcan et al. (2015) in terms of the removal of observations with missing values
for critical variables. Moreover, consistent with the criteria for identifying zombie
companies (outlined in Section 5), firms not reporting for at least two to three consecutive
years were removed from our sample. Following the data cleaning process, the limited
number of Danish companies available up to 2017 led us to exclude Danish firms from
further analysis through 2018. Consequently, our final database consists of a sample of
110,000-130,000 enterprises for the eight years 2015-2022, which represents around
700,000 annual enterprise observations.

Bajgar et al. (2020) examined the coverage and representativeness of ORBIS in OECD
countries, and concluded that ORBIS coverage varies a lot over time and across countries,
disproportionately representing larger, older, and more productive firms while
underrepresenting smaller, younger, and less productive firms. In the countries we
examined, Bajgar et al. (2020) found a 30-70% representativeness in terms of wages and
value added, which are not outlier values and seem adequate compared to other countries,

consistent with the representativeness we observed in the number of companies.

10. Table: Comparison of Original and Final Sample Coverage Across Countries

Country Italy Spain Denmark Sweden Finland
Original sample
77 002 65 862 10 040 13033 8241
from ORBIS
Structural Business
o 137368 106 717 10 200 29 886 14 355
Statistics of Eurostat™
Calculated coverage of
o 56% 62% 98% 44% 57%
original sample
McGowan (2018) 56 574 45 246 4253 7599 4082
Schivardi (2017) 60 014 50 778 6 068 7822 4478
Storz (2017) 53091 45 561 5270 6677 4374
Our method 52 335 44 747 5683 6 755 4177

Calculated coverage of final
| 38-44%  42-48% 42-59% 22-26% 28-31%
samples

Source: Own editing based on ORBIS data
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Table 10 presents the number of calculated coverages of the original sample obtained
from ORBIS database compared to the number of Limited liability companies according
to Structural Business Statistics of Eurostat. The final samples for each country were
filtered using various methodologies, including those outlined by McGowan (2018),
Schivardi (2017), and Storz (2017), as well as our approach. The coverage percentages
reflect the proportion of companies retained after applying the respective filtering
methods, as detailed in the methodology section (5. Method). These results highlight the
varying degrees of coverage achieved, with differences attributed to the specific criteria

used for identifying zombie firms.

3.4 Methodology

Our research investigates the impact of the Covid-19 pandemic on the prevalence of
zombie firms across European countries. Given the literature suggesting a potential rise
in zombie companies due to extensive government support during the pandemic, we
compare the most and least supportive countries. Country selection was based on data
from the European Commission and the European Systemic Risk Board using Cluster
analyses. Our analysis focuses on the manufacturing sector, which, despite being less
affected by pandemic-related restrictions, received substantial public guarantees. Using
firm-level data from the ORBIS database, we apply three established methods to identify
zombie firms and introduce a new EBITDA-based approach based on bank lending
practices. The application of these four methods ensures the robustness of our analysis.
We then evaluate the survival rates of these zombie firms over a two-year period from
2016 to 2022.

To select countries for investigation, we used four country-level factors:

1. The “Covid-19 State aid expenditure for Guarantees in GDP%” factor assesses
the magnitude of economic stabilization efforts via guarantees during the Covid-
19 crisis. Calculated by summing guarantees under the Temporary Framework
section 3.2 and any treaty-based guarantees (Cannas et al. 2022), then dividing by
the aggregate GDP for 2020 and 2021. This percentage ratio reveals the scale of
governmental guaranteed interventions relative to economic size.

2. The “Covid-19 State aid expenditure for Subsidised Loans in GDP%” factor

presents fiscal support through subsidized loans during the pandemic, expressed
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as a percentage of GDP. It is computed by dividing the total loan amount from
Temporary Framework section 3.3 (Cannas et al., 2022) by GDP for 2020-2021.

3. The “Moratorium Months” factor quantifies the deferral period for loan
repayments granted to non-financial corporates, reflecting the temporal extent of
financial relief. This period, denoting governmental support for maintaining
corporate liquidity, is directly obtained from the European Systemic Risk Board
(ESRB, 2022).

4. The “Scope of Eligibility” factor evaluates the coverage of payment moratoria
across sectors, categorized as no implementation (0), sector-specific (1), or
universal (2), based on ESRB data (2022).

We employed a three-step clustering approach. First, Hierarchical Clustering with Ward
analysis and Squared Euclidean Distance was used to determine the number of clusters,
ultimately selecting 7 clusters (Appendix 1 — Figure 15 with detailed statistics). Next, we
excluded the countries forming individual clusters, such as Hungary and France, due to
their policy deviations (e.g., Hungary’s 33-month moratorium vs. France’s 4-month
moratorium), which could skew the analysis. Finally, we reran clustering with K-means,
excluding outliers, and obtained the same results, confirming the robustness of the
hierarchical clustering. ANOVA testing confirmed that all variables were significant

classifiers (p-values < 0.05).

Appenidx 2 presents the average maturity of moratoria and the size of guarantee and loan
programs for 2020-2021, expressed as a percentage of GDP, with significant variation
across clusters. For the firm-level analysis, we focused on two extreme clusters: the "Non-
supportive™ cluster (Denmark, Finland, and Sweden) and the "Highly supportive, with
moratoria and guarantee schemes™ cluster (Spain and Italy), which exhibited longer
moratoria and more extensive government support. We will focus on these selected five

countries in our further analysis.

To identify zombie firms we selected three different methods which investigated
companies using ORBIS database or local business registry data (McGowan et al. 2018;
Schivardi et al. 2017; Storz et al. 2017). These methods have been widely used in studies
and are frequently cited (e.g., Andrews and Petroulakis, 2019; Nurmi et al., 2020).

Our choice of these methods was primarily driven by the availability of ORBIS data and

the identification methods are not requiring bank-firm level data or are not built on market
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data (i.e not restricted to listed companies). Moreover, the literature review and selection
provided by Mingarelli (2022) further validates the relevance of these methods in the

identification of zombie firms, confirming our choice.

The extreme economic conditions caused by COVID-19 revealed both the strengths and
limitations of the selected methods in analysing the rise in zombie firms. By incorporating
bank loan evaluation techniques and comparing the three original methods, we developed
a new approach. This new method addresses the limitations of the previous approaches
while leveraging their strengths, particularly when focusing on the impact of lending
grants. Our new method was developed based on banks' assessment criteria, following
EBA guidelines (2020a) and our expert judgement. Banks are becoming increasingly
cautious about financing companies with deteriorating credit quality, as reflected in their
assessments and ongoing monitoring. Such financial conditions are viewed as red flags
for further financing, reinforcing the need for a method that incorporates these
considerations to more accurately identify firms at risk, particularly when analysing the
effects of lending grants. As a first step, we have identified the following three

characteristics that the methodology should measure:

e Characteristic 1 (Ch1): it cannot operate profitably in the medium or long term,
S0 its business is loss-making.

Precondition: Start-ups are an exception to this the criteria of min. 5-year
operation is included therefore the start-ups are excluded from the criteria.

e Characteristic 2 (Ch2): over-indebtedness that indicates a heavy debt service
burden in the long term, i.e. repayments are uncertain and debt reduction is
probably not feasible (quasi-evergreen lending).

e Characteristic 3 (Ch3): It’s cash flow generating capacity (OCF) or approached
by EBITDA does not cover the interest payable.

In the next step, the three selected methods were evaluated along the characteristics and

compare with each other to identify good practices.

McGowan et al. (2018) applied purely interest coverage ratio to identify Zombie firms

(hereinafter McGowan’s method):

ICR (EBIT / interest expenses) < 1 McGowan (1)
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for three consecutive years and ten years must have passed since its establishment, the
most stringent precondition among the three methods studied. This method evaluates
firms using EBIT to meet Ch1 but does not consider indebtedness, thus Ch2. However, it
effectively measures Ch3, although EBITDA - commonly used in banking - would be a

more appropriate metric than EBIT for assessing operating cash flow.

Schivardi et al. (2017) classification considers a company to be a zombie (hereinafter
Schivardi’s method) if

Return On Assets low risk interest rate in ] )
< _ Schivardi (1)
(ROA=EBITDA/Total Assets) 3y moving avg.
Leverage the median of the ] )
o > Schivardi (2)
(Total financial debt/Total Assets) sector

and for a precondition it set a minimum of 5 years of operation which is a sound
measurement. Schivardi’s method applies the ROA ratio to assess profitability (Chl),
comparing it to the cost of debt capital for the safest borrowers in the sample, which
depends on external benchmarks. For Ch2, it classifies companies as zombies if their
leverage exceeds the sector's median value which inappropriate measure of over-leverage.
Additionally, the method creates challenges in pinpointing the highest-rated debtors
within any sector. Furthermore, the method does not consider Ch3.

In the method of Storz et al. (2017) (hereinafter Storz’s method) a company is zombie,

whenever

Return On Assets

_ < zero. Storz (1)

(ROA= net income /Total Assets)
Net change in investments <  zero. Storz (2)
Financial Debt/EBITDA < 5% Storz (3)

at least two consecutive years. They argue that the combination of conditions (1) and (2)
guarantees classification as zombies is limited to firms that are unprofitable and invest no
more than the depreciated value of their fixed assets, while the third condition ensures the
inclusion of only those firms that are significantly indebted. This method do not set any
precondition for the minimum years of operation so young businesses can get a zombie

rating in their second years of operation.
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Storz’s method address Chl and Ch2 by using a combination of low profitability,
measured by ROA with net income, and high default risk. We recommend incorporating
EBITDA into this ratio, aligning with Schivardi’s method. Additionally, their method
uses a Financial Debt/EBITDA ratio minimum of 20x to indicate over-indebtedness,
which is extremely high and excludes many significantly leveraged companies. However,
it does not account for a company’s ability to make interest payments, failing to meet
Ch3. In our view, while Storz’s method effectively measure Chl, their criteria for Ch2

are over-conservative, and they do not address Ch3.

Our methodology classifies zombie firms based on an approach similar to borrowing
capacity assessment in bank financing with using of EBITDA (quasi OCF generating
approach). Banks annually review all clients using various indicators to assess their
repayment capacities and the likelihood of repayment. EBITDA is the preferred
profitability indicator. It is widely used as a performance measure in business reports,
creditworthiness assessments, and credit risk monitoring (EBA, 2020a), as well as in debt
covenants within loan agreements (Chava and Roberts, 2008). EBITDA serves both as a
quick tool to evaluate a company’s ability to cover interest and repay debts and as an
indicator of a company's cash-generating capacity. Financial analysis textbooks
sometimes describe the debt-to-EBITDA ratio as a solvency ratio, indicating a firm's

capacity to meet future debt obligations (Bouwens et al., 2019).

In line with Schivardi’s method, we set a precondition for the minimum 5 years of
operation to exclude startups from the zombie firms. Following McGowan method, our
first criterion is the interest coverage ratio, but we use EBITDA instead of EBIT,
addressing Chl and Ch3. Our leverage measurement aligns with Storz (3) criteria but
with an adjustment: we set the leverage threshold at 25%, in accordance with the ECB’s
guidance for leveraged transactions that a borrower's leverage after funding exceeds 4.0
times the ratio of total debt to EBITDA (ECB, 2017), which covers adequately Ch2.
Unlike Storz’s method and Schivardi’s method, our criteria do not include ROA or any
other return indicator. However, it is part of the calculation of the interest coverage ratio
following McGowan et al. (2018), a component absent in the methodologies of both

Storz’s method and Schivardi’s method.
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In the new method the following criteria are used to identify zombies:

ICR (EBITDA/interest expenses) < 1 new method (1)

EBITDA/Financial Debt < 25% new method (2)

First, we use the four methods to examine the change in the proportion of the zombie
firms. Then apply our method but the criterion should stand only for one year. Finally,
similarly to Carreira et al. (2022), we use a cohort matrix to analyse the survival rate of
zombie firms over a two-year period from 2016 to 2022. Cohort matrix reports track the
long-term survival of firms identified as zombies each year. The proportion of surviving
zombie companies is calculated as a proportion of the total number of zombie companies

in the year in which they were originally declared zombie.

3.5 Results and discussion

Examining the median net sales, profitability (ROA via EBITDA%), leverage, and
interest coverage ratio of manufacturing firms (Table 11, we see that median turnover did
not significantly decline in 2020. Profitability dropped in 2020 but showed notable
recovery by 2021. This change reflects broader economic trends. In 2020, GDP declined
sharply across the EU27, with Spain and Italy experiencing drops of -10.9% and -8.9%,
respectively, while industrial production fell by -9.5% in Spain and -11.4% in Italy.
Northern countries, like Denmark (-1.8% GDP, -5.5% industrial production) and Sweden
(-2.0% GDP, -4.6% industrial production), showed greater resilience (Eurostat, 2024a,
2024b). By 2021, recovery was strong, with GDP growth reaching 6.7% in Spain and
8.9% in Italy, and industrial production rising by 7.5% and 12.2%, respectively.

To validate the accuracy of our methodology in distinguishing between zombie and non-
zombie firms, we applied it to 2019 data. Table 12. presents descriptive statistics for our
sample, highlighting differences in size, profitability, and financing needs between
zombie and non-zombie firms according to our method. Zombie firms exhibit financial
weaknesses in several areas such as net revenue, profitability, and indebtedness. Notably,
more than half of the zombie firms have a negative ROA and EBITDA margin
(EBITDA/net revenue), consequently characterized by negative interest coverage ratios.
The undercapitalization is also a typical characteristic of zombie firms, as it is indicated

by the striking differences in median solvency values (equity divided by total liabilities)

83



of zombies and non-zombie firms. The nominal indebtedness of zombie firms is not
significantly different from that of non-zombie firms across countries, indicating that
excessive debt is not the primary factor behind their classification. Instead, the zombie
label is better explained by their inadequate cash flow generation. Additionally, zombie
firms experienced a sharper decline in annual turnover compared to healthy firms, as well
as a reduction in tangible asset values between 2018 and 2019, limiting their ability to

offer collateral for bank loans and further hindering their financial stability.
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11. Table: Median Financial Metrics for Selected European Countries (2017-2022).

LN Net sales® ROA (EBITDA %)8 Leverage’ ICR®
Country/

Year 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022
Denmark® - - - - - - - - 124 12,2 134 133 - - 0,30 0,25 0,25 0,27 - - 94 10,6 134 11,2
Spain 6,4 6,4 6,5 6,4 6,5 6,7 7,2 7,3 7,2 5,6 6,9 76 022 0722 0,22 027 024 022 94 101 10,7 82 115 129
Finland 64 64 64 63 64 66 138 140 138 143 142 141 031 030 0,29 029 027 025 85 85 85 91 10,0 100
Italy 7,3 7,3 7,3 7,2 7,5 7,7 7,7 7,8 7,6 6,5 8,0 84 019 019 0,18 0,20 0,29 0,18 10,7 113 11,3 114 155 144
Sweden 6,5 6,5 6,5 6,5 6,6 6,6 120 11,7 114 122 130 130 0,21 0,21 0,21 0,20 0,08 0,17 114 11,7 114 128 16,3 150

Source: Own editing based on ORBIS data.

5 LN Net sales: Natural logarithm of net sales in thd EUR

5 EBITDA/ Total assets

7 Total financial debt / Total Assets

8 EBITDA/Interest paid

9 Due to the highly limited availability of net sales data for Danish companies, in contrast to other financial indicators, these figures were not included in the analysis.
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12. Table: Characteristics of Zombie firms in 2019

Country Zombie? Ln Fixed
LN LN Solvency EBITDA ROA ROA ICR Leverage Assets Sales
(TA)®  (Net sales) 1 (Dlezbt) EBITDA margin®®* EBITY EBITDAP Age EBITDAS 17 growth growth
rate
Spain Non 6,7064 6,8232 0,4020 4,253 59,6 0,0687 0,04 0,0772 24,0 10,56 0,225 -0,0209 0,0308
Zombie  6,4247 5,8098 0,1927 4,954 -32,2 -0,0976  -0,09 -0,0581 26,0 -9,02 0,274 -0,0164 -0,0436
Italy Non 7,6297 7,6213 0,2537 5,817 152,8 0,0767 0,04 0,0774 24,0 10,41 0,196 -0,0174 0,0070
Zombie 75738 6,9200 0,0773 5,802 -106,1  -0,1150 -0,10 -0,0620 29,0 -8,02 0,212 -0,0622 -0,1016
Sweden Non 6,3384 6,7575 0,3651 4,685 56,48 0,0756 0,07 0,1182 23,0 9,95 0,212 -0,0729 0,0113
Zombie  6,0303 6,3858 0,1459 4,567 -39,11  -0,0728 -0,16 -0,1136 23,0 -6,51 0,276 -0,1121 -0,0766
Finland Non 6,4135 6,8101 0,3215 4,990 80,0 0,0895 0,08 0,1449 20,0 9,00 0,288 -0,0435 0,0365
Zombie  6,3526 6,2246 -0,0137 5,318 -48,0 -0,1077 0,17 -0,0984 21,0 -3,83 0,408 -0,0718 -0,0567
Denmark Non 6,8497 n/a 0,3676 5,511 121,3 n/a 0,08 0,1334 18,0 9,7500 0,3012 -0,0408 n/a
Zombie  6,4171 n/a 0,1007 5920  -66,08 n/a -0,14 -0,0988 19,5 -3,9900 0,5279 -0,1048 n/a

Source: Own editing based on ORBIS data.

10 Natural logarithm of Total Assets

1 Equity/Total Assets

12 Natural logarithm of Total financial debt
13 EBITDA/ Net sales

14 EBIT/ Total Assets

15 EBITDA/ Total Assets

16 EBITDA/ Interest expenses

7 Total financial debt/ Total liabilities
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3.5.1 Rise of zombie firms during COVID-19
Table 13 provides an overview of the prevalence of zombie firms based on alternative

measurement methods at both yearly and country levels. The proportion of zombie firms,
typically ranges from 4-7% per year, there are no remarkable differences between the
results of different measurements across countries. The Storz’s method tends to
underestimate the proportions compared to the McGowan’s and Schivardi’s method,
which align more closely with ours. However, our analysis indicates that two countries
experienced an increase in zombie firms during the COVID-19 affected years (2020 and
2021). Specifically, the share of zombie businesses in Italy rose from 3.54% in 2019 to
4.2% in 2021. In Spain, an even more significant change was observed, with the share of
zombie firms increasing from 4.6% in 2019 to 7.2% in 2021. A key difference between
the methodologies is the length of time a company must meet criteria to be classified as
a zombie. Storz’s method and our approach label a company as a zombie if it meets the
criteria for two consecutive years. McGowan’s method requires three consecutive years,
while Schivardi’s method flags companies annually. This longer-term analysis smooths
the data, as a company must be classified as a zombie not only in the current year but also
in previous years (or even earlier, in McGowan’s case). Consequently, the ratio of zombie

firms varies significantly between countries.

