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Abstract: Can historical company data help estimate future performance during economic uncertainty? This study investigates whether past
business cycles can be used to estimate profitability in the context of a polycrisis — a period marked by overlapping disruptions such as avian
influenza, COVID-19 trade restrictions, extreme weather events, and rising feed and energy prices. These shocks have severely impacted
agro-related industries, such as poultry processing. Focusing on three Central European poultry processing companies, we use Monte Carlo
simulations for stress testing their profitability for the 2023 period, aiming to support financial planning by analysing firm-specific, endog-
enous, management-controllable factors. Return on Sales (ROS) and Return on Equity (ROE) are used to evaluate profitability, incorporating
variables such as euro exchange rates in the case of export-driven firms. Our results indicate that Company “A,” characterized by stable
operations, had the lowest probability of negative ROE, while Companies “B” and “C” demonstrated greater volatility. We found that the
model provides a good estimate of the factors affecting the companies’ profitability that are directly or indirectly reflected in their account-
ing data. Indicating that the test could be a valuable tool for supporting managerial decision-making in financial planning, though further
refinements are needed to enhance accuracy.
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INTRODUCTION

Our research objective is to examine how historical data
from previous business periods can be used to estimate future
performance in an extreme economic environment. With the
goal to support financial planning for business management in
today's increasingly volatile economic environment by focus-
ing on endogenous factors that could be more directly con-
trolled by firms’ management.

To this end, we examined three poultry processing compa-
nies in a case study, since this sector serves as an ideal candi-
date, as it was affected by multiple interlinking crisis factors
throughout the recent periods, making long-term financial
planning challenging. These negative effects include the avian
flu and COVID-19 epidemics and the rise in energy and feed
prices that were particularly pronounced in Central Europe's
agricultural and agro-related companies.

According to Morin and Kern (1999) who first defined
polyecrisis, the greatest challenge today is the "interconnected
and overlapping set of crises" that affect all of humanity. In
their view, the challenge for the 21st century is not a single
threat - such as climate change - but a complex set of inter-
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related and intertwined problems, a phenomenon they define
as polycrisis (Morin and Kern, 1999).

Some literature takes a different approach to the polycrisis,
viewing it as an umbrella term that includes new crises affect-
ing the European Union and the consequences of the previous
crisis of 2007-2009 (Zeitlin et al., 2019; Meissner and Sch-
oeller, 2019). In contrast, according to Lawrence et al. (2022,
2024), similar to the work of Morin and Kern (1999), a “glob-
al polycrisis occurs when crises in multiple global systems
become causally entangled in ways that significantly degrade
humanity's prospects” (Lawrence et al., 2022). In their view,
the crises of recent decades have been closely interlinked,
building on each other's consequences, thus reinforcing and
reshaping their effects, even reducing some of them (Law-
rence et al., 2024).

In contrast to polycrisis—which refers to the interaction
of several independent yet interrelated systemic shocks—sys-
tematic risk concerns vulnerabilities embedded within a par-
ticular system. It is an embedded risk that is not considered
a risk and is therefore not necessarily monitored. However,
a system-wide assessment may reveal that it has hidden risk
potential that could negatively affect the overall performance
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of the system if certain factors change (Kaufman, 1996; Kauf-
man and Scott, 2003). The 2008 economic crisis is an often-
cited example of this type of risk. But the impact of systematic
risk originates in one system and spills over through the in-
teraction of other areas, affecting their performance or output
(Aven, 2016).

Conversely, when a system experiences several adverse
events simultaneously or sequentially that interact to cause
widespread losses, we speak of compound risk (Lal et. al.,
2012). According to Liu and Huag (2014), compound events
occur when complex processes are extended but are not al-
ways directly related (Liu and Huang, 2014; Zscheischler
et. al. 2020). Importantly, however, this risk also originates
within a single system and spills over to other areas through
interactions with them (Sulfikkar Ahamed et. al., 2023).

Where polycrisis differs from systematic and compound
risk is in both the origin and nature of the interactions. Both
systemic and compound risk report negative, mutually rein-
forcing events, whether they occur in finance, agriculture, or
other areas. In the case of polycrisis, the interaction of these
events does not necessarily lead to an increased adverse im-
pact. In addition, systemic and compound risks originate with-
in a single system and spill over into other fields. Polycrisis,
on the other hand, deals with the interaction of events occur-
ring independently in separate systems. The effects of the last
5 years have emerged within several structurally independ-
ent systems with predominant interactions. Thus, polycrisis
as a concept can better describe the risks of this period —under
which we aim to estimate the profitability of three selected
firms — than the other two concepts.