13. Table: Comparing the rate of zombie firms with different measuring methods.

Schivardi’s method (1Y)

Country 2016 2017 2018 2019 2020 2021 2022
Italy 420%  3,85%*** 3,67%* 5,39%*** 5,04%***  4,84%*
Spain 5,04% 4,82%* 4,63%* 6,37%*** 7,06%*** 7,64%***
Denmark 544%  7,47%***  7,45% 8,58%***
Sweden 7,54% 7,81% 7,59% 8,15% 8,27% 9,22%**
Finland 8,42% 7,49%* 7,30% 7,29% 7,50% 8,02%
McGowan’s method (3Y)

Country 2016 2017 2018 2019 2020 2021 2022
Italy 553%  4,62%*** 4,34%** 4,45% 4,19%** 4,15%
Spain 6,56%  5,62%*** 5,12%*** 554%*** 577%* 5,95%
Denmark 7,10% 7,19% 6,84% 7,06%
Sweden 7,11% 7,04% 6,59% 7,05% 6,28%** 6,44%
Finland 7,09% 6,57% 5,98% 5,68% 5,06% 5,25%
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Storz’s method (2Y)

Country 2016 2017 2018 2019 2020 2021 2022
Italy 3,29% 2,95%*** 256%***  257% 2,55%  2,26%*** 1,67%***
Spain 3,39% 2,83%*** 2,60%**  2,52%  2,99%*** 3,74%*** 2,69%***
Denmark 3,95%  5,13%***  5,00% 5,06%

Sweden 3,83% 4,52%** 4,68% 4,85% 4,32%* 3,80%* 3,90%
Finland 5,04% 4,15%** 4,31% 3,64%* 3,73% 3,82% 3,87%
Our method (2Y)

Country 2016 2017 2018 2019 2020 2021 2022
Italy 4,25% 3,50%*** 3,17%*** 3,54%*** 4,11%*** 4,20%  2,88%***
Spain 5,76% 5,03%*** 4,60%***  4,55%  537%*** 7,17%*** 5,15%***
Denmark 7,28% 7,00% 7,20% 6,76% 7,39%*

Sweden 6,81%  7,41%* 6,94% 7,77%**  7,20% 7,28% 7,16%
Finland 7,73%  6,69%** 6,22% 6,20% 6,22% 5,84% 6,72%*

Source: Own editing based on ORBIS data.

Z-test was provided for the testing of the means (share) of two Zombie populations poportion is
equal to the previous year’s Zombie share

* The change compared to previous year is significant at p < 0.1

**The change compared to previous year is significant at p < 0.05

***The change compared to previous year is significant at p < 0.01

Figure 13. illustrates the fluctuations in the rate of zombie firms over time and the average
change of supporting countries (Spain, Italy) and non-supporting countries (Sweden,
Finland, Denmark) as well. Across all four methodologies, we observed a similar trend:
the zombie firm ratio increased in the supporting cluster in 2020. This increase was at
least as high as the growth rate in non-supporting countries using Storz's method, and in
most cases, it significantly exceeded the growth rate in non-supporting clusters
(McGowan’s, Schivardi’s, and our method). Specifically, Spain showed a notable rise in
zombie firms across all methods, while Italy’s increase was particularly pronounced in
Schivardi’s and our method. McGowan’s method, requiring zombie criteria to be met
consistently from 2018 to 2020, showed a more moderate increase. Similarly, in 2021,
zombie firm ratios increased primarily in supporting countries, except in Schivardi’s
method, which also noted a rise in non-supporting countries. Schivardi's results were
outliers, as other methods generally showed a declining or stagnating trend by 2021,
except in Spain where the zombie rate rose across all methods. In Italy, the rate either
decreased or showed minimal growth, except according to Storz’s method, which

registered a decrease. By 2022, the proportion of zombie firms showed a smaller change
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for non- supporting countries which can be explained by the phased out of the subsidies.
Significant differences across different methodologies highlights the practical problem of

the lack of a uniform Zombie identification method.

According to McGowan’s method, the variation in zombie rate changes is within a
smaller range, which is a consequence of the consecutive three-years examination period.
The increase in the zombie rate for 2022 is remarkable in the results calculated in
Schivardi’s method’s which could be attributed to the energy crisis, leading to an increase
in interbank interest rates considered in criterion Schivardi (1), thus influencing the
results by an external factor beyond the control of the businesses. Overall, in crisis
environments like COVID-19, methods using shorter intervals more accurately capture
effects than those using longer intervals due to smoothing effect. Schivardi's method,
which considers external factors such as changes in interbank interest rates, gives a
different result. However, it better aligns with the established three criteria than the other

three methodologies.

Our method presents a similar picture regarding the evolution of the zombie rate as the
other three methods, meaning that our approach does not yield significantly different
results from the previously employed methods. However, examining the data with
different methodologies leads to different conclusions similar to the study by Mingarelli
et al. (2022).
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13. Figure: Change of the proportion of zombie firms measuring with four different

methods
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Source: Own editing based on ORBIS data.

In the following step, we examined whether there are any difference between countries

investigating the change of the zombie firms’ rate by using our method with an interval
ly.

The positive effect between the increase in the share of zombie firms and the state aid
related to credit instruments is more pronounced when zombie firms are identified using
the new methodology and the criterion in one year period, i.e. the ICR and
EBITDA/Financial Debt criteria are met in only one year (see Figure 14). In the case of
the COVID-19 one-year zombie measure, our assumption seems to be confirmed, i.e.
only in 2020 we observe a significant increase in the Italian and Spanish data, i.e. Spain
from 11% in 2019 to 20%, Italy from 8.5% to 15%, but in 2021 the 1-year zombie rate
approaches again the 2019 level.
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14. Figure: The change of zombie firms measuring with one-year period new
measurement.
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Source: Own editing based on ORBIS data.

3.5.2 Cohort matrix analysis - survival paths of zombie firms

Finally, in accordance with Carreira et al. (2022), we investigate the survival rate of the
zombie firms identified by our methodology for the period 2016-2022 using a cohort
matrix. According to Carreira et al. (2022), a zombie company's path can follow three
directions. 1) It may continue as a zombie if its bank maintains or extends loans despite
financial difficulties or agrees on a restructuring plan. 2) It may recover by resolving
financial issues, improving efficiency, or benefiting from positive external conditions. 3)
It may fail if it cannot meet debt obligations, leading to liquidation by the bank or a request

for liquidation by the owners.

We examined the survival rate of zombie companies, i.e. whether firms identified as
zombies in year t=0 remain so in subsequent years (t=1, 2...). We have illustrated this in

a cohort matrix for each country, as shown in Table 14.

Generally, each year 40-50% of Zombie companies survive the following year, so for
example in Italy, of all the companies that were labelled as Zombie in 2016, 44% of them
remained Zombie in 2017, 22% in 2018, 13% in 2019, 8% in 2020, 5% in 2021 and only
3% in 2022, respectively.
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There is a slight increase in survival rates for 2020 in countries that supported

accommodative credit conditions, i.e. in Italy the first-year survival rate before covid was
44-49%, compared to 50% in 2020. In Spain, the pre-covid survival rate of 50-51%

increased to 55% in 2020. In contrast, no increase can be detected in the not-supporting

countries (Denmark, Finland), moreover in Sweden this ratio rather decreased (from 47-

49% to 45% in previous years).

Despite small increases in Spain and Italy, the data does not indicate a mass survival of

zombie companies following the lending support measures. These findings align with

Helmersson et al. (2021), which suggests that zombie firms in the euro area may have

benefited only temporarily from loan schemes and lenient credit conditions.

14. Table: The survival of zombi firms measuring with two-year

period new

measurement.

Spain 2016 2017 2018 2019 2020 2021 2022
2016 100% 51% 28% 17% 11% 8% 5%
2017 100% 50% 29% 18% 12% 7%
2018 100% 51% 30% 18% 10%
2019 100% 55% 30% 15%
2020 100% 48% 22%
2021 100% 36%
2022 100%
Italy 2016 2017 2018 2019 2020 2021 2022
2016 100% 44% 22% 13% 8% 5% 3%
2017 100% 47% 26% 15% 9% 6%
2018 100% 49% 27% 15% 9%
2019 100% 50% 24% 13%
2020 100% 40% 19%
2021 100% 40%
2022 100%
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Denmark 2016 2017 2018 2019 2020 2021 2022
2016 n/a n/a n/a n/a n/a n/a n/a
2017 n/a n/a n/a n/a n/a n/a
2018 100% 52% 31% 21% 13%
2019 100% 55% 32% 21%
2020 100% 50% 32%
2021 100% 56%
2022 100%

Sweden 2016 2017 2018 2019 2020 2021 2022
2016 100% 49% 25% 15% 8% 4% 3%
2017 100% 47% 24% 13% 8% 5%
2018 100% 47% 23% 14% 8%
2019 100% 45% 23% 13%
2020 100% 43% 22%
2021 100% 44%
2022 100%

Finland 2016 2017 2018 2019 2020 2021 2022
2016 100% 42% 21% 15% 10% 5% 3%
2017 100% 45% 28% 17% 9% 7%
2018 100% 51% 28% 14% 10%
2019 100% 49% 21% 15%
2020 100% 43% 27%
2021 100% 49%
2022 100%

Source: Own editing based on ORBIS data.
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3.6 Implication and direction for future research

These findings offer valuable evidence for policymakers in designing future crisis
response strategies, ensuring financial support is directed toward viable firms and

avoiding prolonged assistance to those unlikely to recover.

For researchers, the clusters presented in this study allow for more nuanced comparisons
between groups of countries along state measures, and the novel methodology presented

opens the way for further research in this area.

3.7 Limitation

One of the main limitations of the research is that it relies on annual data for unlisted
companies, which limits the ability to capture inter-annual fluctuations. Future research
could explore additional firm-specific characteristics, such as working capital
management and cash burn rates, and assess how these factors vary across countries with

differing policy responses.

3.8 Conclusion

The Covid-19 crisis severely impacted the financial health of firms, prompting
government and central bank interventions that raised concerns about increased
zombification, potentially hindering post-pandemic recovery. To address these concerns,
our research examines the impact of the Covid-19 pandemic on the share of zombie firms
in selected European countries, focusing on the most and least supportive nations using
three established methods and a new EBITDA-based approach, with a specific focus on
the manufacturing sector. An important outcome of our research is that we have used
cluster analysis to classify the EU-27 countries into different clusters based on their
approaches to lending support. On this basis, we identified six clusters and two outlier
countries, investigating in this study the most and least supportive countries. Another
meaningful output is that we have introduced a new EBITDA-based zombie identification

method, in line with the assessment of companies' borrowing capacity in bank financing.

The main result of our research is that we have examined how the share of zombie firms
changed from year to year using four different zombie identification methods. Across all
four methods, we find that the share of zombie firms in support cluster countries increased
more than in non-support cluster countries by 2020. Next, we analysed changes in zombie
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firm rates over a one-year period using our methodology and found that countries in the
supporting cluster, experienced a sharp rise in 2020. However, by 2021, the share of
zombie firms returned close to 2019 levels, with only a modest increase in countries of
the most supportive cluster. Finally, using our methodology and a cohort matrix approach
based on Carreira et al. (2022), we analysed survival rates of zombie firms from 2016 to
2022. We found a slight increase in supportive countries, while non-supportive countries
showed stagnation or decline. These results align with Helmersson et al. (2021),
indicating that the measures introduced have not significantly increased the number of

zombie firms.

Two possible explanations exist: first, companies' ability to generate profits and service
debt declined only in 2020, with the manufacturing sector consolidating in 2021; second,
following Pelosi (2021), eligibility criteria for support schemes may have filtered out

zombie firms, though the latter should be confirmed with company-level data.
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3.9 Appendix to the article

3.9.1 Appendix 1. - Dendrogram from the Hierarchical Cluster Analysis
15. Figure: Dendrogram from the Hierarchical Cluster Analysis

Dendrogram using Ward Linkage
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To define smaller country groups, we examined distances around the 3-5 range on the
dendrogram, with a notable increase in coefficients supporting this range. A Silhouette
analysis determined whether to use 6 or 7 clusters, with the 7-cluster solution selected
due to its higher average Silhouette value (0.541 vs. 0.507). In the 7-cluster solution,
France forms a distinct cluster with a Silhouette value of 1.000, highlighting its unique
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aracteristics. The clustering's robustness was confirmed by applying the Average
nkage method, which yielded identical results to the Ward method at the 3-5 distance

range.

3.9.2 Appendix 2 - Main characteristics of the clusters

Examining the characteristics of the five cluster, we give the following names for each

cluster:

1. “Moratorium only”: Austria, Cyprus, Czechia, Greece, Ireland, Luxembourg,
Latvia, Poland, Slovakia

2. “Long available moratorium combined with state guarantees”: Belgium, Bulgaria,
Croatia, Malta, Netherland, Portugal, Romania, Slovenia

3. “Limited moratoria and other minor measures”: Germany, Estonia, Lithuania

4. “Not supportive”: Denmark, Finland, Sweden

5. “Highly supportive with adopted moratoria and guarantee programs”: Spain, Italy

Excluded: France, Hungary

15. Table: Main characteristics of the clusters

Clusters Country Average maturity Sﬁg;gg}gﬁ Loan programs
of moratoria GDP 2020-21% in GDP 2020-21
(months) % (average)
(average)
1 Austria, Cyprus,
Czechia, Greece, 0 0
Ireland, Luxembourg, 74 0,5% 0,1%
Latvia, Poland, Slovakia
2 Belgium, Bulgaria,
Croatia, Malta, 0 0
Netherland, Portugal, 17,8 1,5% 0,0%
Romania, Slovenia
3 Germany, Estonia,
Lithuania 4,7 0,9% 1,2%
4 Denmark, Finland,
Sweden 0,0 0,5% 0,0%
5 Spain, Italy 18,5 8,8% 0,0%
Excluded Erance 4 6,8% 0,0%
Excluded  Hungary 33,0 4,7% 1,3%

Source: Own work
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4 FINANCIAL ADAPTATION OF SECTORS IN THE
HUNGARIAN ECONOMY DURING THE CORONAVIRUS
PANDEMIC

ABSTRACT

The coronavirus pandemic and the measures taken to mitigate its effects have had a
significant impact on the Hungarian economy, with varying degrees of impact in different
industries. The aim of the study is to analyse the financial performance of the industries
affected by the pandemic and to identify undertakings in difficulty and so-called zombie
companies in the Hungarian economy. The research draws on financial data from more
than 68,000 Hungarian small, medium and large enterprises for the period 2019-2022,
with a particular focus on EBIT and revenue indicators. A new feature of the paper is an
in-depth analysis of the sectoral changes caused by the pandemic and the structural
weaknesses of the economy during the crisis. The results show that five of the 74
industries surveyed were particularly vulnerable, while the use of credit support was more
widespread than the direct impact of the crisis would have justified. The study contributes
to a better understanding of the resilience and weaknesses of the Hungarian economy to
crises, helping to take targeted economic policy decisions.

4.1 Introduction

One of the most significant global events of recent years was the outbreak of the
coronavirus epidemic in early 2020, which hit society and the economy unexpectedly and
unprepared as an exogenous shock. The pandemic not only put healthcare systems in
crisis but also caused demand and supply shocks across all areas of economic activity,
leading to economic downturns in many countries and increasing uncertainty on a global
scale. The examination of this topic is strongly justified by the fact that the consequences
of the pandemic were not only short-term but also proved to have long-term effects,
permanently changing the behavior of economic actors and the economic environment at
both global and national levels. The relevance of the topic lies in the fact that, although
the coronavirus pandemic has ended, its return cannot be ruled out, nor can the emergence
of other similar pandemics as health-related supply and demand shocks. Therefore, the
conclusions of this research can also be used to study potential future health shocks of a

similar nature.
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The aim of this study is to analyse the consequences and effects of the supply and demand
shocks triggered by the coronavirus epidemic. This study seeks to answer the research
question of how the coronavirus pandemic influenced the financial performance of small
and medium-sized enterprises (SMESs) in Hungary at the sectoral level, and closely related
to this, what differences emerged between the various sectors. In this study, a sector in
crisis is defined as one characterised by a significant decline in revenues and a fall in
profitability. In terms of its genre, the study is an impact analysis, analysing the effects
and consequences of an external health shock on Hungarian firms in a descriptive
statistical manner, although it does not set out to explore causal mechanisms. Its time
horizon covers the years 2019 to 2022.

Research findings from recent years have provided valuable information on the effects of
the crisis triggered by the coronavirus pandemic on the corporate sector. However, the
domestic literature on the subject has not analysed these effects in detail, with financial

indicators and sectoral breakdowns. This gap can therefore be considered a research gap.

The approach of the article is unique because it analyzes in detail, by second-level
TEAOR codes, company data for each sector during the coronavirus epidemic. It also
uses a novel cluster analysis that separates distressed and stable sectors on the basis of
earnings before interest and taxes (EBIT), revenue decline and the share of undertakings
in difficulty, thus allowing for a sectoral comparison to gain a deeper understanding of
the changes during the epidemic. The undertakings in difficulty is a competition law
concept that determines ineligibility for EU and domestic state aid on the basis of changes
in equity. This study is the first to examine the share of zombie firms at the sectoral level.
The National Bank of Hungary (Magyar Nemzeti Bank, hereafter "MNB’) defines a
zombie firm as "a firm that is unable to repay its debts and/or is unable to operate
profitably over a long period of time, but nevertheless does not go out of business."
(MNB, 2019:23). This definition ignores the solvency criterion and focuses only on
profitability. It considers as zombie firms "those that are at least 10 years old and have
not realised revenue for at least three years (a narrower definition)”. It even includes
companies whose equity has been less than or equal to zero for three years (broader
definition)" (MNB, 2019:23). A zombie firm is therefore an uncompetitive firm whose
profits are only sufficient to repay interest on its debt, thus avoiding bankruptcy, but not
to repay debt. The definition is discussed in the literature review in an international

context.
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Based on the research findings, the study makes recommendations for future crisis
management strategies, highlighting the need for better targeting of public support in
times of crisis. Indeed, the analysis shows that some sectors have benefited from
significant lending support despite the fact that they have not experienced a significant

drop in turnover or profitability.

The structure of the study is as follows. The first part focuses on the literature background
on the topic, which includes a description of the macroeconomic environment, the zombie
economy and the understanding of the undertakings in difficulty situation. The second
part presents the data and methodology. The third part presents the research results in
descriptive statistical tests and cluster analysis. The fourth part is the summary and

conclusions section. The paper concludes with a list of references.

4.2 Literature background
The macroeconomic environment

The emergence of the coronavirus epidemic has challenged socio-economic systems
worldwide on an unexpected scale and complexity. The rapid spread of the epidemic and
its severe consequences have created considerable uncertainty, not only in health systems,

but in all aspects of economic and social life (Donthu & Gustafsson, 2020).

The macroeconomic effects of the crisis caused by the pandemic include major
disruptions to global supply chains, which resulted in delays in many industries. The
breakdown of supply chains worldwide led to shortages of raw materials and parts,
slowing down production processes (Guan et al., 2020). The closures resulted in a drastic
reduction in international trade volumes (Baldwin & Tomiura, 2020). Unemployment
also increased significantly, particularly in the service sector (Coibion et al., 2020b). With
the near-complete suspension of international travel, revenues in the tourism and
hospitality industries dropped dramatically (Gdssling et al., 2020). At the same time, the
crisis has accelerated the digital transformation, as companies have been forced to adopt
new technology-based solutions to maintain their operations (Verhoef et al., 2021;
Halmai, 2022). The economic downturn has also had a significant impact on government
budgets, which have been hit by increased spending on health and economic stimulus
(IMF, 2020).
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These challenges highlight the critical role of corporate adaptability, or resilience. In
recent years, the crisis management and resilience of companies have become central
themes in numerous studies (Krishnan et al., 2022; Castro et al., 2020). According to
research by Nguyen et al. (2023), specific factors such as cash reserves, the use of
knowledge-based assets, selling in international markets, and access to foreign capital

markets play a key role in firms' ability to survive such external shocks.

The COVID-19 pandemic had a significant impact on both the Hungarian economy and
society. From a macroeconomic perspective, this is reflected in Hungary's GDP, which
declined by 0.9% in 2020 due to the pandemic, following a 4.6% growth in 2019.
Subsequently, the economy rebounded with a 7.1% increase in 2021 and expanded by
4.6% in 2022. Domestic publications have examined the impact of the epidemic on firms
from a variety of approaches and with different methodologies. Szeiner et al. (2023) relied
on a questionnaire survey to analyse the economic impact of the coronavirus epidemic
and the recovery process. Juhasz & Szabd (2021) carried out an enterprise risk analysis
based on the experience of the first wave of the epidemic. Kiss-Dobronyi et al. (2024)
compared the management practices used with the change in sales between 2019 and
2020, El-Meouch et al. (2024) investigated vulnerability based on financial data and
credit information for 2019-2020, and Pogacsas & Szepesi (2023) grouped the effects of

the crisis on SMEs in Hungary through in-depth interviews.

The first round of more detailed analyses on the involvement of industries was published
by the Hungarian Central Statistical Office (K6zponti Statisztikai Hivatal, hereafter
"KSH”) and the MNB (2020a, 2020b, 2021a). According to KSH (2021), the Hungarian
economy experienced a significant downturn in 2020. In tourism, the number of overnight
stays fell by 58%, the production volume of the construction sector shrank by 9.1%,
industrial production by 6.1%, while the volume of goods shrank by 11%. In contrast, the

volume of services in the information and communication sector increased by 6.1 percent.

In May 2020, the MNB classified the four-digit TEAOR codes into three vulnerability
categories based on a peer review in the early days of the coronavirus crisis (MNB,
2020b). Of the 615 sectors, 104 were classified as vulnerable: 64 directly and 40
indirectly. Sectors highlighted included real estate and tourism and hotels, where all
TEAOR codes were classified as vulnerable, construction (68 percent of TEAOR codes),
transport and storage (52 percent), arts, entertainment and recreation (47 percent), and
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trade and repair of motor vehicles (23 percent). In June 2021, the MNB reassessed this
categorisation based on the 2020 facts (moratorium participation, value added, change in
number of employees). Sectors such as tourism, mining, transportation and storage, real
estate activities, social care, as well as arts and recreation, remained highlighted (MNB,
2021a).

El-Meouch et al. (2024) examined the vulnerability of firms by industry, area and firm
size. They found that the construction®® (F), accommodation and food service activities
(), administrative and support service activities (N), education (P), and arts,
entertainment and recreation (R) were the most affected sectors.

To mitigate the uncertainty caused by the crisis and maintain lending, several measures
were introduced, including a payment moratorium in March 2020 and the NHP Hajra
(Growth Loan Program) with a total budget of HUF 3,000 billion. The moratorium
provided temporary relief to companies, while the NHP Hajra enabled longer-term
financing without sectoral restrictions. According to data from the MNB (2021a, 2021b),
Table 16 summarizes the distribution of the NHP Hajra loan portfolio contracted by June
30, 2021, and the proportion of companies utilizing the moratorium by sector. According
to the table, sectors less affected by the pandemic (manufacturing, agriculture, technical

activities) also took advantage of these opportunities.

18 According to the TEAOR, the capital letters next to the names represent the national economic sector
(referred to as 'sections'/’nemzetgazdasagi 4g” by the KSH), the two-digit number denotes the sector
(‘divisions'/’agazat’), and the three-digit number indicates the sub-sector ('groups'/’alagazat’).
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16. Table: Contracted volume of the NHP Hajra loan program until 30 June 2021 and
the share of loans remaining in moratorium by sector between June and December
2020

Sections Payment Drawdown of NHP Loans until 30 June 2021
moratorium (billion HUF)
Participation Investment | Revolv. | Repayment | Total Share
rate % credit credit of a loan %
2020 2020
JUN. DEC.
Construction 34 19 72 207 7 285 10
Wholesale and retail
34 19 113 558 27 698 25
trade
Financial and insurance
37 9 55 4 13 72 3
act.
Electricity, gas, steam and
) o 39 11 74 1 25 100 4
air conditioning supply
Agriculture, forestry and
o 46 26 130 121 31 282 10
fishing
Manufacturing 46 29 114 234 22 370 13
Transportation and
56 34 41 56 13 110 4
storage
Professional, scientific
. . 59 30 67 60 10 137 5
and technical activities
Real estate activities 62 42 238 104 82 424 15
Tourism 87 70 44 50 31 125 5
Administrative activities. n/a n/a 20 47 3 69 2
Other n/a n/a 17 32 6 55 2
Information, comm. n/a n/a 11 35 2 48 2

Source: own editing, share of companies remaining in payment moratorium MNB
(2021a) Contracted volume of NHP loans based on MNB (2021b) data

Fiscal policy has also played an important role in mitigating the effects of the epidemic,
in particular in preserving employment. Initiatives included short-time working subsidies,
tax relief and investment promotion (Nagy, 2021). While measures to promote finance
were broadly economy-wide, fiscal support was more sector-specific, particularly in the
tourism, hospitality, entertainment, sport, culture and passenger transport sectors, where

wage subsidies and tax relief helped businesses (Lentner, 2021).

According to previous analyses, the COVID-19 pandemic had a significant impact on

Hungarian companies, particularly in the construction, accommodation, hospitality, as
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well as arts and entertainment sectors. In contrast, in many cases, companies were able to
benefit from credit support measures even without being affected by the coronavirus
epidemic. Various studies, including publications by the KSH and the MNB, have
analysed the vulnerability of sectors from different perspectives, but only at the level of
national economic sectors (codes A to U). This study goes one level deeper, at the sectoral
level, i.e. in the structure indicated by the two-digit codes of the NACE. The next

subsection reviews zombie enterprises.

Zombie companies

The earliest research on zombie companies dates back to the mid-2000s, with Peek and
Rosengren (2005) and Caballero et al. (2008) first mentioning them while analyzing
Japan's economic stagnation during the 1990s, often referred to as the "lost decade." Early
research focused on the concepts of zombie loans and zombie credit, describing the
practices of Japanese banks that extended loans to financially troubled clients under
favorable terms, thereby avoiding the liquidation of these debtors. The term "zombie"
originates from this practice, referring to the fact that banks keep these companies alive
instead of quickly concluding the loan transaction. The banks extended these loans in the
hope that the firms would recover in time or be rescued by the government. Conversely,
the closing of loan transactions results in capital write-downs that weaken their capital
position, (Caballero et al., 2008).

There is no clear definition and guidance on the concept of zombie firms in the
international literature. In a broader sense, zombie firms are defined as indebted
companies that are in persistent financial difficulty. McGowan et al. (2018) identified
zombies in a broader sense. According to the Interest Coverage Ratio (ICR), a company
is considered a zombie if its EBIT/interest paid ratio is less than one for three consecutive
years. This definition was used to identify a financially distressed situation. In the
narrower sense, zombie firms are defined as indebted firms in financial distress that would
fail within a short period of time without financial support from creditors (new loans or
roll-over of existing loans, even at interest rates favourable compared to market pricing)
(Caballero et al., 2008; Storz et al., 2017).

So far, there have been few domestic publications addressing zombie companies. The
MNB (2019) has examined the presence of zombie companies in the Hungarian economy,
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but only in general, without a sectoral breakdown. According to MNB (2021d), the share
of domestic zombie firms is low, with 2.8 percent of firms identified as zombie,
accounting for 1.7 percent of corporate credit. Their survival was not supported by the
pandemic-related subsidized loan programs. In light of this, an analysis with sectoral
breakdown is justified. The concept of zombie companies is closely related to that of

companies in financial distress.

The concept of "undertakings in difficulty™ in the literature

The concept of ' undertakings in difficulty’ is particularly important for SMEs from a
legal point of view, as it determines which businesses are eligible for state or EU aid.
Both the Commission Regulation (EU) No 1388/2014 and the domestic Government
Decree No 37/2011 (22.3.2011) stipulate that a company is considered to be in
undertakings in difficulty status if it is unable to prevent losses from accumulating
through its own resources, for example if its equity has significantly decreased over the
past two years or if it has been subject to insolvency proceedings. This status excludes
the company from state aid and aid co-financed by the EU on the basis of Article 107(1)
TFEU. The regulation changed in 2020, with the calculation method narrowing from two
indicators to one, thus simplifying it by considering only a decrease in equity below the
subscribed capital as a reason, compared to the two variables before the pandemic, one
of which was a 25 percent decrease in equity over a one-year period.

Schmidt-Kottlers & Rademacher (2011) and Lupu (2014) have examined the
undertakings in difficulty mainly from a legal perspective, comparing different national
bankruptcy regimes and EU legislation . Sziics (2018) and Jaki et al. (2023) analysed the
legal framework of state aid in the light of changing EU regulation, while Losoncz (2019)

pointed out the problems of internationalisation of Hungarian SMEs.

The study by Hegediis (2023) was the first to assess the situation of undertakings in
difficulty among Hungarian SMEs based on 2019 data. It found that the share of
undertakings in difficulty was only 1.9% in the sample. They were concentrated mainly
in Budapest and Pest county, and in the trade, manufacturing, transport, catering and
scientific activities sectors. The main finding of Hegediis (2023) is that the onset of
distress is mainly a function of declining sales, deteriorating liquidity and firm size. The
key predictor is dynamic liquidity, which is the ratio of operating profit to current
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liabilities. The emergence of undertakings in difficulty status is a process and depends
not primarily on regional but on sectoral specificities (Hegedus, 2023; Zéman & Lentner,

2018; Zéman & Toth, 2018). The next section presents the database and methodology.

4.3 Data and methodology

The study examined the financial performance of SMEs in Hungary at sectoral level and
the emergence of zombie firms at firm level during the coronavirus epidemic. The paper
relied on financial data from 2019 to 2022, but financial data from previous years were
also needed to identify zombie firms. The data was derived from companies' annual
reports and official statistical databases. The examined sample covered the financial
indicators of more than 68,000 companies, such as revenue, EBIT, equity, and interest
payments. Regarding undertakings in difficulty, the decision to focus on the SME
category was justified by the fact that a different regulatory framework applies to large
enterprises. Moreover, domestic publications have predominantly analyzed this segment.
A further argument in favour of the SME segment is that the undertakings in difficulty
situation is typically a capital structure problem, which, due to their nature, are less likely
to affect large enterprises. According to the KSH (2024), in 2023, 99 % of enterprises
were SMEs, accounting for 65 % of employment. SMEs account for 36 percent of
turnover and 41 percent of value added generated by enterprises, 12 percent of exports
and 28 percent of investment. These figures underline the importance of the SME
category.

The study used descriptive statistical tools (sector median values) and cluster analysis to
identify clusters based on the financial performance of sectors and to identify the most
important changes during the crisis. We used the TwoStep?® cluster analysis algorithm,
which can automatically determine the optimal number of clusters and can handle mixed
types of data (continuous and categorical variables). The advantage of this method is that
it evaluates the suitability of the analysis and reveals the influencing power of the
variables. The importance ranking indicates this by presenting which variables

determined the cluster composition. In this research, the two-step cluster analysis method

19 Two-step cluster analysis is a statistical technique used for clustering large data sets, especially when
there are mixed data types (continuous and categorical) among the variables. In the first step of the
procedure, a preliminary clustering is performed by forming microclusters, and in the second step, these
microclusters are consolidated into larger clusters using a hierarchical algorithm. The method automatically
optimises the number of clusters and evaluates the quality of the clusters using diagnostic indicators,
making it an efficient and flexible solution for various research problems.
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was used in the SPSS statistical software, which is particularly suitable for analysing large
data sets that contain both continuous and categorical variables. The procedure consists

of two main steps:

In the first step, the data set is divided into smaller, homogeneous groups, which we can
call "microclusters,” using a fast preprocessing algorithm. At this stage, the Bayesian
Information Criterion (BIC) is used to form the clusters. This step minimizes
computational complexity and efficiently prepares the data for the final clustering. The
pre-formed microclusters are consolidated into larger clusters in the second step using a
hierarchical clustering procedure. To determine the number of clusters, the algorithm
automatically optimises the Bayesian Information Criterion (BIC) to produce the most
appropriate number of clusters. The data was pre-standardised. In favour of this method,
Tseng and Wu (2007) used two-stage cluster analysis in their study of 60 hotels in the
Taiwanese hotel industry to explore the relationship between innovation activities and
performance. Based on the results of the study, they identified four clusters that were
representative of performance differences in the service sector. It may be criticized that
the method is primarily suitable for grouping large samples, heavily dependent on
predefined criteria, and the clusters formed through automated decisions are not always
accurate. However, the method is considered well-validated due to the presentation of the

Silhouette index.

The five key variables used for the analysis were: the proportion of companies showing
a revenue decline of at least 10 percent and 30 percent, the change in the EBIT margin
(operating profit divided by net sales, hereafter EBIT margin), and the proportion of
companies classified as undertakings in difficulty based on the concept before and after
the crisis. As an outlook, the study also looks at the ratio of zombie firms, but due to the
specificities of Hungarian accounting regulations, only a narrower set of firms was
observed, as interest payments can only be examined for companies submitting annual

reports, i.e., not simplified annual reports.

In the analysis, descriptive statistical methods were used to examine the financial
indicators (e.g. EBIT, decline in turnover) for each sector. The median of the EBIT
percentage indicator was used and changes between years were analysed. Descriptive

statistical tests were carried out on the variables and cluster analysis was used to detect
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changes over time. The variables analysed in the cluster analysis are presented in Table
17.

17. Table: The set of variables considered in the cluster analysis

Variable name Description
EBIT Median EBIT/Revenue (EBIT margin) ratio for the sector

percentage_Median

Percentage of companies with a turnover decrease of at least 10
BEV_10 percent ] ] )
percent in the sector in a given year

Percentage of companies with a fall in turnover of at least 30
BEV_30 percent _ _ ]
percent in the sector in a given year

Proportion of companies in the sector that meet the criteria for
NH_previous being in undertakings in difficulty based on the pre-covid

definition.

Proportion of companies in the sector that meet the criteria for
NH_new being in undertakings in difficulty based on the post-covid

definition.

Changes in the proportion of companies in the sector that meet
d_NH_previous | the criteria for being in undertakings in difficulty based on the

pre-covid definition.

Changes in the proportion of companies in the sector that meet
d _NH_new the criteria for being in undertakings in difficulty based on the

post-covid definition.

d_EBIT_median Change in EBIT/revenue median ratios

Source: own work

The company-level data analysed are taken from the ORBIS database, managed by
Moody’s and available online. The database contains information on companies in a large
number of countries (including key items from balance sheets and income statements, as
well as other publicly disclosed supplementary information from company registers, etc.).
The ORBIS database serves as the basis for several international (McGowan et al., 2018;
Storz et al., 2017; Mufioz-Izquierdo et al., 2024) and domestic (Far6 & Hajdu, 2018;
Hegediis, 2023; Kiss-Dobronyi et al., 2024) publications. Financial data for 2018 and
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2022 were downloaded in June and July 2024. The basic data were processed MS Office
software package and SPSS 29 and presented in tabular form.

For the selection of distressed firms, different screening criteria were applied for each
year under review (following the approach of Hegediis (2023)), filtering out dormant

firms (i.e. inactive) with no meaningful activity. The screening criteria were as follows:

- SME category classification,

- at least 3 years of operational history,

- aturnover of at least HUF 12 million,

- atleast 5 employees,

- availability of the annual report for the examined year.
To identify zombie companies, we followed McGowan's (2018) approach, as it is one of
the most frequently cited methodologies in the literature review. The data available in the
ORBIS database allow for a comprehensive analysis of this group of companies.
According to this methodology, a company is considered a zombie company if its
operating profit does not exceed its interest payments for three consecutive financial

years.

When selecting companies, we had to consider that a significant portion of domestic
SMEs prepares simplified financial statements, which do not include the interest expense
necessary for identifying zombie companies. Therefore, when examining zombie
companies, we did not apply size-related constraints, meaning that we did not limit the
analysis to SMEs. According to the Act C of 2000 on Accounting, a company may choose
to prepare simplified financial statements if its balance sheet total, revenue, and number

of employees are below the statutory thresholds for two consecutive years.

We aimed to present the most significant national economic sectors based on added value
and the number of employees. Another important criterion was the availability of sectoral
data on the participation rate of companies in the payment moratorium and the contracted
NHP loans (Table 16). We selected the following 11 national economic sectors (and the
corresponding 74 sectors): Agriculture, forestry and fishing (A); Manufacturing (C);
Electricity, gas, steam and air conditioning supply (D); Construction (F); Wholesale and
retail trade (G); Transport and storage (H); Accommodation and food service activities
(I); Information and communication (J); Real estate activities (L); Professional, scientific

and technical activities (M); Administrative and support service activities (N). According
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to KSH (2024), SMEs in the selected sectors accounted for about 93 percent of enterprises
in terms of number of employees and value added. This allowed for a sectoral-level
analysis of the financial performance of Hungarian SMEs and the identification of
differences between sectors during the COVID-19 pandemic. The results are presented in

the next chapter.

4.4 Research results
4.4.1 Descriptive statistical tests
Undertakings in difficulty and Zombie companies - Sectoral analysis

Based on the data, we examined which national economic sectors were most affected by
the COVID-19 pandemic in terms of changes in the proportion of zombie firms and
undertakings in difficulty. At the level of the 11 analyzed national economic sectors, we
assessed the proportions of zombie firms calculated using McGowan's (2018)
methodology, as well as undertakings in difficulty situation based on both the old and
new definitions (Tables 18 and 19).