LITERATURE REVIEW

There has been a long discussion in the relevant literature
on whether firm or sector-specific factors influence firm per-
formance to a more considerable extent (Bamiatzi and Hall,
2009; Goddard et al., 2009; Sala-Rios, 2024). Sector-specific
factors such as market concentration, sector growth rate, etc.,
are some of the key strategic factors that influence firms' per-
formance. In contrast, firm-specific factors place the manage-
ment of resources, their efficient use, efficient management
of capital structure, etc., as key elements of profitability. In
addition to these, many researchers also highlight the location
of a firm as an important factor that determines its profitability
(Arias et. al., 2020; Castro Aristizabal et. al., 2019).

When comparing the various - firm, industry, and location
- factors, several authors, including Nanda and Panda (2018),
Blazkova and Dvoulety (2018), Alarussi and Alhaderi (2018),
Pervan et. al. (2019), Aryantini and Jumono (2021), Sala-Rios
(2024), highlight company-specific factors as significant el-
ements that influence the profitability of firms. Examples of
such factors include firm size (as total sales), age, asset utiliza-
tion (as asset turnover ratio), and capital structure (as financial
leverage). Older and larger firms can leverage their accumu-
lated knowledge and built-up knowledge capital to achieve
higher profits. In addition, companies that can use their assets
more efficiently can achieve higher returns on their assets and
improve their performance. A negative relationship between
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capital structure and profitability can be highlighted, as a com-
pany can choose to finance a larger share of its activities from
equity or debt, thus affecting its return on equity differently.

Based on the previous works, our profitability estimates
primarily consider firm-specific factors. These are variables
that companies can actively influence and manage, thereby
directly impacting their financial performance, reacting to
the changes in the economy. Location-specific factors were
not included, as the selected firms operate in nearly identical
geographical contexts and are similarly affected by polycrisis-
related factors, rendering such variables largely irrelevant in
this analysis.

Our method of choice for stress testing and estimating the
distribution of profitability variables is Monte-Carlo simula-
tion, which is widely used to evaluate the riskiness and return
on investment of projects (Montes, et al., 2011; Senova et al.,
2023), to manage the risk of financial forecasts (Liu, et. al.,
2022), to optimize and plan production activities and budg-
eting (Janekova,et. al. 2015; Koroteev et. al. 2022). As well
as for profitability estimation, where it allows the estimation
of multiple scenarios to support effective decision-making
(Montes et al., 2011; Olgen, 2025). A key advantage of MC
simulation lies in its flexibility: it accommodates non-linear
distributions of input variables and allows for the simultane-
ous analysis of multiple parameters. Additionally, it can be
effectively applied even when only aggregate data are avail-
able, without requiring full access to raw datasets. Compared
to other methods, such as bootstrapping, MC simulation is
also less computationally intensive, making it well suited for
multi-level modelling (Preacher and Selig, 2012; Pavlik and
Michalski, 2025).

Our simulation-based stress test was built on the basis of
the annual reports of the selected companies, using 6 years
of historical data to estimate the profitability of the firms for
the period 2023 using the logic of the DuPont analysis (Au-
lova et al., 2019; Pavkovi¢ et al., 2022). The analysis of the
profitability situation examines the efficiency of the use of as-
sets and resources owned by the firm (Szekeres and Orban,
2018; Saus—Sala et al., 2021; Tomori et al., 2021; Zielinska-
Chmielewska et al., 2021).

The most commonly used metrics for assessing the profit-
ability of companies are Return on Sales (ROS), Return on
Assets (ROA) and Return on Equity (ROE), which can be ex-
amined in conjunction with each other using (Husain et al.,
2020). Some literature (Ladvenicova et al., 2019; Fenyves et
al., 2019; Kishibayeva and Jaxybekova, 2023) defines the Du-
Pont model as a financial analysis and planning tool designed
to present the factors affecting a company's return on equity
using simple accounting relationships to help understand the
effects of these factors. It is argued that the model allows for
the evaluation of the components of ROE and helps manage-
ment to assess the potential impact of strategic initiatives on
financial performance (Jape and Malhotra, 2023).

Given the structure of the DuPont model, we had to ac-
count for multiple input parameters that are not necessarily
linearly related (Fairfield and Yohn, 2001). To manage these
complex interdependencies efficiently and to reduce computa-
tion time, we selected Monte Carlo simulation as our method
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of choice for the stress test, owing to its high flexibility and
suitability for handling non-linear relationships.

Our selected firms are located in the poultry processing
sector which is part of the manufacturing industry and is
mainly involved in the processing of raw materials produced
in the primary sector. Due to the sector’s location, it has op-
erated in a highly turbulent environment since 2015 shaped
by overlapping adverse events. Extreme weather anomalies
— including recurrent drought, heatwaves, and sudden frosts
— have affected feed-grain yields across Europe, increasing
livestock purchase and feed costs (Lhotka and Kysely, 2022;
Tripathy and Mishra, 2023). These pressures were reinforced
by the post 2022 surge in grain and energy prices (Smeets and
Beach, 2023). At the same time, recurrent outbreaks of Highly
Pathogenic Avian Influenza (HPAI) have imposed substantial
operational and biosecurity costs, including culling and supply
disruptions driving up costs even more. Additional trade re-
strictions during the COVID-19 pandemic further constrained
export reliant processors and disrupted input supply chains
(Rizou et al., 2020; Choi et. al., 2021; Sarkis, 2020; Tomori
et al., 2022; Raj et. al., 2022). Together, these events formed
a polycrisis context that has amplified profit volatility within
the poultry subsector (Radin et. al. 2017; Padilla et. al., 2025).

Though this subsector is not unique in experiencing high
volatility during the examined period or in other polycrisis
adjacent periods. Similar patterns of cost-driven profitabil-
ity instability have been observed across several agri-food
industries. For instance, pork processors have been affected
by recurrent outbreaks of African Swine Fever (ASF), while
dairy and beef cattle industries have faced disruptions linked
to Foot-and-Mouth Disease (FMD) and Bovine Viral Diarrhea
Virus (BVDV). These sectors have also been exposed to sharp
input-price shocks and export-market disturbances similar to
those observed recently in poultry processing. However, the
poultry subsector is particularly vulnerable due to the epide-
miological characteristics of HPAI: the virus persists longer

outside its host and is more readily spread by migratory wild-
life, making outbreaks both harder to contain locally and more
frequent than in other livestock sectors (Ryputa et. al., 2020;
Halasa et. al., 2020; Marschik et al., 2021).

Although the present case study focuses on poultry pro-
cessors, the Monte Carlo-DuPont framework is broadly ap-
plicable across other agri-food industries that exhibit compa-
rable interactions of virological, market-based, and cost-side
shocks (Wu and Perrings, 2018; Brown et. al., 2021; Seeger
et. al., 2021; Verhagen et al., 2021; Szymanska and Dziwu-
laki, 2022).

MATERIALS AND METHODS

Monte Carlo simulation was originally a stochastic simula-
tion method used in mathematics to solve differential equations,
whereby a large number of output values can be generated si-
multaneously from a large number of uncertain input variables
that take random values with a given probability distribution,
and then can be statistically evaluated. In Monte Carlo simula-
tion, the normal distribution function of a variable is obtained
as an empirical distribution of simulated values (Hamad, 2019;
Becsky-Nagy et al., 2024).

The required data were obtained from the financial state-
ments of the examined companies between 2017 and 2022,
which are typically an informative tool for investors (Table 1.).
After defining the problem, the second step in the application of
the method is, the selection of the input variables of the model
under uncertainty and the determination of the parameters that
influence their probability distribution (Figure 1). For these
indicators, if they are normally distributed, it is necessary to
determine their expected values and their standard deviations,
assuming that their expected value will be spread around the
historical average and thus less likely to take a value further
from the average (McLeish, 2005; Cevallos-Torres and Botto-
Tobar, 2019; Fabianova et al., 2023).

Table 1. Net sales revenue, ROS and ROE values between 2017 and 2022*

2017 2018 2019 2020 2021 2022
Net sales revenue 104024 126448 120771 106620 131067 183101

Cofllffny ROS 11,3% 13,5% 9,2% 4,6% 9,4% 11,6%
ROE 30,9% 51,3% 27,7% 12,2% 24,4% 32,5%
Net sales revenue 29 651 29 877 29 526 29 031 30 148 35530

Cofg?ny ROS 0.7% -0.2% 0,1% 4.4% 5.4% 7,5%
ROE 2.6% -1,0% 0,4% 16,4% 17,5% 23.9%

Net sales revenue 18 127 18 938 23 940 26 885 25168 29015

Cof,lgfmy ROS 0.5% 0.7% 1.1% 1.0% -0.4% 4.6%
ROE 1,6% 2,4% 4.8% 5.3% -1,8% 22,2%

*Net sales revenue in thousand EUR
Source: Authors’ compilation based on companies’ annual reports
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Figure 1. Monte-Carlo simulation steps
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Source: Authors’ compilation based on Fabianova et al., 2023

The third step is to set up a model to derive the output val-
ues to be estimated from the input data. The model must be set
up in such a way that it ensures the iteration of several random
outcomes as a function of the mean (m) and standard deviation
(o) of the specified input data. The future outputs thus generated
can be used for probabilistic analysis, which is the next step in
the simulation (Thomopoulos, 2013).