According to McGowan's (2018) methodology, the primary characteristic of zombie
firms is that their generated EBIT fails to cover their interest payments for three
consecutive years. However, the crisis significantly impacted the economy for only two
years, 2020 and 2021. Therefore, we relaxed the original condition and also examined the

interest coverage ratio for two consecutive years instead of three.

The share of zombie firms typically ranged from 2 to 10 percent in each sector over the
period (Table 18). Notable among these is the accommodation and food services sector,
which was hardest hit by the coronavirus crisis, where the share of zombie and distressed
firms also increased significantly. The share of zombie firms increased from 7-8 in 2020
to 25.9 percent in 2021 under the two-year methodology, while it increased from 5-6
percent in 2020 to 12.7 percent in 2022 under the three-year methodology. The proportion
of undertakings in difficulty (Table 19) showed a similar trend: based on the old
definition, it increased from 7 percent in 2019 to 9.5 percent in 2020. According to the
new definition, it rose from 16.7 percent to 18.7 percent. In 2021, however, the financial
difficulties of companies eased, and the proportion of undertakings in difficulty dropped
below the 2019 level.
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For the other sectors, there were no significant changes in 2020 and 2021. This could

indicate several things: in these sectors, firms were better able to adapt to the challenges

of the crisis, were less exposed to its direct effects or the support received mitigated the

effects of the crisis and improved the examined financial indicators. Given the descriptive

nature of the analysis, it is not possible to provide direct evidence of possible causes, but

it can be concluded that only in the Accommodation and food service activities sector did

the proportion of firms in difficulty and in difficulty increase during the crisis. The next

section looks at turnover sensitivity at sector level.

18. Table: Share of zombie firms in the examined sectors between 2019 and 2022

McGowan (2018) - 3y

McGowan (2018) - 2y

Industry classification 2019 2020 2021 2022 | 2019 2020 2021 2022
A | Agriculture 4,6 5,6 2,9 2,3 9,6 7,2 5,9 53
C | Manufacturing 6,5 5,8 5,2 54 9,9 10,0 8,1 8,1
D | Electricity, gas supply. 124 16,7 155 116 | 185 20,8 22,0 18,3
F | Construction 2,1 0,0 0,7 2,1 3,0 1.4 4,2 3,5
G | Wholesale and retail trade; 4,3 3,5 2,6 2,8 6,2 5,6 4,3 4,3
H | Transportation and storage 4,8 6,1 7,3 4,0 9,2 10,5 10,7 7,9
Accommodation and food
| ) o 6,7 6,4 55 12,7 7,1 8,1 259 15,0
service activities
Information and
J o 8,5 9,1 8,2 8,5 13,2 10,1 11,1 105
communication
L | Real estate activities 5,8 40 3,9 7,1 8,2 7,1 8,4 11,2
Professional, scientific and
M ) o 9,9 9,9 8,0 8,8 136 124 12,3 101
technical activities
Administrative and support
N 51 6,8 5,6 3,6 9,2 9,0 11,0 3,7

service activities.

Source: own work
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19. Table: Share of undertakings in difficulty in the examined sectors between 2019
and 2022

Undertakings in difficulty - Undertakings in difficulty -

pre-crisis definition post-crisis definition
Industry classification 2019 2020 2021 2022 | 2019 2020 2021 2022
A | Agriculture 1,4 1,3 11 11 2,5 2,3 2,2 1,8
C | Manufacturing 2,5 2,5 2,1 19 4,7 4.3 4,0 3.9
D | Electricity, gas supply. 3,4 3,5 4,5 2,3 34 59 7,9 34
F | Construction 1,8 2,1 1,7 1,7 2,9 3,3 2,8 2,8
G | Wholesale and retail trade; 2,8 2,8 2,6 2,3 5,8 57 5,5 4,9
H | Transportation and storage 3,0 2,7 2,6 2,1 54 5,2 4,7 4,0

Accommodation and food
| ) o 7.0 9,5 6,6 6,7 16,7 18,7 13,6 13,0
service activities

Information and
J o 2,2 2,7 2,1 2,0 3,6 3,9 3,6 3,8
communication

L | Real estate activities 3,2 3,4 3,2 3,4 7.4 7.1 7,0 7,0

Professional, scientific
M ] o 2,2 2,3 2,0 2,1 4,0 4,0 34 3,1
and technical activities

Administrative and
N o 35 47 46 36 | 64 73 74 58
support service activities.

Source: own work

EBIT median values and revenue sensitivity at sector level

During the years of crisis triggered by the coronavirus epidemic, there were significant
changes in many industries, reflected in a decline in profitability and revenue, especially
in 2020. In several sectors, the proportion of companies whose turnover fell by more than
10 or even 30 percent increased. In addition to turnover, we also looked at changes in
median EBIT margin across sectors in 2020 and 2021, highlighting the main differences
compared to 2019. Table 20 presents the median EBIT margins of selected sectors and
the proportion of companies within each sector whose revenue declined by at least 30%

in the given year.

Accommodation services (TEAOR 55) and Food and beverage services (56) showed one
of the largest declines in both turnover and profitability. For Accommodation services

(56), roughly one in two firms saw their turnover fall by at least 30 percent in 2020, with
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the median EBIT margin also falling significantly (2019: 7.9 percent, 2020: 2.2 percent).
This suggests that travel habits changed substantially due to the pandemic. However, in
the following years, the sector's profitability recovered (2021: 10.9 percent, 2022: 12.7
percent). In the hospitality sector, the evolution of revenue and profitability shows a

similar picture.

The travel agency and tour operator sector (79) was the only sector to feel the negative
effects of the crisis the most, with its median EBIT margin turning negative in 2020 (-
11.9%, i.e. half of companies recorded a higher loss at EBIT level), and the pre-crisis
profitability recovered only by 2022. In this sector, 90 per cent of companies saw their
revenues fall by more than 30 per cent in 2020, a proportion that was exceptionally high

compared to other sectors.

In 2020, the performance of the Accommodation and food services (1) national economic
sector in terms of gross value added fell by almost a third in one year (KSH, 2021). In
addition to these sectors, the crisis may have also had an impact on the Manufacture of
beverage (11), Construction (41, 42, 43), water transport (50), air transport (51), Motion
picture, video and television programme production (59) and Employment activities (78)

sectors.

It is important to highlight that the Real estate activities (68) sector, which the MNB
(2020b, 2021a) identified as vulnerable, but there was no significant decline in median
profitability: the median EBIT margin fell from 16.9% in 2019 to 15.1% in 2020. Certain
segments of the retail real estate market (office market, industrial-logistics) proved
resilient, and vacancy rates did not increase significantly overall. Temporary rent

discounts were only observed in the retail sector (MNB, 2021c).

Some sectors proved to be the winners of the pandemic. Manufacture of chemicals and
chemical products (20) and Manufacture of basic pharmaceutical product (21) have
significantly improved their pre-crisis profitability, especially in 2020, when the epidemic

has increased demand for health products and services.

The Warehousing and support activities for transportation (52) and Postal and courier
services (53) sectors also saw a strong improvement in their median EBIT levels. This
could be attributed to the rise of e-commerce during the lockdowns, the increased demand

for courier services and home deliveries, and the expansion of local supply chains and
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warehousing capacities (MNB 2021c; KSH 2021). The epidemic therefore not only
caused losses but also created new growth opportunities for some sectors.

The EBIT margin in Manufacture of food products (10) remained relatively stable,
reflecting the importance of the sector and its resilience to the crisis. The food industry
proved to be essential even during the crisis, which contributed to its stable performance.
The more important Wholesale trade (46— 461-469) and Retail trade (47 — 471 - 479)
were broken down into three-digit TEAOR codes, but no significant decline was observed
in either sub-sector. The retail sector's quick adaptation to the pandemic challenges helped
maintain performance, especially due to the growth of e-commerce, which grew by 39
percent in 2020 (KSH, 2021). The discussion of this topic is complemented by the cluster
analysis reported in the next section.

20. Table: EBIT margin trends in the highlighted sectors and the share of companies
within sectors with a revenue decline of at least 30% in the given year

Median value of sector Share of companies
EBIT-margin ratio with a min. revenue
decline of 30%

Industry classification 2019 2020 2021 2022 | 2019 2020 2021 2022
10 | Manufacture of food products 3,4 3,8 4,7 4,8 2,9 6,8 2,7 2,6
11 | Manufacture of beverages 4,6 3,6 55 6,3 8,7 19,0 34 4,9
Manufacture of chemicals

20 ) 55 9,1 8,0 9,3 4,7 4,3 7,3 3.8
and chemical products

Manufacture of basic

21 ] 4,6 7,7 6,2 88 148 00 12,0 10,0
pharmaceutical product

41 | Construction of buildings 6,7 4,7 6,8 6,8 10,3 28,1 135 13,0

42 | Civil engineering 10,1 7,8 8,6 8,7 9,4 205 128 134
Specialised construction

43 o 8,7 7,0 8,6 8,8 7,6 173 91 7,4
activities

46 | Wholesale trade 4,2 4,7 5,8 6,5 5,2 9,1 4,0 3,8

47 | Retail trade 34 3,5 4,2 4,3 2,6 6,5 2,1 1,7

50 | Water transport 4,1 11 4,0 6,9 3.3 48,0 16,0 0,0

51 | Air transport 2,2 35 2,2 2,4 7,7 18,2 33,3 7,1
Warehousing and support

52 4,8 6,4 6,4 8,5 55 125 45 4,0

activities for transportation
53 | Postal and courier activities 4,6 8,1 8,0 7,3 3,6 5,8 2,8 4.8
55 | Accommodation 7.9 2,2 10,9 12,7 4,2 48,9 55 1,6

Industry classification 2019 2020 2021 2022 | 2019 2020 2021 2022
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Food and beverage service
56 . 4,7 2,3 9,6 5,5 32 331 24 15
act.

Motion picture, video and

59 | television programme 4,8 3.3 8,4 9,7 101 39,6 4,0 57
production

68 | Real estate activities 169 151 181 186 | 116 20,3 109 112

78 | Employment activities 5,7 4,6 7,1 7,2 125 34,4 8,8 8,1

79 Travel agency, tour operator TR 22 S T

reservation service

Source: own work

Descriptive statistical analysis of the variables in the cluster analysis

This section presents a descriptive statistical analysis of the variables examined in the
cluster analysis for the full sample, broken down by year from 2019 to 2022. We sought
to answer the question what changes occurred in each year for the variables under study
and whether normalisation was observed in 2022. From the preceding sections, it can be
seen that changes in financial performance during the epidemic showed different patterns
across years and sectors in several respects, and it is therefore essential to examine the
full sample (Table 21).

One of the most significant changes during the crisis was the fall in turnover due to
closures. Based on the average and median proportions of companies registering at least
a 10% revenue decline, the largest drop occurred in 2020. However, by 2021, the share
of affected companies had decreased below the 2019 level. A similar trend was observed
for companies experiencing a revenue decline of at least 30%, with the difference that
their proportion in 2021 was nearly equal to that of 2019, signaling a normalization in
economic conditions. Based on descriptive statistics, a negative spike was mainly
observed in 2020, followed by a recovery to the values of previous years. However, to a
certain extent, some revenue declines are natural, as not every year is successful - market
losses, order reductions, or capacity decreases may occur. Nevertheless, the changes in

proportions during the crisis clearly highlight its impact.
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Based on the previous definition of undertakings in difficulty, determined using two
indicators, it can be seen that the epidemic has not significantly increased the proportion
of undertakings in difficulty. This measure was termed as the ,,pre-pandemic
undertakings in difficulty”. Although this ratio was highest in 2020, the increase was not
significant. During the epidemic, the definition of undertakings in difficulty was relaxed,
so that only one of the two indicators had to be taken into account (this was interpreted
as new definition), which led to an increase in the number of distressed firms. This
suggests that the impact of the coronavirus epidemic at the economy-wide level only
affected the year 2020. The median EBIT margin indicator across sectors improved
steadily between 2019 and 2021, with all sectors showing positive results in 2021.

Based on the analyzed data, the decline in revenue peaked in 2020, but by 2021, the
proportion of companies experiencing revenue loss fell below the 2019 level. Although
the share of undertakings in difficulty increased during the epidemic, there was a
significant improvement in 2021. After a downturn in 2020, the economic situation
returned to normal in 2021, largely and fully in 2022. The subsequent analysis in this

paper focuses on the most critical years, 2020 and 2021.
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21. Table: Descriptive statistics of variables examined in the cluster analysis

2020EBIT
. 2019BBIT | »519mEy | 2019BEV | 2019NH | 2019NN | percentag | 2020BEV | 2020BEV | 222ONH I 5000NH

Variables | percentage . previou

. 10 percent | 30 percent | previous ew e 10 percent 30 percent new

_Median . S
_Median
Average 51 19,6 6,1 3,6 6,2 5,2 33,6 14,5 3,9 6,5
Median 4,8 19,4 6,0 2,7 4,9 5,2 30,8 11,6 2,6 4,4
Source 4,0 8,3 3,3 5,7 6,3 3,8 15,2 13,0 6,2 6,9
Minimum -20,3 0,0 0,0 0,0 0,0 -11,9 0,0 0,0 0,0 0,0
Maximum 16,9 53,8 14,8 50,0 50,0 15,1 95,9 90,1 50,0 50,0
Q1 4,0 14,9 4,0 1,6 3,3 3,7 25,8 7,8 1,5 3,0
Q3 6,8 23,7 8,1 3,8 7,4 6,9 38,9 17,8 4,0 8,0
. 2021EBIT | 50518EV | 2021BEV | 2021NH | 202NN | 2922EBIT | o000BEy | 2020BEV | 2022NH 1 5000 H

Variables | percentage . Percent previou

. 10 percent | 30 percent | previous ew . 10 percent 30 percent new

_Median _Median S

Average 6,8 16,6 6,2 3,3 5,6 7,5 12,9 51 2.8 53
Median 6,9 15,2 5,4 2,3 4,3 7,5 12,6 4,2 2,1 4,0
Source 2,7 11,7 4,8 4,3 51 3,1 6,5 45 4,0 4,9
Minimum 0,6 44 0,0 0,0 0,0 -3,9 0,0 0,0 0,0 0,0
Maximum 18,1 100,0 33,3 33,3 33,3 18,6 33,3 33,3 33,3 33,3
Q1 4,9 10,7 3,2 1,5 2,7 55 7,5 2,3 1,3 2,4
Q3 8,5 18,7 7,3 3,8 7,3 8,9 16,8 6,4 3,2 6,3

Source: own work
Note: The explanation of the set of variables under consideration is given in Table 17.
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4.4.2 Multivariate methods - cluster analysis

In the cluster analysis, sectoral data for 2020 and 2021 were examined using two
approaches. The first approach was based on the variables and ratios for the year (median
EBIT, 10% and 30% revenue decline, share of undertakings in difficulty according to pre-
and post-covid definitions). In the second approach, changes in these indicators compared
to the previous year were taken into account. The cluster analysis based on variables and
changes for 2020 proved successful, as in each case two distinct groups were identified:
distressed sectors and stable sectors. Clustering on variables for 2021 data was also
successful. However, the analysis of changes in 2021 was unable to produce satisfactory
results, as it failed to clearly distinguish between improving sectors and those that
continued to struggle. Consequently, clustering on changes in 2021 was not presented.

The TwoStep clustering algorithm was used for the analysis. The quality of the clusters
was assessed using the Silhouette indicator?® , which showed "fair" level results in all
three clustering runs, indicating that the clusters are moderately well separated from each

other and that their internal cohesion is acceptable

Results of the 2020 cluster analysis

In the cluster analysis for the 2020 variables, the proportion of undertakings in difficulty
under the post-covid definition (2020NH20_new) was the most important factor in the
cluster analysis, with an importance value of 1.0. This was followed by the share of
companies suffering a 30 percent decline in sales (2020BEV_30 percent_20) with an
importance value of 0.65, and then the median value of EBIT (2020EBIT
percent_Median_20) with an importance value of 0.55. The pre-covid undertakings in
difficulty ratio (2020NH20_previous) and the variable indicating a 10 percent decrease
in turnover (2020BEV _10 percent_20) closed the ranking with lower importance values

of around 0.4 and 0.3, respectively.

20 The Silhouette indicator is a diagnostic tool to measure the quality of clustering. The value of the indicator
indicates how well the data fit into its own cluster and how well it is separated from other clusters.
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22. Table: Results of the cluster analysis for the year 2020

2020 EBIT 2020 2020 2020
) 2020 NH20
Clusters percent_Media BEV_10 BEV_30 ) NH20
_previous
n_20 percent_20 | percent_20 _hew
N 7 7 7 7 7
20KL1 - Sectors | Average -1,64 55,10 39,68 15,06 21,36
in crisis Source 7,07 30,15 28,21 16,38 14,12
Median 2,16 60,00 39,57 9,97 17,36
N 67 67 67 67 67
20KL2 -Stable Average 5,88 31,81 12,06 2,84 5,07
sectors Source 2,37 10,26 6,34 1,89 3,06
Median 5,37 30,23 11,39 2,53 4,15
N 74 74 74 74 74
Average 517 34,02 14,67 3,99 6,61
Total
Source 3,75 14,73 12,96 6,18 6,92
Median 5,15 30,86 11,67 2,63 4,47

Source: own work

Note: The set of variables under consideration is explained in Table 17.

In the cluster analysis for 2020, we have identified two main groups reflecting the
financial situation of the sectors (Table 22). The first cluster, referred to as "sectors in
crisis”, comprised seven sectors that faced exceptionally adverse financial conditions. On
average, these sectors had a negative EBIT margin (-1.64 percent) and experienced
considerable revenue declines, with over half of the companies reporting a revenue drop
exceeding 10%, while 39.7% suffered declines greater than 30%. Additionally, the
proportion of undertakings in difficulty was also high in these sectors, particularly based
on the post-covid definition (21.4%).

The second cluster, known as the stable sectors cluster, comprises 67 sectors that
performed better financially in 2020. Sectors in this group had a positive EBIT margin
(5.9 percent) on average, with a smaller decline in turnover: 31.8 percent had a decline of
more than 10 percent and only 12.1 percent had a decline of more than 30 percent. The
proportion of undertakings in difficulty was much lower here, both according to the pre-
covid (2.8%) and post-covid definitions (5.1%).

According to the cluster analysis, while the sectors in crisis faced severe financial
difficulties in 2020, the stable sectors group, although confronted with challenges, had

better financial stability.
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Cluster analysis based on the 2020 change

In the cluster analysis based on the 2020 changes, the most significant factor, according
to the ranking of variable importance, was the "d_NH_previous_20_19" variable, which
reflects the change in the proportion of undertakings in difficulty according to pre-covid
criteria between 2019 and 2020, with an importance value close to 1.0. This was followed
by the proportion of companies experiencing a 30% revenue decline in 2020
("2020BEV_30_percent™) with an importance value of 0.75, and the change in the
proportion of undertakings in difficulty based on post-pandemic criteria
("d_NH_new 20 19") with an importance value of 0.6. Less significant were the
proportion of companies with a 10% revenue decline ("2020BEV_10_percent™) and the
change in the EBIT median between 2019 and 2020 ("d_EBIT_median_20_19"), with
importance values around 0.5 and 0.3, respectively.