In our simulation-based stress test, we treated the following
firm-specific input variables as probability distributions:

« the expected percentage change in domestic (DOT) turno-
ver (marked with: gDOM)

« the expected percentage change in export earnings (EXP)
(if the export activity was significant for the company, with an
indication: gEXP)

» the expected value of own capitalised performance
(marked as CVOP)

* the expected value of the material ratio (ratio of material
costs to turnover) (denoted MAr)

* the expected value of the wage ratio (ratio of personnel
costs to turnover) (marked Wr)

* the expected value of the depreciation ratio (the ratio of
depreciation to turnover) (denoted as DEPr)

» the expected percentage change in total assets (TA)
(marked with: gTA)

These companies are predominantly involved in intracom-
munity trade so the appropriate EUR exchange rate was taken
as a benchmark at the estimation of the export revenue, if it was
significant. Based on the experience of the years under review,
our assumptions are: that the change in equity (EQ) is influ-
enced only by the profit after tax derived from the above data,
the expected value of other income and expenses offset each
other, and the profit on financial operations (PFO) in the last
year (due to the predictable nature of the majority of interest
rate repayments) is assumed to remain unchanged (and exclud-
ing the effect of exchange rate differences).

Lastly to validate our assumption that the profitability indi-
cators follow normal distribution, we tested the historical values
of both ROS and ROE utilizing the Shapiro-Wilk test. The test
was conducted on the six-year period under review. In all three
cases the test yielded p-values above the 0.05 significance level,
indicating that the null hypothesis — that the samples originate
from normally distributed population — could not be rejected for
our input variables. This result supports the use of the normal
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distribution as a modelling approximation.

However, due to the limited sample size — six historical
years —, the statistical power of the Shapiro—Wilk test is in-
herently low, meaning that moderate deviations from normal-
ity may remain undetected. Consequently, while the empirical
distributions do not contradict the normality assumption, the
resulting probability distributions should be interpreted with
caution from a robustness perspective. Even so, it is assumed
that the profitability of firms follows past growth trends. The
possible outcomes of profitability may deviate both positively
and negatively from the average, but their magnitude can be
considered proportional to the fluctuations observed in previous
years. In light of these considerations, we think that the normal
distribution provides a good approximation for modelling the
probability distribution of profitability in 2023, and it also of-
fers ease of implementation in the simulation process. Thus, the
random numbers can be generated (1):

X ~ N(my,02) (1)
‘We calculate the total sales revenue (S) according to equation (2):
S = DOTy005 * (1+ Xgoom) + EXPyopp * (1 + Xgexr) 2

and then, according to equation (3), the profit after taxation (r™%):
Profit =[S+ Xcyop — S * (Xyar + Xwr + Xpgpr) + PFO] + (1 — rT4%) 3)

and hence the Return on Equity (4), taking into account the expected change in total assets (TA), in

accordance with Du Pont:

ROE = Profit X N N TAzo22 * (1 + Xg'TA)
N TAgpps * (1 + Xgm) EQy0, + Profit

“4)

Given the output dataset (in which the number of iterations is n), the probability that the ROE will take
a negative value can be estimated according to (5):

n|
P(ROE < 0) :% ©)

Finally, as a last step, if necessary, the model can be further
optimised if the probability variables change too much or to
an extreme. One way of doing this is to refine the model pa-
rameters in order to reduce the extreme outcomes between the
randomly generated values and thus make them more similar to
the normal distribution we have assumed (Papadopoulos and
Yeung, 2001). In the next section, we present the results of the
model and the conclusions drawn from them, which are then
compared with the companies' actual 2023 figures.

RESULT AND DISCUSSION
The expected distribution of the ROS and ROE data series

generated from 15.000 iterations using the random number
generator after setting up the model is illustrated in a box-plot
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can be considered low overall. This is basically due to the high
number of iterations and lower variances of the input param-
eters affecting the results. In contrast, if we broaden the range
of variables considered to include changes in all assets and thus
calculate the ROE, we obtain a much larger and broader dis-
tribution of results. The ROE values for Company “A” aver-
age 23,40% with a standard deviation of around 6,27%. The
2023 figures confirm the conclusions drawn from the model.
Company “A”'s ROE value was 18,58%, within one standard
deviation of the average, and a similar trend can be observed
for ROS with 7,86%.

diagram in Figure 2., while Table 2. presents the distribution
parameters (mean and standard deviation) of the model input
data. Also to quantify the difference between the simulated and
actual 2023 values, deviation percentages were calculated (6):

Profitability,go3 — Simulated Profitability;gzs

Diviation (%) (6)

Simulated Profitability;goz

“A” Company’s performance, both in terms of revenue and
capital, based on 15.000 possible output data sets, is likely to be
positive in 2023, when the company's ROS is expected to pick
up between -1% and 20%. On average, the cases studied show
a ROS 0f 9,68% and a standard deviation of around 3%, which

Table 2. Average and Scatter of Monte-Carlo Simulation data

Company “A” Company “C” Company “B”
Title Standard Standard Standard
Average o Average o Average o

deviation deviation deviation

Domestic turnover growth rate (%) 24,73% 25,54% 11,68% 11,87% 9,32% 11,03%

Export turnover (EUR) growth rate (%) 9,65% 23,15% 13,35% 17,01%
EUR/HUF exchange rate 382,04 8,37 382,04 8,37 )

CVOP (EUR) 853725 3190923 210 521 325080 385238 297 463

Material ratio (%) 77.48% 2,41% 79,76% 1,46% 77,94% 2,81%

Wage ratio (%) 9,66% 1,58% 15,25% 1,25% 14,51% 1,77%

DEP ratio (%) 2,37% 0,43% 3,39% 0,24% 3,92% 0,27%

Change in total assets (%) 18,82% 16,73% 17,35% 40,70% 16,55% 23,69%

Source: Authors’own calculation based on companies’ annual reports

Figure 2. Company “A”, “B” and “C” Possible Distributions of ROS and ROE (%)
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But the fall in export performance in Company “A”'s sales
activity increased the outcome of extreme cases to a greater ex-
tent, although the favourable trend of rising exchange rates —
with the company's larger foreign currency holdings — was able
to minimise these negative swings, so that the company's esti-
mated ROS was less likely (p<0,1%) to take a negative value,
which is also supported by the actual ROS value in 2023. The
probability that the company's ROE is expected to exceed its
ROS is estimated to be more than 98%, due to the company's
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outstanding business policy, which has included several posi-
tive investments in the recent period, such as the acquisition of
a slaughterhouse, which subsequently increased its sales per-
formance and the revenue per total assets. The improved sales
have also led to a gradual increase in the company's equity, and
the simulated values estimated this change. In terms of percent-
age differences, the actual ROS (7,86%) was 18,8% below the
simulated mean (9,68%), while the actual ROE (18,56%) was
20,6% lower than the simulated average (23,40%), indicating
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that the model captured the firm's typical performance accu-
rately.

In the case of Company “B”, the fluctuations in the compa-
ny's turnover, profit after tax, total assets and equity were much
higher during the period of the study. The impact of these is
also noticeable in the estimated ROS and ROE. In the case of
ROS, this broader effect means in particular that it has a higher
probability of taking a negative value of around 12%. Based
on the ROS estimate, a maximum over 17% and a minimum
-9% return on sales can be expected by the company's man-
agement, due to the lower performance of the company in its
early years, which determined the initial distribution parameter,
followed by a more drastic positive turnaround over the next 4
years. This growth potential, however, was not fully captured
by the model, with a ROS value of 15,16% in 2023. This ROS
value exceeded the simulated mean (3,57%) by 324,69%, but
remained 10,59% below the maximum simulated ROS value
(16,96%). Figure 2 shows that the ROE of the company could
change much more in the period to 2023. One of the reasons for
this was the company's major investment project launched in
2021, which continued in 2022 with the establishment of a sub-
sidiary. This resulted in a more significant increase in the com-
pany's equity multiplier (EQM) value and a more significant
decrease in rotation speed of total asset due to an increase in
the value of total assets. The inclusion of a drastic change in the
company's performance resulted in a slightly more extreme es-
timate. The model also failed to adequately capture the growth
potential, as the company's 2023 ROE value was 36,53%,
which was above the simulated average (10,20%) by 258,05%,
while also exceeding the maximum estimated ROE (36,03%)
by 1,39%. These results are surprising given the model, but
based on more detailed profitability analysis, this increase in the
company's performance was expected. In the more recent peri-
ods, the company has not only increased its horizontal scope of
activities, but has also engaged in major development initiatives
and launched a significant marketing campaign to strengthen its
brand with the help of its parent company. Overall, the outstand-
ing growth potential could not be addressed by the model and

the actual 2023 figures were caught either in the upper quartile
or fell outside of the estimation range. In contrast, the result for
Company “A” was much more consistent despite the decline in
export activity during the polycrisis, the company's growth rate
was steadier, resulting in a more balanced estimate that was a
good approximation of the actual data.