23. Table: Results of the cluster analysis based on the 2020 changes

2020 2020 d_EBIT_ d_NH_ d_NH_
Clusters based ] )
BEV_10 BEV_30 median_ previous_ new_
on 2020 changes
percent percent 20 19 20 19 20 19
N 9 9 9 9 9
d20KL1 -
) Average 56,39 37,14 0,0008 2,9692 1,9308
Highly affected
Source 21,46 24,65 2,07502 1,49031 0,88067
sectors
Median 58,89 34,39 0,6907 2,4 1,5313
N 63 63 63 63 63
d20KL2- Less | Average 31,61 11,78 1,074 0,9894 0,9578
affected sectors | Source 9,73 5,80 0,22701 0,4635 0,2963
Median 30,71 11,39 1,0602 0,9774 0,929
N 72 72 72 72 72
_—_ Average 34,71 14,95 0,9398 1,2368 1,0794
ota
Source 14,24 13,01 0,8111 0,93415 0,5187
Median 31,39 11,75 0,995 1,0026 0,9687

Source: own work

Based on the 2020 cluster analysis, two distinct groups were identified according to the
financial situation of the sectors (Table 23). The first cluster, which we can call highly
affected sectors, contains 9 sectors that suffered a severe decline in turnover: a decline in
turnover of more than 10 percent was observed for 56.4 percent of the companies in the

affected sectors, while 37.2 percent of them experienced a decline in turnover of more
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than 30 percent. The change in the median EBIT was minimal, indicating that these
sectors already had low or negative EBIT. Additionally, the proportion of undertakings
in difficulty, according to both pre-crisis and new methodologies, slightly increased.

The second cluster, referred to as less impacted sectors, comprises 63 sectors. These
sectors were less affected by revenue declines: 31.6% experienced a revenue drop of over
10%, and only 11.8% saw declines exceeding 30%. The EBIT median in these sectors
slightly improved, and the proportion of undertakings in difficulty showed only minimal
change. This suggests that these sectors maintained a more stable financial position

during the crisis.

24. Table: The sectors most affected according to the 2020 cluster analysis

Sectors based on 2020 variables

Sectors based on 2020 change

Manufacture of other transport equipment

Motion picture, video and television

programme production

Motion picture, video and television

programme production

Air transport

Rental and leasing activities

Accommodation

Employment activities

Travel agency, tour operator reservation

service

Manufacture of paper and paper products

Food and beverage service activities

Accommodation

Water transport

Travel agency, tour operator reservation

service

Food and beverage service activities

Water transport

Source: own work

These are representative of the sectors most affected during the crisis triggered by the
coronavirus outbreak, identified through cluster analysis (Table 24). The selection is
based on the economic changes of 2020 when the impacts of the pandemic were
particularly pronounced across the economy. Examples include food and beverage
services, air and water transport, accommodation services, and film and media
production. In addition, paper products manufacturing and rental and leasing activities

have also faced significant changes. In Table 24, the sectors impacted by the crisis, which
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also appeared in clusters based on variables and their changes, are highlighted in red. The
results of the 2021 cluster analysis are presented below.

Results of the 2021 cluster analysis

Key predictors included the share of sectors in difficulty in 2021, according to pre- and
post-crisis rules. These variables received maximum or near-maximum importance
scores, indicating that the ratio of undertakings in difficulty played a decisive role in
cluster formation. The proportion of a 30% revenue decline within sectors was also a
significant predictor, though it had a smaller influence on the clustering process. The
EBIT median variable was less important, suggesting that sector profitability was less
determinant in the clustering analysis.

25. Table: Results of the cluster analysis for the year 2021

. 2021 EBIT 2021 2021 2021 2021
2021 cluster analysis
percent_ BEV_10 BEV_30 NH21_ NH21
results ) .
Median percent percent Previous new
N 70 70 70 70 70
Average 7,1 14,8 57 2,5 4.8
21KL 1-Stable sectors
Source 2,5 5,7 31 1,4 2,7
Median 7,1 14,8 5,2 2,3 4,2
N 4 4 4 4 4
21KL2-Sectors in Average 2,1 26,8 16,7 17,3 22,2
crisis Source 14 8,3 13,6 11,3 9,2
Median 1,9 29,0 16,7 13,9 21,6
N 74 74 74 74 74
Average 6,8 15,5 6,3 3,3 57
Total
Source 2,7 6,4 4,8 4,3 51
Median 6,9 15,1 54 2,3 4,3

Source: own work

The 2021 cluster analysis identified two main groups based on the financial situation of
the sectors (Table 25). The first cluster, which can be called stable sectors, includes 70
sectors. These sectors achieved strong operating performance, with an average EBIT
margin of 7.1%. Their revenue decline was relatively moderate: 14.8% of the sectors
experienced a drop of more than 10%, while only 5.7% faced a decline exceeding 30%.

Furthermore, the proportion of undertakings in difficulty remained low under both pre-
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covid (2.5%) and post-covid definitions (4.8%), indicating that these sectors remained
relatively stable during the pandemic.

The second cluster, which we can call sectors in crisis, includes four sectors facing severe
financial difficulties. Their operating profitability was significantly lower, with an
average EBIT margin of 2.1%. A higher proportion of these sectors suffered a significant
drop in turnover, with 26.8 per cent experiencing a fall of more than 10 per cent and 16.7
per cent more than 30 per cent. The proportion of undertakings in difficulty was high
under both pre-covid (17.3%) and post-covid definitions (22.2%). These sectors were
under significant financial pressure in 2021. The two clusters reflect the financial
challenges in 2021: while stable sectors performed relatively well and remained stable,
distressed sectors faced severe difficulties (Table 26).

26. Table: The sectors most affected according to the 2021 cluster analysis

Sectors based on 2021 variables

Travel agency, tour operator reservation service

Water transport

Food and beverage service activities

Source: own work

4.5 Summary, conclusions

As both an external supply and demand shock, the coronavirus epidemic had a significant
impact on the world and Hungarian economies. The decline in different sectors, especially
in 2020, differed in intensity. The sectors most affected by the crisis include tourism,
hospitality and construction. Financial incentives and subsidies have helped many sectors
to stay afloat. This study aims to examine the extent to which the sectoral financial
performance of Hungarian small and medium-sized enterprises (SMEs) changed during
the COVID-19 pandemic. Additionally, it investigates the evolution of the proportion of
zombie firms and undertakings in difficulty, filling an analytical gap in the domestic
literature in terms of detailed financial and sectoral breakdowns.

For the analysis, we used financial data from 2019 to 2022, collected from the ORBIS
database. The sample included financial indicators of more than 68,000 companies, such
as turnover, EBIT and equity. The study covered 11 national economic sectors, divided
into 74 sectors. In addition to the assessment of descriptive statistics, cluster analysis was

also carried out to identify differences in performance between sectors.
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The main findings of the research show that there was a significant change in the financial
performance of Hungarian SMEs during the period of the coronavirus epidemic,
especially in 2020, when almost all sectors were affected by the decline in sales. However,
by 2021, many businesses showed an improvement in their financial performance, as
evidenced by the positive change in EBIT indicators. The sectors most affected included
those related to tourism and travel, such as travel agency services and hospitality, where
substantial declines in revenue and profitability were observed. In contrast, the chemical
industry, pharmaceutical manufacturing, as well as warehousing and supporting
transportation activities showed growth.

The cluster analysis highlighted that sectors could be divided into crisis-hit and stable
groups, with the primary distinction being the extent of revenue decline. Another
important finding is that there was no mass emergence of zombie companies during the
crisis and that the situation in the most affected sectors had normalised by 2022.

In Table 27, we compare the findings of previous publications (MNB 2020b; MNB,
2021a; EI-Meouch et al., 2024) with the results of our study. The different methods
identified different sectors, suggesting that the economic impacts were diverse, with
sector-specific differences. Our study confirmed the vulnerability of construction and
accommodation and food services. It also identified the vulnerability of sectors such as
travel agency and tour operator activities, employment services, motion picture, and
television program production, beverage manufacturing, as well as water and air
transport. Significant negative changes could not be confirmed in the real estate activities
and wholesale and retail trade sectors, previously classified as vulnerable by the MNB.
Due to their lesser economic significance, our study did not cover the Arts, entertainment
and recreation, Education, Human health and social work activities sectors, and therefore,
we cannot provide an assessment of their vulnerability. Our results show that there was
no mass emergence of zombie firms and undertakings in difficulty during the crisis,
temporarily showing a deterioration in the accommodation and food services sectors, but

that the shares of these firms returned to pre-crisis levels in 2022.
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27. Table: Sectors affected by the coronavirus outbreak based on the first and second
levels of the TEAOR classification

activities (N)

MNB (2020b) MNB El-Meouch | Own research | Own research - | Own research
(2021a) etal. (2024) | - Zombie and Revenue and - Cluster
NH EBIT
Construction Mining and | Construction | Accommodati | Accommodation | Motion
(P quarrying (B) | (F) on and food | and food service | picture, video
service activities (55, | and television
activities (1) 56) programme
production
(59)
Accommodatio | Accommodat | Accommoda Travel agency | Accommodati
n and food ion and food | tion and food and tour | on and food
service service service operator (79) service
activities (1) activities (1) activities (1) activities (55,
56)
Real estate Real estate | Administrati Manufacture of | Travel agency
activities (L) activities (L) | ve and beverages (11) and tour
support operator (79)
service

retail trade (G)

entertainment
and

recreation (R)

entertainmen

t and
recreation
(R)

(50) and Air
transport (51)

Transportation | Transportatio | Education Construction Water

and storage (H) | n and storage | (P) sectors (41, 42, | transport (50)
(H) 43

Wholesale and | Arts, Acrts, Water transport

Arts,
entertainment

and recreation

(R)

Human
health  and
social work

activities (Q)

Motion picture,
video and
television
programme

production (59)

Employment
activities (78)

Source: own work and cited literature sources.
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In our theoretical introduction, we also pointed out that measures to promote lending,
such as the moratorium and NHP loans, were used by many firms without being directly
affected by the crisis. Our results suggest that in the future, economic policy measures
should be better targeted to support the sectors most affected. Our study will help policy
makers build on this experience to successfully shape future crisis management strategies.
In addition, we stress that the data we examine - such as company turnover - are available
through the public finance system (MNB, NAV, Ministry of Finance), even on an intra-
year basis, providing a prompt response for policy makers.

Limitations of our research include the fact that the analysis was based only on annual
financial data, so it did not take into account inter-annual changes caused by the
coronavirus waves. Additionally, due to the specific features of Hungarian accounting
regulations, analyses concerning the proportion of zombie firms were limited to a
narrower subset of companies that submitted financial statements. Based on the results of
the study, a possible direction for future research could be panel modelling based on event
analysis, which could be used for a deeper causal investigation of the sectoral financial
effects of the coronavirus crisis. In addition, if firm-level data on subsidies were available,
it would be worthwhile to investigate their impact, in particular to analyse the extent to
which different economic policy measures contributed to the financial stability of firms

and to reducing sectoral differences.
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5 ON THE TRAIL OF IMMUNITY: SECTORAL AND
REGIONAL FEATURES BASED ON ACCOUNTING
REPORTS OF HUNGARIAN TOURISM COMPANIES IN
THE PERIOD OF POLYCRISIS

ABSTRACT

To fill the gap in the Hungarian and international literature, this study aims to present the
financial impact of the Covid-19 pandemic on about 27 thousand Hungarian tourism
companies, as well as their sectoral and regional characteristics. The research examined the
changes in turnover and operating profit in tourism between 2018 and 2022, the changes in
the volume of investment in fixed assets, and the pattern of the headquarters/ establishments
of firms that ceased to exist between 2016 and 2023, by area and administrative classification.
The research explored the performance of the sector through different approaches: median
values at the company level, aggregated data at the sub-sector level, and analysis of the
proportion of discontinued businesses. Among the key findings, the research revealed that
the camping sub-sector emerged as one of the winners of the crisis, while the beverage
service sector managed to improve its profitability despite declining revenues. Additionally,
the Balaton region, particularly the hospitality sector, was the least affected by the COVID-
19 pandemic-related lockdowns.

5.1 Introduction

The state and municipal measures restricting mobility and social interactions, coupled with
public fear of illness, rendered the functioning of tourism, which had been breaking records
year after year until 2019, impossible almost overnight. The recurring waves of the pandemic
over several years posed significant challenges to the majority of tourism service providers
(Harchandani & Shome 2021, Yepez & Leimgruber 2024). Global tourist traffic declined by
72% in 2020, 69% in 2021, 34% in 2022, and 11% in 2023 compared to the record year of
2019 (UNWTO 2024). Regional differences in the decline of international tourist arrivals
reflect the combined impact of policy decisions, vaccination effectiveness, discipline on
closures and levels of fear (Michalko et al. 2022b, del Mar Alonso-Almeida et al. 2024).
While the forced growth of domestic tourism within national borders helped to mitigate the
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losses caused by the decline in international demand, service providers in large cities used to
overtourism faced greater challenges in coping with the hardships brought about by the global
pandemic (Koh, 2020; Anguera-Torrell et al. 2021; Duro et al. 2023).

The World Health Organization (WHO) officially declared the end of the COVID-19
pandemic on May 5, 2023, which it had originally announced on March 11, 2020. However,
the emergence of new international military conflicts, particularly the ongoing Russian—
Ukrainian war since February 24, 2022, confronted representatives of the European tourism
sector with crises of a fundamentally different nature (Sebastian et al., 2023). The restart of
the economy after the pandemic's subsiding was accompanied by significant energy needs,
the fulfillment of which, due to the energy price increases caused by both the sector’s
structural issues and the European Union’s sanctions on Russia and the responses to them,
resulted in price hikes (Gajdzik et al., 2024). The sharp rise in energy prices affected both
the residential and corporate sectors and, due to its ripple effects, was accompanied by
inflation varying in magnitude across countries (Shahzad et al., 2024). The overlapping
COVID-19 pandemic, energy crisis, and surging inflation created a so-called polycrisis, with
tourism being one of the affected sectors (Michalko et al., 2022a). The polycrisis of tourism
in Hungary was further deepened by adverse market developments related to the war between
neighbouring Ukraine and Russia, which had also experienced a recovery in tourism demand
(Misini & Tosuni, 2023). Although the polycrisis of domestic tourism, which was marked by
minor and major turbulences (e.g. the conflict in Gaza, falling real wages, lack of EU
subsidies), was presumably offset by various government measures, the operation of
companies underwent significant transformations with sectoral and regional characteristics
(Boros & Kovalcsik, 2021; Jaszberényi et al., 2021; Fekete-Fabian & Janosi, 2022).

While the COVID-19 pandemic, which played a decisive role in the emergence of the
polycrisis we observe today, was mitigated by a vaccine worthy of the Nobel Prize in
Medicine, the key to survival was the condition of an individual's immune system. Tourism
can be considered one of the pandemic's hardest-hit sectors, with the once-thriving industry
experiencing an unprecedented decline in traffic and revenue. The financial impact of this
downturn is reflected in the annual reports of companies dedicated to meeting the demands

of tourism.
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The study, conducted in spring 2024, is the first in the Hungarian and international literature
to attempt to show the effects of the polycrisis on turnover and profitability, as well as the
change in investment volume, by analysing the data available in the ORBIS database for all
tourism companies in Hungary between 2016 and 2022. Our research also extends to the
territorial and administrative distribution of company closures. In this context, companies
that were still operating in 2024 were considered resilient, and their resilience was analyzed
based on sectoral, territorial, and administrative settlement categories. These findings were
then compared with the characteristics of companies that ceased operations between 2020
and 2023. The novelty of the study, which is based on the merging of tourism and finance
for crisis prevention, lies primarily in the number of firms included in the database, the
simultaneous representation of sectoral complexity and sectoral diversity, and the

highlighting of the territorial and administrative characteristics of immunity.

5.2 Theoretical background

Tourism entered the 21st century facing an unprecedented level of crisis, and the past quarter-
century has been marked by recurring global and regional crises that have periodically caused
minor or major recessions in this sector of the national economy (Michalké et al., 2023). The
phenomena that have interrupted the growth trajectory of tourism for some time are mainly
attributable to terrorist attacks, epidemics and disruptions in the economic environment
(Jaszberényi et al., 2021). A search for the combination of the terms 'tourism' and ‘crisis’ in
the title keyword abstract filter of Scopus, one of the largest global bibliographic databases,
yields 5220 results. If we divide the period since the first co-occurrence of “crisis" and
"tourism" in scientific publications (Dupuy, 1972) into three equal parts, we find that 92.4%
of all records are from 2007 to 2024, and that the term "“crisis" occurs in 0.95% of all
publications on tourism between 1972 and 1989, 2.10% between 1990 and 2006, and 3.41%
between 2007 and 2024. Thus, tourism crises are mostly the subject of recent academic
research, which also indicates the frequency of occurrence of phenomena that negatively

affect the economic sector under study (Hall, 2010; Drammeh, 2024).

Terrorism entered the mainstream of tourism security research in the context of the 11
September 2001 attacks on the Twin Towers (World Trade Center) and other US targets
(Goodrich, 2002). However, the unexpected and faceless aggression that also impacted
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innocent tourists - particularly in Egyptian and Turkish resorts - had already been an integral
part of the "theoretical canon" (Sonmez & Graefe, 1998). Terrorist attacks linked to the
Islamic State, such as those in Port EI Kantaoui, Tunisia (2015), Paris (2015), Brussels
(2016), Nice (2016), and Barcelona (2017), not only necessitated efforts to help process the
grief caused by such bloodshed but also posed significant communication challenges for the
management of these popular tourist destinations (Barbe et al., 2018). While most terrorist
attacks caused relatively short-term declines in tourism activity within affected destinations,
the aforementioned attacks - similar to the 2002/2003 SARS outbreak and the 2008-2009
financial crisis - led to global crises characterized by a significant drop in international tourist
arrivals (UNWTO, 2023). The COVID-19 pandemic, which brought unprecedented declines
in tourism flows and a historic downturn in industry performance, was preceded by the global
health crisis linked to the spread of SARS, primarily affecting Southeast Asia. During this
period, tourism service providers and destination management organizations (DMOs) gained
valuable experience in both survival strategies and recovery efforts (Dwyer et al., 2006; Mao
et al., 2010; Min et al., 2011). Despite the accumulated knowledge, tourism-related service
providers and destination management were almost powerless in the face of the COVID-19
pandemic, which became global in 2020 and lasted for several years. State and municipal
restrictions, on the one hand, made it impossible to maintain the previous sales volume, and
on the other hand, fear of illness and the difficulties associated with travel hindered mobility,
especially cross-border tourism (Rather, 2021; Seyfi et al. 2023). The third group of crises
that significantly influenced the indicators of international tourism is represented by the
economic environment. The 2008-2009 global financial crisis had a profound impact on
lending, investments, operations, and most notably, on travel demand. Its effects, which
highlighted sectoral and regional differences, disrupted the development trajectory of one of
the world economy's leading sectors (Smeral, 2009; Song et al., 2010; Dumic¢ic¢ et al., 2017;
Armstrong & Read, 2018).