In the case of Company “C”, unlike its two predecessors,
we see a slightly more pessimistic estimate: while the average
of the possible outcomes examined is approximately 0,1%,
and the standard deviation is 0,22%. The ROS indicator results
are more concentrated for the company, which may have been
driven mainly by fluctuations in its sales activity of the same
magnitude between 2017 and 2021, which were only offset by
a larger positive spike in 2022. This implies that the company's
profitability can take on a larger spread and thus equity invest-
ment in the company can be considered riskier than in the case
of Company “A” or “B”. This is also evident in the estimated
performance for 2023: the probability that the company's ROE
will be negative is estimated at around 34%, the highest of the
three companies. Taking into account changes in total assets
and equity does not change this value, but merely magnifies the
dispersion of expected results. However, this multiplier effect
is lower than in the case of “B” and “A”. Although the com-
pany had the highest probability of a negative return, it was not
unprofitable in 2023, with a ROS value of 1% and an ROE of
4,79%. So, similar to Company "B", the top quartile estimates
were proved by the model. The actual ROS (1%) exceeded
the simulated mean (0,09%) by 1055,86% and surpassed the
maximum expected ROS (0,89%) by 12,02%, which indicat-
ing that the model underestimated the magnitude of the firm's
positive outlier performance. Likewise, the 2023 ROE (4,79%)
surpassed the simulated mean (0,46%) by 949,35%, while re-
maining 5,49% below the maximum expected ROE (5,07%).

Figure 3 illustrates how the distribution of Company “C’'s
ROE data series in the simulation-based stress test would
change, if the average parameter of one of the input variables
were to be replaced by the average parameter of the same input
value of Company “A”.

Figure 3. Distributions of the ROE value of Company “C” if one of the input data is replaced by the values of Company “A”
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It is observed that the most effective change in its business
policy would be to reduce its wage ratio, rather than to adjust
its material ratio, depreciation ratio or sales growth rate to that
of Company “A”, which would increase the maximum ROE by
1-1,5% and reduce the probability that it would not be nega-
tive by 15-25%. By contrast, a significant reduction in the wage
ratio would, ceteris paribus, reduce the probability of the re-
turn on equity becoming negative by 33,5%, while increasing
the maximum ROE by 3%. One way of reducing this cost ratio
could be to phase out the company's "Care for the Family" in-
centive scheme. Indeed, as the company supplementary annex
comprises, its long-term application has increased the number
of overtime hours and weekend production times, for which
extra benefits are paid to employees, but as the results show,
their reduction could significantly improve the company's ROE,
while it could expand its foreign partners base. This support
scheme was rolled out in 2023, which allowed the company to
increase its ROE to 4,79%. Our findings on the reduction of the
wage ratio are therefore validated, and if we observed Figure
3, the 2023 factual figure falls within one standard deviation
of our revised estimate. Calculating the percentage difference
between the actual ROE value and the new simulated average
ROE confirms this improvement. The 2023 ROE value being
only 43,62% above the new simulated mean (3,34%), which
is a 905,72% improvement from our original simulation. So,
although our original model was only able to capture the upper
quartile of the actual values, the model rerun on the basis of the
propositions was able to estimate these values more accurately.

The diverging performance of the three companies is il-
lustrated by the simulation, which takes into account extreme
changes over 6 years. The changes in this polycrisis period were
undoubtedly observed in the estimated ROE of the companies.

The expected return on equity ratio for Company “C” is
in the narrowest range, approximately -4% to 5%, with a me-
dian value of around 0,46%, significantly lower than the other
two competitors. This was also due to past fluctuations in the
company's sales activity. Indeed, the company continuously
invested during the period under examination, increasing its to-
tal assets. In many cases, the positive effects of these increases
were diminished by fluctuations in the company's sales activity,
either directly through the ROS indicator or indirectly through
the EQM. As a result, the effects of the company's exceptional
performance in 2022 were estimated to be negatively affected
by the weak performance in earlier periods.

Company “A” is still very likely to increase its profitability,
and a significant decrease is unlikely. In the case of Company
“B”, the distributions are more balanced between periods of
higher and lower performance so that it considers the more ex-
treme cases, but if the calculation were only based on the last 4
years, a much more optimistic picture would emerge. However,
there is still no doubt that the company's performance is likely
to continue to improve.

Company “C””’s situation, on the other hand, is much more
confusing. The company has few commercial partners and ba-
sically failed to take advantage of the market opportunity cre-
ated by the coronavirus in certain regions to strengthen its po-
sition in European markets, and diversify its partnerships, but
has instead increased its exposure to the country of the parent

APSTRACT Vol. 19. Number 2. 2025

101

company, which seemed to be more favourable to it during this
period. It experienced the consequences of this in 2021 with the
introduction of trade restrictions in the region due to the epi-
demic. Still, it is questionable whether it could build this experi-
ence into its business strategy after its outstanding performance
in 2022. In terms of investment policy, it has phased out the
"Care for the Family" subsidy scheme, which has improved the
company's bottom line as estimated by the model. In addition,
a major investment project was completed during this period,
resulting in the modernisation of its machinery and real estate.
As a result of these, the company was able to remain profitable
in 2023 although by a small margin.