In the recent history of tourism, prior to the outbreak of the Covid-19 pandemic in 2020, it
had never happened that the number of international tourist arrivals would decline
continuously over two consecutive years globally, deviating from its development trajectory,
and, in addition, against the backdrop of a three-year recession, a specific polycrisis emerged

due to the interference of negative impacts (UNWTO, 2023). The spread of the concept of
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polycrisis in the international literature began with the Covid-19 pandemic, which
fundamentally shaped it, appearing in overlapping, rapidly emerging, and yet difficult-to-
resolve crises (Lawrence et al., 2024). The interpretation of polycrisis in the tourism context
is still in its early stages, as tourism is deeply intertwined with the economy and society of
the Anthropocene era, and particularly the analysis of its environmental impacts predicts
consequences closely linked to negative externalities (Matlovi¢ & Matlovicova, 2024).
Analysing the nature of the post-Covid polycrisis, Bianchi & Milano (2024) conclude that
orthodox interpretations of tourism impacts need to be replaced by approaches that reassess
the relationship with capitalism. Higgins-Desbiolles (2024) argues that the key to the future
lies in deep adaptation, in transforming tourism, which is partly responsible for the impending
collapse, so that the ecosystem can be preserved along the lines of reconciliation, resignation,
resilience and recovery. Polycrisis can thus be understood as a never-returning opportunity

for tourism to put the principle of sustainability into practice (Candia & Pirlone, 2022).

While tourism companies strive to operate with sustainability in mind, the period of
polycrisis for them was about survival, rebooting, and strengthening their immune systems
(Cheng et al., 2022, Huang et al., 2024). The research results published so far in the post-
Covid period suggest that tourism companies are pursuing a combined survival strategy,
including the use of public subsidies, solidarity-based business relationships, the use of
reserves, profile expansion or even profile change, reducing the number of employees and
units, reducing opening hours and attracting new demand segments (Rukumnuaykit et al.,
2022; Wijaya et al., 2022; Castro-Moreira, 2024; Gupta et al., 2024; Hovardaoglu & Calisir-
Hovardaoglu, 2024). The key to survival is the resilience of tourism, which relies on the
immunity of the companies involved in the sector (Colmekcioglu et al., 2022). While
resilience is a widely used concept in international and domestic tourism research (Gonda,
2022), the key moments of resilience, in particular its sectoral and territorial determinants,
have yet to be explored. Bod (2020), analysing the European economy in the post-Covid

period, concludes that cohesion is the key to immunity.

The specificities of the impact of the COVID-19 pandemic crisis on the financial reporting
of tourism companies have been only marginally explored using the tools of science until

now. In Hungary, there have been no such efforts, and even in the international literature,

131



analyses based on a significant database that examines the tourism sector in its complexity -
covering sectoral, territorial, and administrative peculiarities - are scarce. Sequeira et al.
(2023) examined accounting operations used during the pandemic in the tourism sector,
specifically in the wine industry, based on 13,000 companies in the ORBIS database in
Portugal from a legal perspective. Saus-Sala et al. (2024) focused on rural tourism enterprises
in Spain (Catalonia and Galicia) from the perspective of "financial health” in order to assess

their survivability by focusing on their profitability and solvency.

5.3 Research questions

The objective of the exploratory research is to define new directions and questions for
analyzing specific sectors within the accommodation and hospitality industry. In examining
the impact of the 2020-2024 polycrisis on Hungarian tourism, we focused on revenue,
operating profit, and changes in fixed assets, as well as the distribution of immunity by
geographic and administrative settlement categories. The primary goal of our research is to
uncover which geographically and administratively defined areas were most affected by the

Covid-19 crisis in the accommodation and hospitality sectors.
Our research questions are:

1. How did the revenue and operating profit (earnings before interest and taxes - EBIT)
of the domestic tourism industry change in the period 2020-2022 compared to 2019?

2. What level of fixed asset investments characterized the various subsectors of
Hungarian tourism between 2016 and 2022?

3. Can a pattern be identified in the companies that ceased operations between 2020 and
2023, based on geographical location and administrative settlement category in the

two tourism sectors in Hungary?
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5.4 Database

Despite tourism, defined as a change of environment coupled with the pursuit of experiences
and the consumption of services, becoming an integral part of contemporary social and
economic life with undeniable presence in daily life, (Michalké 2023), it is also statistically
measurable and represented in national accounts as an economic sector (Hinek 2020, Toth &
Téth, 2020). This research examines two sectors of tourism - accommodation services
(TEAOR 55) and food and beverage services (TEAOR 56) - along with their sub-sectors, as
classified by the Hungarian activity classification (TEAOR'08). From the ORBIS database,
managed by Moody’s, we have downloaded the financial data of enterprises belonging to the
eight tourism industry sectors (TEAOR codes) for the years 2016-2022. This database
contains the financial data of approximately 489 million public and private enterprises
worldwide, including Europe (Moody’s, 2024), and is an increasingly sought-after source of
data for the international study of tourism (Succurro & Boffa, 2018; Tobon Perilla et al.,
2022; Paule-Vianez et al., 2024). According to data from the Hungarian Central Statistical
Office (KSH), there were 30 624 enterprises active in the accommodation and food service
sector in 2018 (KSH, 2024), and we downloaded financial data (balance sheet and income
statement figures) from ORBIS for 27 169 enterprises based in Hungary, covering about 90%
of the enterprises in our study. From the ORBIS database, we also extracted the following
data of companies up to May 2024: date of establishment and termination (the latter when
relevant), and the registered address of the company. Geographical classification was
determined by postcode and administrative classification by head office. Table 28 shows the

number of enterprises included in the study by the TEAOR codes of their main activity.
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28. Table: TEAOR codes with sectoral description.

TEAOR code  Main activities Number of firms
Accommodation (55)
5510 Hotels and similar accommodation 2 347
5520 Holiday and other short-stay accommodation 1548
5530 Camping grounds, recreational vehicle parks and

trailer parks 146
5590 Other accommodation 1349
Food and beverage service activities (56)
5610 Restaurants and mobile food service activities 16 377
5621 Event catering activities 256
5629 Other food service activities 1521
5630 Beverage serving activities 3625
Total 27 169

Source: own work

In our study, we use the following simplified terms in Accommodation (TEAOR 55) sector:
Hotel services are referred to as hotels. The category of Holiday and other short-stay
accommodation services, which includes holiday homes, guesthouses, bungalows, rural
houses, cabins, youth hostels, tourist lodges, and shelters, is called holiday accommodation.
Camping services are referred to as camping, and Other accommodation services, which
include student dormitories, worker hostels, family-run pensions, and room rentals, are called

other accommaodation.

For the Food and beverage service activities (TEAOR 56, hereafter hospitality) sector: Other
catering services, which include food preparation, meal delivery, and workplace catering, is

referred to as other catering, while all other terms are used unchanged.

5.5 Methodology

We have analysed the performance of tourism from three approaches: at the firm level, with
aggregated data at the sectoral level, and also the share of firms that have ceased to exist. For
firm-level data, median values were considered, and the following filtering criteria were
applied: the company must have data on fixed assets and total assets, generate revenue greater
than zero, employ at least one person, and have recorded wage expenses. For each year, the

median of the EBIT margin (margin) and the median of the annual change in turnover at
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sector level was tested using a Wilcoxon test to verify whether there is a significant difference
between the median of the two years. For aggregate data at the industry level, the turnover
and EBIT values for the base year (2019) were adjusted by the consumer price index (CPI)
published by the KSH for 2020-2021-2022 in order to remove the impact of price changes
and thus provide an approximation of the volume change. The CPI for services was applied
to accommodation services, while the CPI for food was used for catering. The consumer price
index for services was 2.9% in 20202021, increasing to 7.1% in 2022. The food CPI rose
by 7.2% in 2020, decreased to 4.1% in 2021, and then surged to 26% in 2022. As an example,
we demonstrate the calculation of the cumulative adjusted value (revenue and EBIT) for
2022, based on 2019 values:

Y. Nominal value 545,
(1 4 i2020) (1 + i2021) (1 + i2022)

Where i is the relevant consumer price index for that year.

ZAdjsuted value 2019;¢,, =

The value of tangible assets must be accounted for over the years as specified in the
Accounting Act. The level of tangible asset investment for a given year was calculated
indirectly (based on the change in tangible assets and depreciation, relative to the tangible

asset stock of the base year T-1) using the following formula:

Tangible Assety — Tangible Asset(r_qy + Depreciationy

Tangible Asset Investment; (%) = Tangible Asset
(T-1)

Where T presents the year of investment.

We considered companies "immune” if they were established before 2018 and had not been
dissolved by 2024 (20,662 companies). We reviewed the number of company closures each
year and examined the rate of closures in each sector to ensure comparability. A Z-test was
used to determine whether there was a statistically significant difference between the units
of analysis. For the analysis by geographic location and administrative classification, we
excluded firms that closed before 2020, so we examined 18 792 enterprises. Among the

135



administrative settlement categories, towns and villages were combined, while county-level
cities and county seats were grouped under the label "county cities." We compared four
administrative units: the capital city, county cities, other cities, and towns and villages.
Geographically, nine territorial units were distinguished. The capital city, Pest county and
the Lake Balaton tourism region were considered as separate units, and the six planning
statistical regions were used for the territorial breakdown, based on the first two digits of the

postcode.

5.6 Results

In this chapter, we detail the impact of the Covid-19 crisis on the accommodation and
hospitality sectors, with a particular focus on the evolution of turnover and EBIT indicators
and the dynamics of fixed investment. Through the analysis of corporate and sectoral level
data, we reveal the distinct responses of each sector to the crisis, as well as the role of
government support in ensuring survival and long-term stabilization. In the remainder of the
chapter, the resilience of sectors is analysed by examining firm closures and the associated

Immunity across areas.

5.6.1 Company and sectoral analysis of turnover and EBIT
In Figure 16, we compare the sectoral-level aggregated annual revenue (solid-colored bars,

primary axis) and EBIT (patterned bars, secondary axis) values of the examined enterprises
to those from the pre-Covid year, 2019. The first four columns represent the sub-sectors of
accommodation services (Hotels, Holiday Resorts, Campsites, and Other Accommodation),
while the last four correspond to the sub-sectors of hospitality (Restaurant and Mobile
Catering; Event Catering; Other Food Services; Beverage Service Activities). The data are
detailed in Appendix Table 30.

The analysis of aggregated sectoral-level revenue and EBIT was further integrated with the
median values of annual sectoral-level revenue (Appendix Table 31) and EBIT margin
(Appendix Table 32). For the analysis of the median values of EBIT margin and turnover
change at sectoral level for each year, a Wilcoxon test was performed at 5% and 10%
significance level to test whether there is a significant difference between the median values

of the sector for two consecutive years. The results indicate that the median performance and
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revenue declines due to the Covid-19 crisis (from 2019 to 2020), followed by recovery in
2021 (improvement in median performance and revenue growth), were statistically
significant for most sub-sectors. However, exceptions were observed in sub-sectors such as
campsites and other accommodation services, where the relatively low sample size of
enterprises meant that the tests did not confirm significant changes in performance for these
sectors.

16. Figure: Annual change in average inflation-adjusted turnover and EBIT of tourism
branches compared to 2019.
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Source: own work based on ORBIS database.

Accommodation

In the accommodation services sector, hotels experienced the largest revenue decline in 2020
(-56%), primarily due to government and municipal restrictions, temporary closures, and the
absence of foreign tourists. Based on the change in median revenue, the turnover of half of
the businesses decreased by at least one-third (-32%) from 2019 to 2020 (Appendix, Table
31), indicating that a substantial portion of the sector's enterprises suffered significant
revenue losses. Neither the aggregate figures nor the median values showed notable
improvement in 2021. However, by 2022, inflation-adjusted turnover had increased by 5%
compared to 2019 (Table 30), showing that demand and revenue levels returned to their 2019
baseline in the third year after the outbreak of the COVID-19 pandemic.
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The hotels sector also declined significantly in aggregate EBIT in 2020, but in 2021 and 2022
it did not reach the level of 2019. In contrast, the median EBIT margin at the firm level
returned to the pre-COVID-19 rate of 8% (Table 32), indicating that half of the businesses in
the subsector restored their profitability. The difference is due to the fact that the larger hotel
chains (e.g. Danubius Hotels, Hunguest Hotels, Accor), which still had a significant profit
margin in the aggregated data in 2019, were not able to recover their profitability by 2022,
and thus suffered the impact of the Covid-19 episode in the longer term. In the other
accommodation sector, aggregate revenue decreased by 6% in 2020 (company median
change -13%) and increased by 35% in 2022 compared to 2019. Aggregate EBIT in this
sector rose by 200% in 2021 and 100% in 2022 relative to 2019, indicating that this sector
proved more resilient in terms of EBIT and revenue. In fact, it emerged as a beneficiary of
the crisis in 2021. In the camping sub-sector, revenue declined by 25% in 2020 and by 14%
in 2021, while in the holiday accommodation sub-sector, revenue dropped by 30% in 2020
and by 11% in 2021. The EBIT in the holiday accommodation sub-sector showed moderate
fluctuations (ranging between -27% and +35%), whereas the camping sub-sector experienced
a dramatic EBIT decline of -295% in 2020 (due to the large-scale disposal of tangible assets
by a single company), followed by an increase of 307% in 2021 and 553% in 2022. Overall,
while the other accommodation sub-sector demonstrated greater resilience, the camping sub-
sector can be regarded as one of the beneficiaries of the COVID-19 crisis. Future research

should empirically examine the changes within the latter sub-sector between 2020 and 2022.

Hospitality

In the hospitality sector, the biggest drop in turnover in 2020 was in event catering, followed
by beverage serving activities, whose revenue in all three examined years remained below
the 2019 level. However, the EBIT volume of beverage serving increased by 73% in 2021
and 93% in 2022 compared to 2019 (Appendix Table 30). The median values show a similar
trend. The median EBIT margin in the beverage services sector was -6% in 2020, indicating
significant losses (Appendix Table 32). Despite the declining turnover, the increasing result
can be explained by the optimisation of operations and cost reduction. An interesting topic
for further research could be examining how the beverage serving sub-sector reorganized its

operations and implemented innovative solutions in response to the COVID-19 crisis. In
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restaurant and mobile food service activities, as well as in other catering, revenue declined
by 27% in 2020. However, by 2022, both sub-sectors had exceeded their 2019 revenue levels.
EBIT also increased in both sub-sectors in 2021 and 2022 (Appendix Table 30).

5.6.2 Examination of the investment in fixed assets
During the COVID-19 pandemic, the government provided substantial support to the tourism

sector, including tax and social contribution reliefs, accommodation development grants,
subsidized loans, and the expansion of the Széchenyi Card Program (Pajrok, 2022). Under
the Kisfaludy Programme, HUF 150 billion and HUF 60 billion were allocated to the renewal
of accommodation facilities, including HUF 85 billion and HUF 60 billion respectively for
the development of rural hotels with a capacity of over 100 rooms and private
accommodation, and HUF 5 billion were opened for the development of campsites and
holiday homes (Kormany.hu, 2020). Based on company data, a total investment intensity of
HUF 225 billion was identified in the accommodation sector in 2020 and 2021, showing the

significant impact of state subsidies.

According to the survey by Sods & Varhelyi (2021), the majority of accommodations took
advantage of reduced traffic to carry out renovations. While 43% renovated buildings, 15.1%
modernised equipment, 10% made major investments and 9% upgraded services, 22.4% did
not make any investments during the restrictions. In the examined sector, significant

investments were observed in 2020-2021 based on changes in tangible assets.
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17. Figure: Change in fixed investment by sector compared to the previous year
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Source: own work based on ORBIS database.

Figure 17 shows the change in fixed investment in each sector compared to the previous year.

Accommodation service

In 2021, capital expenditure on tangible assets increased significantly in the case of holiday
accommodations and other accommodations, while it grew moderately for hotels. For
camping sub-sector, after a 20% decline in capital expenditure (explained by the significant
asset write-off of one company), the increase was the smallest, rising by 10-12%. Despite
the more modest investment amounts in the holiday accommodation and other
accommodation sub-sectors, the growth in tangible assets stood out (Appendix Table 33)
The median investment intensity at the corporate level did not decline notably in the first
year of the COVID-19 crisis, and in fact it increased remarkably in 2021 in the holiday sector
(from 4-6% to 10%) and camping (from 3-4% to 8%) sectors (Appendix Table 34).
Therefore, at the company level, investments increased, likely driven by significant

government subsidies.
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Hospitality

In the hospitality sector, the value of tangible assets in the restaurant and mobile food service
sub-sector increased by 21% in 2020 (Appendix Table 35). During the first year of the
COVID-19 crisis, investment intensity declined significantly in event catering, beverage
serving activities, and other catering services (Appendix Table 35), but by 2021, recovery
was observed across all sub-sectors. Median values at enterprise level also fell in 2020, from
14% to 7% in Event catering, from 14% to 10% in Restaurant and mobile food service
activities, from 13% to 10% in Other food service and from 5% to 2% in Beverage serving
activities (Appendix Table 34-35). Overall, investment in hotels and restaurants has also

fallen as demand in the sector has fallen due to the COVID-19 crisis.

5.6.3 Examining resilience through business closures
Table 29 presents the annual breakdown, by sub-sector, of the number of companies

established before January 1, 2018, that closed or remained active. We examined nearly four
times as many firms in hotels and restaurants as in accommodation services. A Z-test was
employed to compare the percentage shares of closed businesses within the total population
for each year, and significant differences were marked with asterisks at various significance

levels.

Figure 18 shows what percentage of the companies examined were closed in a given year. In
the hospitality sector, the share of closures increased significantly between 2016 and 2019,
and then decreased from 2020 to 2021, partly due to the state aids announced during the
Covid-19 crisis and the moratorium on payments. The processing time for bankruptcies,
liquidations, and dissolutions typically takes 1-2 years, suggesting that the 2022 peak
(confirmed at the 1% significance level) indicates that closures in the hospitality sector may
have already begun in 2021. In the accommodation sector, the number and proportion of
closed businesses began to rise in 2019, peaking in 2022. This change, compared to 2021,

was also confirmed at the 1% significance level.
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29. Table: Number and share of firms closed down by year between 2017 and 2023.

2017 2018 2019 2020 2021 2022 2023

Sectors . Operating Total
Closed companies

Accommod. 68 103 95 110 117 240 214 3291 4238

Hospitality 375 511 697 616 593 1439 1074 11098 16 403

Total 443 614 792 726 710 1679 1288 14389 20641

GRS 1,6% 2,’2% 2,3% 2,8% 3,0% ijﬁ) 6,1%

Hospitality 2,3% 3,*2:& 4;?:/0 4,3% 4,2% 10’:2% 8;?:&

Note: A Z-test statistical procedure was run to test whether the termination rate in a given year was
significantly different from the previous year.

* The change in the rate compared to the previous year is significant at p < 0.1.

** The change in the rate compared to the previous year is significant at p < 0.01.

Source: own work based on ORBIS database.

18. Figure: Sectoral share of closures in the sample of firms created before 1 January
2018
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Regional Characteristics of Immunity

We also examined the immunity of enterprises by geographical location and administrative
settlement category. Figure 19 shows the proportion of businesses that closed down between
2020 and 2024, broken down by geographical unit, focusing on hospitality companies. Based
on the geographical distribution, it is clear that hospitality businesses in the Balaton region
have the lowest proportion of closures (19%), while the highest closure rates were observed
in Budapest (34.4%) and Central Transdanubia, the region connecting the capital with Lake
Balaton (33.4%). Pest County, which includes the metropolitan area surrounding Budapest,
ranks third with 31.7% of hospitality business closures. There is a significant difference
between the share of Balaton region and Budapest-based firms that closed between 2020 and
2024 (Z-test at 1% significance level). This is due to the fact that both the hospitality and
accommodation services sectors in Budapest have been significantly affected by the decline
in the number of foreign visitors (KSH, 2020). For the other geographical units, the share of

firms that closed in the hospitality sector ranges between 25.4% and 27.9%.

19. Figure: Regional share of firms that will cease to exist between 2020 and 2024
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Source: own work based on ORBIS database.
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The order is also similar in the accommodation services sector: while the lowest rates of
company closures were in the Southern Great Plain (16.3%) and the Balaton region (17.2%),
the highest rates were in Budapest (25%) and Central Transdanubia (23.4%). In the other
geographical units, the rate of company closures ranged between 18.5% and 19.9%. Also for
accommodation services, the Z-test shows a significant difference between Budapest and

Lake Balaton.

The significant difference in business closures between Budapest and Lake Balaton can be
termed as "Balaton effect”. This phenomenon can be attributed to the fact that, during the
lockdowns, those who had the means temporarily relocated to their own holiday homes or
long-term rented properties in the Balaton area to escape the pandemic. This is supported by
the finding of Fekete et al. (2021) that in the Lake Balaton Special Resort Area (Balaton
Kiemelt Udiilékorzet), municipal leaders estimated that on average 26% of holiday home
owners moved to the area for longer periods during the mobility restrictions. KSH (2020)
points out that the number of nights spent in commercial accommodation decreased most in
Budapest, while the share of national turnover in the Lake Balaton tourist region increased
for both domestic and foreign visitors. In summary, in the case of hospitality, businesses
based in the Lake Balaton region proved to be more immune and the Covid-19 crisis hit

businesses based in Budapest and Central Transdanubia the hardest.

By category of administrative settlement

Figure 20 shows that between 2020 and 2024, while the share of closures in the hospitality
sector was lowest in cities (974 enterprises, 26%), the highest share was in the capital city
(1891 enterprises, 34.4%). The 8.4 percentage point difference, tested with a Z-test at a 1%
significance level, proved to be statistically significant. Similarly, in the accommodation
services sector, the highest proportion of closures was recorded in the capital city (273
businesses, 25%), while the lowest was in cities (172 businesses, 15.5%). According to the
Z-test, this difference is also statistically significant. In summary, examining tourism by
administrative units reveals that businesses headquartered in the capital experienced the
highest proportion of closures, whereas those operating in towns faced the lowest. Thus,

businesses in towns demonstrated greater immunity.
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20. Figure: Proportion of dissolved companies by administrative unit, 2020-2024
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Source: own work based on ORBIS database.

5.7 Conclusions

In this research, we examined the operation of sub-sectors within the sectors of
accommodation and food and beverage service activities during the polycrisis triggered by
the Covid-19 pandemic, using data available from the ORBIS database for the period 2016—
2023. The focus of the study was the immunity of firms, characterized by the proportion of
discontinued firms based on geographical location and administrative classification. The
significance of the differences was verified using a Z-statistic test. Corporate-level data were
analyzed using median values, while revenue and EBIT figures were aggregated at the sub-
sector level, with adjustments made to eliminate the effects of inflation. Investment intensity

was also examined.

The results show that within the accommodation sector, hotels experienced the largest

revenue decline in 2020, while the losses of other accommodation sub-sector were less
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severe, moreover, the latter achieved a 41% growth in 2022. Campsites can be considered as
one of the winners of the Covid-19 epidemic, as despite a decline in turnover in 2020 and
only moderate growth thereafter, their EBIT increased significantly in 2021 and 2022. In the
food and beverage service sector, event catering and beverage services declined significantly,
but both sectors recovered by 2022, as shown by their EBIT growth. The investment rate in
the accommodation services sector increased moderately, except for the low-intensity
camping sector. The investment ratio in the accommodation sector showed moderate growth,
except for the low-intensity campsite sub-sector. Government support measures and
investment programs implemented during the Covid-19 pandemic played a significant,
though differentiated, role in the survival and development of enterprises, thereby
strengthening their resilience (Gonda, 2022).

The rate of enterprise deaths in the accommodation and food services sectors showed
significant regional variation over the period. For example, the situation for hotels was
particularly negative in Budapest, where strict closures and a lack of foreign tourists led to a
significant drop in revenues, and several large hotel chains were unable to recover their pre-
Covid-19 crisis performance by 2022. The "Balaton effect” is characterized by the fact that
between 2020 and 2023, while the share of firms that closed down was lowest in the Balaton
tourism region (19.0%), most firms closed down in Budapest (34.4%). This can be attributed
to the fact that many people relocated to the Balaton area during the pandemic, and domestic
tourism was favored over international travel, which often involved inconveniences such as
testing and quarantine. These trends further reinforced the tourism significance of the region

surrounding the “Hungarian sea”.

Our research uncovered numerous phenomena calling for further, in-depth investigation.
Among these, it highlighted the substantial increase in the profitability of the previously less-
examined campsite sub-sector. To better understand the reasons behind this, we recommend
conducting an empirical analysis of the changes that occurred in campsites during the 2020
2022 period. A similar question that needs to be answered for the hospitality sector is
whether, despite their declining turnover, beverage service firms have been able to increase
their profitability. Another key question is how the examined sectors reorganized their

operations and what innovative solutions were implemented in response to the Covid-19
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crisis. Finally, it is important to examine the sources and types of fixed asset investments
undertaken by various sub-sectors and the extent of support received for these investments.

Given the weight and societal role of the examined sectors, the supplement to the "National
Tourism Development Strategy 2030," titled Tourism 2.0, published by the Hungarian
Tourism Agency during the Covid-19 pandemic in 2021, identified data-driven sector
management as one of the 12 most critical directions. In our opinion, a broadening of the
analysis presented in this study could contribute to decision making based on information
from the National Tourism Data Supply Centre (Nemzeti Turisztikai Adatszolgaltato
Kozpont). Regular or periodic analyses of the financial reports of businesses in the
accommodation and food service sectors would effectively support tourism management in
Hungary. Expanding the study to include foreign companies would also facilitate

international comparisons.
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5.8 Appendix to the article

30. Table - Change in aggregate turnover and EBIT at sector level compared to 2019

Turnover EBIT
Sector change in value
2020 2021 2022 2020 2021 2022
Hotel services -56% -41% 5% -141% -88% -61%
Holiday and other temporary accommodation -30%  -11% 15% 5% -27% 35%
services
Camping services -25%  -14% 31% -295% 307%  553%
Other accommodation services -6% 13% 41% 27%  228% 91%
Restaurant, mobile catering -27% -6% 10% -75% 45% 23%
Event catering -51%  -29% 0% -185% -50% 25%
Other food service activities, i.e. food service -27% -7% 4% -67% 16% 31%
activities of kitchen establishments, food
serving activities of factory catering
Drinks service -34% -20% -1% -204% 73% 93%

31. Table - Annual change in turnover of enterprises compared to the previous year,
median values

TEAOR  Sector 2018 2019 2020 2021 2022
5510 Hotel services 13% 8%** -32%**  25%** 50%**
5520 Holiday and other temporary 9% 8%** -28%**  21%** 30%

accommodation services
5530 Camping services 16% 10%**  -199%**  19%** 36%
5590 Other accommodation 9% 10%**  -13%**  16%** 30%
services
5610 Restaurant, mobile catering 21% 12%**  -21%**  27%** 36%**
5621 Event catering 18% 11%** -47%**  21%** 31%
5629 Other catering 10% 10%**  -20%**  20%** 39%
5630 Drinks service 9% 9%p** 27%**  12%** 450%**

* The change in the median from the previous year is significant at p < 0.1.

** The change in the median compared to the previous year is significant at p < 0.05.

Note: Change in turnover for a given company: net turnoverr/ net turnover (. -1

We ran the Wilcoxon signed-rank test, which is used to examine differences between paired samples. The
purpose of the test is to determine whether there is a significant difference between the median of two years
(two samples). Changes were analysed by comparing the median for each year to the median for the previous
year, so we were not able to analyse changes for 2018

Source: own work based on ORBIS database.
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32. Table - Median annual change in company EBIT margins

TEAOR

code Sector 2018 2019 2020 2021 2022
5510 Hotel services 9,0% 7,7%**  1,3%**  8,0%**  10,6%**
5520 Holiday and other temporary 5,1% 5,3%* 0,8%**  6,9%**  85%**

accommodation services.
5530 Camping services 5,8% 10,2% 5,8% 11,7%* 7,0%
5590 Other accommodation services 4,7% 5,2% 4,2% 8,7%**  8,6%**
5610 Restaurant, mobile catering 3,7% 3,9%** 1,6%**  8,0%**  4,3%**
5621 Event catering 2,7% 2,6% 0,3%** 3,9%* 2,0%
5629 Other catering 2,3% 2,4% 0,9%**  3,5%0** 3,1%
5630 Drinks service 1,4% 1,8%**  -6,4%**  14%**  14%**

* The change in the median from the previous year is significant at p < 0.1.

** The change in the median compared to the previous year is significant at p < 0.05.

Note: EBIT margin for a given company is calculated as the ratio of Operating profit / Net sales).

We ran the Wilcoxon signed-rank test, which used to examine differences between paired samples. The purpose
of the test is to determine whether there is a significant difference between the median of two samples (two
years). Changes were analysed by comparing the median for each year to the median for the previous year, so

we were not able to analyse changes for 2018

Source: own work based on ORBIS database.

33. Table - Amount of investment in capital goods at sectoral level (aggregate nominal
value) calculated on the basis of capital stock and depreciation (thousand forints)

Sector 2020 2021 2022 Total

Hotel services 82 862 031 105 531 254 178 331 869 366 725 154
Holiday and other temporary 3471603 13 553 629 12 124 078 29 149 310
accommodation services

Camping services -1 102 226 460 612 555 138 -86 476
Other accommodation services 8998 875 11 354 566 11 369 454 31722 896
Total 427 510 884
Restaurant, mobile catering 45 162 766 71651 284 89 090 959 205 905 009
Event catering -82 522 645 248 909 528 1472 254
Other catering 1501524 7 136 687 7 029 545 15 667 756
Drinks service 1234796 3985 868 5203 327 10 423 991
Total 233 469 010

Note: the amounts shown in the table above represent the total investment in each sector.
Source: own work based on ORBIS database.
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34. Table - Corporate annual fixed investment, median values

TEAOR Sector 2018 2019 2020 2021 2022
code
5510 Hotel services 5% 8% 6% 6% 6%
5520 Holiday and other temporary 4% 6% 7% 10% 7%
accommodation services
5530 Camping services 4% 3% 3% 8% 3%
5590 Other accommodation services 9% 11% 9% 9% 6%
5610 Restaurant, mobile catering 12% 14% 10% 13% 15%
5621 Event catering 16% 14% 7% 15% 41%
5629 Other catering 13% 13% 10% 10% 14%
5630 Drinks service 4% 5% 2% 4% 6%

Note: The calculation of the % of investment in fixed assets of a company was derived in Methodology

Chapter 5.

Source: own work based on ORBIS database.
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35. Table - Change in aggregate annual fixed capital formation at sector level

Sector From16 From17 From18 from16 From19 From20 From21 from 19

to '17 to '18 to '19 to 19 to '20 to 21 to '22 to 22

Hotel services 14,06% 14,39% 21,41% 56,18% 8,03% 9,78% 15,55% 36%

Holiday and other 14,01% 17,33% 11,94% 47,46% 8,40% 31,73% 22,51% 71%

temporary

accommodation

services

Camping services 10,69% 4,49% 3,34% 18,97%  -19,21% 10,53% 12,19% -2%

Other 14,42% 18,92% 22,55% 63,13% 25,31% 26,68% 22,08% 89%

accommodation

services

Restaurant, mobile 17,15% 23,03% 23,74% 70,25% 21,27% 30,61% 31,98% 97%

catering

Event catering 17,22% 16,88% 11,29% 48,42% -2,73% 24,30% 30,65% 49%

Other catering 14,19% 16,65% 26,53% 58,72% 6,38% 31,89% 26,92% 67%

Drinks service 13,98% 26,10% 20,01% 64,25% 7,03% 23,93% 28,45% 59%

Note: The calculation of the % of investment in fixed assets of a company was derived in Methodology Chapter 5.

Source: own work based on ORBIS database.
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6 SUMMARY AND FURTHER RESEARCH QUESTIONS

In my dissertation, I set out to explore the financial impact of the COVID-19 crisis on
businesses. I focused particularly on corporate financial performance, crisis management
strategies, and sectoral differences across the EU27, while also narrowing some of the
analyses specifically to Hungary. To address the research objectives from multiple angles,

I conducted five studies with different scopes, methodologies, and data sources.

In this final Chapter, I first summarize the research objectives and main findings of the
five articles, presenting the results in light of the research questions and with a focus on
emphasizing how the findings relate to each other. Following that, I address the research
limitations and propose future research directions, supported by methodological
reflections and relevant literature. Finally, I summarize the key implications for both
economic policy and the academic community, in line with the practical relevance of the

dissertation’s results.

As this dissertation follows an article-based format, it is based on findings from completed
and published (or submitted) research studies. Overall, the dissertation is built around
three main research objectives, which were addressed through four individual studies.

Across these studies, I formulated and answered a total of nine research questions.

6.1 Summary of the research objectives and main results

A central theme of the dissertation is the role and impact of crisis support programs.
Article 2 identifies major differences in the size and structure of government support
measures across the EU27, showing that support was not always in line with the severity
of the health or economic impact. Article 3 shows that in countries with extensive credit-
based support, the temporary rise in zombie firms was more visible. Article 4 concluded
that in Hungary, support was often distributed without taking into account how severely
different sectors were affected. Article 5 further expanded on this picture, showing that
investment in the tourism sector was maintained largely due to targeted programs. These

results together suggest that the crisis support programs had a stabilizing effect. However,
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a better targeting - by firm size, sector, or financial health - could improve efficiency and

reduce long-term zombification risks.

Articles 4 and 5 highlight that the pandemic hit sectors and regions differently.
Tourism-related sectors, travel agencies, video and television program production, and
water transport suffered the most, while chemical and pharmaceutical industries,
warehousing, and transportation support activities experienced growth. Regional
differences were evident: Budapest’s hospitality sector struggled due to the drop in foreign
visitors, whereas the Balaton area benefited from increased domestic tourism - this pattern,
known as the "Balaton effect,” which underlines the value of considering regional

dynamics in policy planning.

The findings show that the COVID-19 crisis had its strongest impact in 2020, causing
short-term disruption in several sectors. Article 3 reports that the increase in share of
zombie firms was temporary, with levels returning to normal by 2021. Articles 4 and 5
show improvements in key financial indicators - such as EBIT and investment intensity -
across different sectors from 2021 onward. The crisis followed a clear V-shaped recovery
path: after the sharp downturn in 2020, most sectors showed signs of consolidation by

2021. In the long run, none of the examined industries suffered lasting structural damage.

The key findings of each article are presented in Table 36 and discussed further in
subchapters 6.1.1-6.1.3. These sections provide an overview of the findings, respond to
the research questions, and place them in the context of the dissertation’s broader

objectives.
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36. Table - Overview of Research Objectives, Questions, Methods, and Main Findings

Research Question

Method/Main Statement

RO 1: Comparison of European countries’ crisis management strategies in the

EU27 countries

A2.RQ1: How can the EU27 countries be grouped
based on their preparedness for the challenges of
COVID-19, as well as their responses to protection
measures and the resulting health and economic
impacts?

Method: Hierarchical clustering

Statement: EU27 grouped into six clusters; North—
South contrast; CEE followed middle-way
strategy.

A2.RQ2: How do the levels (as a percentage of
GDP) and forms of European Commission-backed
state aid measures differ across the identified
clusters of EU27 countries?

Method: Descriptive statistics

Statement: EU aid varied by cluster; driven by
economic distress; Hungary received high support
via guarantees.

RO 2: The share of zombie companies during the time of Covid-crisis

A3.RQ1: Was the increase in the number of zombie
firms in the manufacturing sector greater in
countries with significant credit easing measures
during the COVID-19 pandemic?

Method: Hierarchical clustering, Z-test

Statement: Zombie share rose in support
countries; effect was temporary; no long-term
zombification.

A3.RQ?2: How do the annual survival rates of firms

identified as zombies over a two-year timeframe
change from 2016 to 2022?

Method: Cohort-matrix

Statement: Zombie survival slightly increased in
support countries; effect was short-lived.

A4.RQ?2: How did the proportion of zombie firms
and undertakings in difficulty change over this
period in Hungary?

Method: Descriptive statistics

Statement: Zombie share increased in
Accommodation and Food Services sector; other
sectors stable

RO 3: Sectoral analysis of corporate fina
crisis

ncial performance during the COVID-19

A4.RQ1: How did the sectoral financial
performance of Hungarian small and medium-
sized enterprises (SMEs) change during the
COVID-19 pandemic?

Method: Two-Step cluster analysis and descriptive
statistics

Statement: SME performance dropped in 2020; V-
shaped recovery; hardest hit: tourism, media, water
transport.

AS5.RQ1: How did the revenue and operating profit
(earnings before interest and taxes - EBIT) of the
domestic tourism industry change in the period
2020-2022 compared to 2019?