Among Company “B”'s inputs, two of the six examined
years were significantly low or even negative, followed by four
years of outstanding performance. Therefore, by removing the
two low performance periods and looking only at the last four
periods, the model should hypothetically be able to provide a
more accurate estimate of the company's growth potential. Us-
ing this new estimated growth potential in the original calcu-
lation, the 2023 actual figures would be better caught by the
model.

This growth potential estimate can be observed for Com-
pany “A”. The company's performance has not turned negative
in the periods under review, although a more moderate decline
can be observed, but still an outlier at the sector level. This de-
cline is the reason for the wide range of the estimated ROE in
the model, but nevertheless, the simulation was able to estimate
the 2023 values with great accuracy due to the company’s stable
growth rate and small leverage.

Overall, for Company "B", the model could not account for
the high growth potential and, therefore could not capture the
2023 values adequately. In the case of Company "A" due to the
steady growth rate over the period of the study it was able to
capture actual rates of ROE and ROS. In contrast, Company
“C™s performance in the periods under review has been very
extreme. A period of high profits was followed by a period of
sharp losses. One of the reasons for these fluctuations is the
company's significant exposure to the parent company’s mar-
ket, where its products are assumed to play a substitutive role.
Thus, the company's lack of diversification in its partnerships
resulted in highly variable sales trends in the examined period.
These high variances in the historical data have been cancelled
out in the calculation, resulting in a more concentrated estimate
that no longer only includes the adverse effects of polycrisis
factors but also the riskiness of the company's activities instead
of its growth potential.

Lastly it is important to highlight that all model estimations
rely on only six years of historical firm-level data, which inher-
ently limits the robustness of the simulated distributions. With
such a short time horizon, the estimated means and variances of
the input parameters are more sensitive to year-specific shocks —
especially those induced by the polycrisis period — and may not
fully represent the underlying long-term dynamics of the firms’
profitability. Therefore, while the simulation-based stress test
provides meaningful insights into firm-level profitability under
polycrisis conditions, the results should be interpreted with cau-
tion. Longer time series or higher-frequency data would be nec-
essary to increase the robustness of the distributional estimates
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and to better capture the firm performance over time.
CONCLUSION

The objective of this research is to examine, through a
case study, the extent to which historical data from previous
business periods can be used to estimate future performance
in an extreme economic environment. In doing so, it aims
to support companies' financial planning for the upcoming
financial years.

In building the model, company-specific factors were pri-
marily selected as inputs, as these are within management's
control and can be adjusted in response to extreme changes.
Using the logic of the DuPont analysis and after reviewing
the trends of previous years, we assumed that the company
would follow a similar operating trend. Thus, the potential
profitability outcomes may deviate positively and negatively
from the average, with their magnitude being proportional.
Based on this, we assumed the variables would follow normal
distribution.

Based on our calculations, the simulation can deal well
with factors that affect the profitability of companies, such as
changes in raw material and energy prices, or management
decisions such as investment, inventory optimisation activi-
ties, and all the factors that appear in the companies' accounts,
directly or indirectly. On this basis, the Monte Carlo method-
ology could be a valuable tool for management in supporting
financial planning activities. Aiding the controlling functions
of companies could help identify areas that may influence fu-
ture performance.

However, there is still room to optimise the model by
incorporating more specific and detailed company-level pa-
rameters. As our analysis is based on publicly reported data,
it should be considered an external assessment, which limits
our ability to examine internal performance drivers—such
as the allocation of material and labour costs across opera-
tional areas. Another area for improvement is determining
the probability factors of firms' financial activities and fore-
casting high growth potentials. In our model, the results of
these financial operations were assumed to be constant due to
the high share of interest payable, but in addition to interest
payable, exchange rate changes also affected the profitabil-
ity of the companies, especially for Company “A” and “C”,
although to a lesser extent. Though the growth potential was
estimated from historical data, it did not adequately reflect
the real growth rate assumed by Company “B”. The estima-
tion might improve for such above average companies if these
rates are calculated on the basis of the years during which the
performance of these companies has shown a significant up-
ward trend. It should also be noted that only six years of firm-
level data were used, which is not ideal for generating robust
probability distributions, as estimated means and variances
of the input parameters are more sensitive to year-specific
shocks. Future research should therefore consider a longer
time horizon or higher-frequency data necessary to increase
the robustness of the distributional estimates.