Method: Wilcoxon
descriptive statistics

signed-rank  test and

Statement: Severe 2020 downturn in tourism;
hotel revenues fell most; other segments showed
strong recovery by 2022.

A5.RQ2: What level of fixed asset investments
characterized the various subsectors of Hungarian
tourism between 2016 and 2022?

Method: Descriptive statistics

Statement: Tourism investments sustained by
government support; accommodation sector grew;
hospitality recovered after 2020

AS5.RQ3: Can a pattern be identified in the
companies that ceased operations between 2020
and 2023, based on geographical location and
administrative settlement category in the two
tourism sectors in Hungary?

Method: Z-tests and descriptive statistics

Statement: Firm closures highest in Budapest;
lowest at Balaton due to domestic tourism—
“Balaton Effect.”

Source: own work
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6.1.1 Research Objective 1: Comparison of European countries’ crisis
management strategies in the EU27 countries

Previous studies have examined how European countries were affected and responded to
the COVID-19 crisis from various aspects, such as health system capacity (Aristodemou
et al., 2021), the timing and stringency of policy interventions (Bouckaert et al., 2020;
Gros et al., 2021), and excess mortality (Ziakas et al., 2022; Sobczak & Pawliczak, 2022).
Others have applied cluster analysis to explore regional disparities and government
strategies (Bucci et al., 2022; Dzurova & Kvéton, 2021). However, these works typically

focused on a single dimension or a short timeframe.

My aim in Article 2 is to build on previous literature by introducing a novel,
multidimensional clustering framework that integrates health, policy, and economic
variables over an extended period (January 2020 — April 2022), which helps provide a

more comprehensive classification of EU27 countries’ crisis management strategies.

A2. Research Question 1: How can the EU27 countries be grouped based on their
preparedness for the challenges of COVID-19, as well as their responses to protection

measures and the resulting health and economic impacts?

To answer the question hierarchical clustering was applied with Ward linkage to form
comparable groups. The main conclusion of the research is that EU27 countries were
categorized into six clusters (West, South, North, Baltic, CEE, and Bulgaria as a quasi-
outlier) based on healthcare preparedness, protective measures, and pandemic impacts.
Hungary is part of the Central and Eastern Europe (CEE) cluster, which followed a
middle-way strategy across multiple dimensions, leading to a moderate economic
contraction. Our analysis confirmed the contrast between Northern and Southern
European countries: the South cluster faced the strictest lockdowns and highest
vaccination coverage but experienced the most severe economic contraction. The North

cluster maintained positive GDP growth with relatively loose measures.

The article continues to assess the EU27 countries’ use of State Aid under the COVID-19

Temporary Framework by comparing the relative size and types of financial support
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measures across and within country clusters. The following research question was

addressed:

A2. Research Question 2: How do the levels (as a percentage of GDP) and forms of
European Commission-backed state aid measures differ across the identified clusters of

EU27 countries?

To explore this question, we examined the distribution of state aid in both nominal and
relative terms (as a share of GDP), and aggregated national data to identify patterns across
country clusters. Based on our analysis, we found that EU financial support varied
significantly, with the South cluster countries averaging 7% of GDP, and the Western
cluster reaching 5.1%, while the Northern cluster had the lowest average at 1.7%.
Bulgaria received only 2.6% of GDP in EU support, despite experiencing high mortality.
These results indicate that the aid was driven more by economic distress than health
impacts. Hungary stands out within the CEE group due to its exceptionally high level of
EU support (8.7% of GDP) driven by its reliance on guarantee schemes.

6.1.2 Research Objective 2: The share of zombie companies during the time of
Covid-crisis

As I outlined and discussed in Section 1.4.2, concerns have emerged in the literature that
COVID-19 support measures, while aimed at stabilizing the economy, may have also
prolonged the survival of financially weak or zombie firms, potentially hindering recovery
(EBA, 2020b; Laeven et al., 2020; Acharya et al., 2021; Pelosi et al., 2021; Bighelli et al.,
2022). To address this concern, Article 3 investigates whether the prevalence of zombie
firms increased more in countries that introduced extensive credit easing measures during

the pandemic:

A3. Research Question 1: Was the increase in the number of zombie firms in the

manufacturing sector greater in countries with significant credit easing measures during

the COVID-19 pandemic?

Based on firm-level financial data from the Orbis database and using four different
identification methods, I found that the share of zombie firms in the manufacturing sector

increased more in support-cluster countries (Spain and Italy) than in non-supporting
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countries (Denmark, Sweden, and Finland) during 2020. These clusters were identified
through a three-step clustering process that grouped countries based on the extent and type
of credit-facilitating measures and interventions, including the size of loan guarantees and
the scope of moratoria. However, this increase remained temporary, as the share of zombie
firms nearly returned to 2019 levels by 2021, indicating that government measures did not
lead to long-term zombification. This result, as observed in our analysis of the
manufacturing sector, is in line with previous findings suggesting that COVID-related
support did not systematically benefit zombie firms in the long run (Bighelli et al., 2022;
Pelosi et al., 2021).

In addition to examining the share of zombie firms, we wanted to understand their
persistence over time, so we applied a cohort matrix analysis to explore whether
government support influenced their long-term survival. Following Carreira et al. (2022),
who distinguished three possible paths for zombie firms - continued zombification,

recovery, or exit - we applied this framework to track their status over time.

A3. Research Question 2: How do the annual survival rates of firms identified as zombies

over a two-year timeframe change from 2016 to 2022?

The cohort matrix analysis showed that zombie firms in supporting countries had slightly
higher survival rates in 2020 compared to pre-COVID years (e.g. in Italy, first-year
survival increased from 44-49% to 50%; in Spain, from 50-51% to 55%), while in non-
supporting countries, survival rates stagnated or even declined (e.g. in Sweden, from 47—
49% to 45%). These results indicate that support measures had only a temporary eftect on

the persistence of zombie firms in supporting countries.

To complement the EU-wide analysis, in Article 4 we narrow the focus to Hungary, in
order to examine how the share of zombie firms and undertakings in difficulty changed

across different sectors during the crisis.

Ad. Research Question 2: How did the proportion of zombie firms and undertakings in

difficulty change over this period in Hungary?

To the best of our knowledge, we were the first to examine zombie firm ratios at the

national economic sector level using Hungarian firm-data. We looked at 11 sectors and
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calculated the ratios using McGowan’s (2018) methodology, applying both the original
three-year and a modified two-year definition for the 2019-2022 period. The share of
zombie firms typically ranged between 2% and 10% across sectors, but in the
Accommodation and Food Services sector - which was hardest hit by the crisis - it
increased from 7—8% in 2020 to 25.9% in 2021 (2-year method), which also reflects the
sector’s vulnerability. Similarly, the share of undertakings in difficulty in this sector rose
modestly in 2020 (from 16.7% to 18.7% under the post-crisis definition), but improved in
2021 and remained below 2019 levels thereafter. In other sectors, both indicators showed

no significant deterioration during the crisis.

6.1.3 Research Objective 3: Sectoral analysis of corporate financial performance
during the COVID-19 crisis

As discussed in Section 1.4.3, my experience and the literature both suggest that the
financial impact of the COVID-19 crisis varied considerably across industries, with some
sectors - especially tourism and certain service industries - more severely affected than
others (MNB, 2020b; El-Meouch et al., 2024; Shen et al., 2020). The earlier studies often
focused on macroeconomic trends or analyzing of publicly listed firms’ financial data, I
found that less attention has been paid to sector-level developments using firm-level data,
particularly for SMEs. Article 4 aims to address this gap by analyzing how the financial

indicators of Hungarian SMEs changed across sectors during the pandemic.

A4. Research Question 1: How did the sectoral financial performance of Hungarian

small and medium-sized enterprises (SMEs) change during the COVID-19 pandemic?

To better understand the sectoral impact of the pandemic on SMEs, I analyzed how key
financial indicators changed across sectors during the crisis. The analysis based on EBIT
and turnover changes shows that the financial performance of Hungarian SMEs
deteriorated significantly in 2020, but showed clear signs of recovery by 2021, particularly
in terms of EBIT indicators - suggesting a V-shaped rebound. However, the crisis did not
affect all sectors equally. Tourism-related industries (Accommodation and Food Services
sector), travel agencies, video and television production, and water transport suffered the
most, while others - such as the chemical and pharmaceutical industries, warehousing, and

transport support services - experienced growth during this period.
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In Article 4, I found that tourism was one of the most vulnerable industries during the
COVID-19 crisis, mainly due to lockdown measures. This is consistent with international
findings, as the tourism sector experienced an unprecedented and prolonged decline in
global activity, which caused overlapping and closely connected disruptions often referred
to as a 'polycrisis' (UNWTO, 2023; Lawrence et al., 2024). Global tourist traffic declined
by 72% in 2020, 69% in 2021, 34% in 2022, and 11% in 2023 compared to the record year
of 2019 (UNWTO, 2024). Based on this literature and my previous professional
experience, it is clear to me that the deep integration of tourism within economic and
social systems contributed to especially complex and long-lasting financial consequences.
In line with the aim of Research Objective 3, Article 5 presents a detailed analysis of
two key tourism-related sectors - accommodation services (in the Hungarian sectoral
classification: TEAOR 55) and food and beverage services (TEAOR 56) - including
their sub-sectors. In this article, I aimed to explore the changes in revenue and operating
profit between 2019 and 2022, patterns of fixed asset investment across sub-sectors
between 2017 and 2023, and regional differences in firm closures within the Hungarian

tourism industry over the same period.

AS. Research Question 1: How did the revenue and operating profit (earnings before
interest and taxes - EBIT) of the domestic tourism industry change in the period 2020-
2022 compared to 2019?

To answer this question, I analyzed the trends using sector-level aggregate and median-
based indicators derived from the ORBIS database. To assess whether the observed year-
on-year changes were statistically significant, I applied the Wilcoxon signed-rank test. The
results show that the accommodation and food service sectors were among the hardest hit
by the pandemic. Hotels experienced the sharpest revenue decline in 2020 (declined by
56%), while other accommodation types showed remarkable resilience, achieving 41%

revenue growth by 2022 compared to pre-crisis levels.

AS. Research Question 2: What level of fixed asset investments characterized the various

subsectors of Hungarian tourism between 2016 and 2022?
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In order to examine capital expenditure intensity, I used an indirect calculation based on
annual changes in tangible assets and depreciation, which allowed me to assess investment

intensity across sectors and over time.

Overall, government-backed investment programs played a key role in sustaining capital
expenditures during the crisis. According to the analysis, tangible asset investments in
accommodation services increased during 2020-2021, with notable growth in holiday
accommodations (+10% median investment intensity in 2021). In the hospitality sector,
initial investment declines in 2020 were followed by recovery in 2021. This trend was
likely driven by targeted government support, most notably the Kisfaludy Tourism
Development Program, which provided more than HUF 200 billion in funding for the
renovation and modernization of accommodation facilities across Hungary (Kormany.hu,

2020; Pajrok, 2022).

AS. Research Question 3: Can a pattern be identified in the companies that ceased
operations between 2020 and 2023, based on geographical location and administrative

settlement category in the two tourism sectors in Hungary?

To address this question, I examined business closures among firms established before
2018 that were still active in 2020, and tracked their operational status through 2024.
Using a sample of nearly 19,000 companies, I applied Z-tests to compare sectoral,
regional, and administrative differences in closure rates, and examined whether the

observed patterns were statistically significant.

The findings highlight significant differences across regions. Budapest recorded the
highest rate of firm closures (34.4%), likely due to stricter lockdowns and a sharp decline
in foreign tourism. In contrast, the Balaton region showed the lowest closure rate (19.0%),

benefitting from a shift toward domestic travel.

We referred to this regional resilience as the “Balaton Effect”, which reflects how
increased domestic travel helped businesses in the area remain more stable compared to
other regions. This can be explained by the fact that many people temporarily relocated to
the Balaton area during the pandemic, and domestic tourism was preferred over

international travel, which often involved additional burdens such as testing and
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quarantine. These trends further highlighted the tourism significance of the region

surrounding the “Hungarian sea”.

Overall, Article 5 contributes to a deeper understanding of the tourism sector’s financial
resilience during the COVID-19 crisis by combining firm-level, sectoral, regional, and
investment-related aspects, while also providing novel, data-driven evidence on

Hungary’s tourism industry.

6.2 Research limitations

In terms of research limitations, several restrictive factors emerged in the individual
studies. In terms of support measures, it should be noted that in Article 2, only EU-level
support (The State aid Temporary Framework program) was analyzed, while government-
level measures were not considered. A unified database in this regard could facilitate

future research.

Regarding zombie firms in Article 3 and Article 4, there is no standardized taxonomy for
defining them. In this study, a broader methodological approach was applied, as
determining whether a company received additional credit during the analyzed period (a
narrower definition) would require access to credit registers or banking databases.
However, if the Central Credit Information System (KHR — Kozponti Hitelinformacio
Rendszer in Hungarian) were available for research purposes in Hungary, it could allow
for the application of a narrower zombie firm definition within the context of domestic

analysis.

Three articles applied a longitudinal approach - Article 3 covering 2016 - 2022, Article 5
analyzing the period from 2016 to 2023, and Article 4 focusing only on 2019 - 2022 - the
shorter pre-crisis baseline in Article 4 reduces the robustness of conclusions regarding pre-
pandemic financial trends. Although the pre-crisis baseline in Article 4 is limited to 2019,
this year is widely accepted as the last 'normal' pre-pandemic year, with stable economic
growth in Hungary. Another limitation of Articles 4 and 5 is that the analyses were based
on sector-level aggregates and medians rather than firm-level data. While this approach
helped to highlight overall sectoral trends, it may have hidden important differences

between individual firms and their individual responses to the crisis.
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Finally, a general limitation of the research is that the analyses were based solely on annual

financial data, meaning that intra-year fluctuations caused by different waves of the

coronavirus were not taken into account.

6.3 Further research questions

The studies presented in this dissertation highlight several areas where further research

could contribute to a more detailed understanding of the financial impacts of the COVID-

19 crisis on businesses. These directions build on the questions and limitations identified

throughout the articles:

Other aspects of financial effects of Covid-19 crisis: First, there is scope to
explore the financial effects of the crisis in greater depth and from additional
perspectives. Article 1 highlighted that while financial impacts were often
referenced in systematic literature reviews (SLRs), they were rarely addressed as
a primary research focus. Future studies could examine more systematically how
operational disruptions and demand-side changes influenced financial outcomes,
specifically within the framework of SLRs. Additionally, it would be valuable to
examine how the COVID-19 crisis influenced banking, cash flows, borrowing, and
especially dividend policies - an area where most studies so far have only covered
2020, suggesting scope for further systematic reviews.

Evaluating the targeting of crisis support measures: Second, future studies
could focus on the targeting and effectiveness of crisis support measures. Although
the role of support programs was examined across Articles 2—5, analyses were
limited to aggregate data. Access to firm-level information would allow for more
precise assessment of how financial support contributed to business survival and
stability. A good example is the study by Bighelli et al. (2022), who used micro-
level data from five countries through the CompNet database. In addition, event-
based panel modelling could provide stronger causal insights into the sector-
specific effects of the COVID-19 crisis.

The tourism sector also offers several directions for future research. As
highlighted in Article 5, further analysis is needed to understand the surprising

profitability trends in campsites, as well as the recovery patterns of beverage
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service firms. It would also be valuable to examine how tourism-related businesses
reorganized their operations and adopted innovative responses during the
pandemic. These topics could be explored through firm-level case studies or
targeted surveys to examine managerial practices and strategic adaptations during
the pandemic.

— Sectors impacted by the COVID-19 crisis could be further explored by
expanding the sectoral analysis in Article 4 due to their limited economic weight,
both in scope and through international comparisons. Sectors such as Arts,
Entertainment and Recreation, Education, and Health and Social Work - not
covered in Article 4 - were heavily affected by lockdowns, as noted by Jeannotte
(2021), Betzler et al. (2021), and Wall-Andrews et al. (2021). Firm-level research
in these sectors, along with comparative studies across countries, could provide

further insight into the broader economic impacts of the pandemic.

6.4 Implications

The findings of this dissertation also highlight several practical lessons for economic

policy and researchers. In this chapter, I would like to summarize them.

The first clear recommendation is that future crisis support programs should take sectoral
differences more carefully into account. As shown in Article 4, financial support during
the COVID-19 crisis was often distributed in a generalized manner in Hungary, which did
not always reflect the actual sectoral vulnerabilities identified. This is particularly
important given the temporary zombification risks observed: according to Article 3 while
widespread zombification was avoided, some warning signs appeared in countries with
extensive credit support. Helmersson et al. (2021) also showed that despite eligibility
criteria, up to 90% of zombie firms may have qualified for public support schemes in the
euro area, which highlights the need for stricter screening mechanisms. Future programs
could therefore include mechanisms to filter out non-viable firms more effectively. Well-
targeted approaches could improve effectiveness, for example by incorporating financial
vulnerability indicators, such as leverage, interest coverage, capital adequacy or cash-flow

ratios into the eligibility criteria of future programs. These indicators can be easily
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assessed by banking professionals based on audited financial statements or even interim

ledger data, for instance during new loan applications or periodic credit reviews.

The next policy recommendation is the access to firm-level data on crisis-related subsidies
should be expanded in Hungary for research purposes. This would allow for a more
thorough ex-post assessment of the efficiency of public support schemes. As highlighted
in Articles 3-5, the lack of firm-level support data limits the ability to evaluate whether
aid reached the most vulnerable or strategically important firms. The usefulness of such
micro-level evaluation is well illustrated by Lalinsky and Pal (2021), who used firm-level
data from Slovakia to assess the impact of COVID-19 policy support on corporate
performance. Controlled access to anonymized records, similar to initiatives like
CompNet or the ECB’s AnaCredit, would significantly improve the effectiveness of policy

evaluation in Hungary.

The sectoral results also suggest several policy considerations for tourism. Article 5
highlighted the unequal geographical effects of the crisis: Budapest’s hotel industry was
heavily affected by the decline in international visitors, while the Balaton region saw
increased domestic tourism. The “Balaton effect” shows that strengthening domestic
tourism can reduce risks during crises, and that regional differences should be better
considered when planning support. These findings, drawn from across the dissertation,
emphasize the importance of more data-informed and responsive policy-making in

preparing for future economic shocks.

From a research perspective, I believe this dissertation contributes to the academic
literature by providing longitudinal, sector-level insights into how Hungarian SMEs
responded to the COVID-19 crisis. In terms of zombie firm identification, the EBITDA-
based method introduced in Article 3 may support future research into zombification,
offering an approach that is more closely aligned with banking practice than traditional
EBIT-based models. In addition, through the multidimensional country-level clustering
developed in Article 2, I aimed to offer a valuable framework for cross-country
comparisons within the EU27, supporting future research into the deeper understanding

of different crisis management strategies.
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