APSTRACT Vol. 19. Number 2.. 2025

DECLARATIONS

Author Contributions

All authors contributed to the study conception and design.
Material preparation, data collection and analysis were per-
formed by Maté Varga and Patricia Becsky-Nagy. The first
draft of the manuscript was written by Maté Varga, and all
authors commented on previous versions of the manuscript.
The final draft of the manuscript was critically revised by Pat-
ricia Becsky-Nagy. All authors read and approved the final
manuscript.

Conflicts of Interest
The authors declare no conflicts of interest.

Funding
No funding was received to assist with the preparation of this
manuscript.

REFERENCES

Alarussi, A.S., & Alhaderi, S.M. (2018), "Factors affecting profit-
ability in Malaysia", Journal of Economic Studies, Vol. 45 No. 3, pp.
442-458. https://doi.org/10.1108/JES-05-2017-0124

Arias Robles, M. E., Alarcon, S., & Feria, J. J. (2020). Rentabilidad
de las empresas agrarias colombianas y sus determinantes secto-
riales y de localizacion. Espacios, 41(45). https://doi.org/10.48082/
espacios-a20v41n45p01

Aryantini, S., & Jumono, S. (2021). Profitability and value of firm:
An evidence from manufacturing industry in Indonesia. Accounting,
735—746. https.//doi.org/10.5267/j.ac.2021.2.011

Aulova, R., Pankovd, L., & Rumankova, L. (2019). Analysis of Se-
lected Profitability Ratios in the Agricultural Sector. https://doi.
0rg/10.22004/AG.ECON.294160

Aven, T. (2016). Risk assessment and risk management: Review of re-
cent advances on their foundation. European Journal of Operational
Research, 253(1), 1-13. https://doi.org/10.1016/j.¢jor.2015.12.023

Bamiatzi, V., & Hall, G. (2009). Firm versus Sector Effects on Profit-
ability and Growth: The Importance of Size and Interaction. Interna-
tional Journal of the Economics of Business, 16(2), 205-220. https://
doi.org/10.1080/13571510902917517

Becsky-Nagy, P, Szaz, J., Varadi, K. (2024). Valuing A Compound
Exchange Option By Monte Carlo Method. Communications of the
ECMS, 38(1), 98-104.

Blazkova, 1. & Dvoulety, O. (2018). Sectoral and firm-level determi-
nants of profitability: A multilevel approach. International Journal of
Entrepreneurial Knowledge, 6(2), 32-44. http://dx.doi.org/10.37335/
ijek.v6i2.76

Brown, V. R., Miller, R. S., McKee, S. C., Ernst, K. H., Didero, N. M.,
Maison, R. M., Grady, M. J., & Shwiff, S. A. (2021). Risks of intro-
duction and economic consequences associated with African swine
fever, classical swine fever and foot-and-mouth disease: A review of
the literature. Transboundary and Emerging Diseases, 68(4), 1910—
1965. https://doi.org/10.1111/thed. 13919

ISSN 1789-7874




MONTE CARLO SIMULATION FOR STRESS TESTING ENDOGENOUS PROFITABILITY FACTORS DURING
POLYCRISIS: A CASE STUDY FROM THE POULTRY SUBSECTOR

Castro Aristizabal, G., Monsalve Pelaéz, M. A., Garcia Cebrian,
L. I, & Muiioz Porcar, A. (2019). Impacto de la localizacion en la
rentabilidad economica, un modelo de efectos aleatorios con vari-
able dependiente limitada para el caso de las empresas de Anda-
lucia, 2008-2011 (Impact of location on economic returns, random
effects model with limited dependent variable for firms in Andalu-
cia, 2008-2011). SSRN Electronic Journal. https://doi.org/10.2139/
ssrn.3332720

Cevallos-Torres, L., & Botto-Tobar, M. (2019). Monte Carlo Simu-
lation Method. In L. Cevallos-Torres & M. Botto-Tobar, Problem-
Based Learning: A Didactic Strategy in the Teaching of System
Simulation (Vol. 824, pp. 87-96). Springer International Publishing.
https://doi.org/10.1007/978-3-030-13393-1 5

Choi, T. Y., Narayanan, S., Novak, D., Olhager, J., Sheu, J., & Wien-
garten, F. (2021). Managing extended supply chains. Journal of Busi-
ness Logistics, 42(2), 200-206. https://doi.org/10.1111/jbl.12276

Fabianova, J., Janekovd, J., Fedorko, G., & Molnar, V. (2023). A
Comprehensive Methodology for Investment Project Assessment
Based on Monte Carlo Simulation. Applied Sciences, 13(10), 6103.
https://doi.org/10.3390/app13106103

Fairfield, PM., Yohn, T'L. (2001). Using Asset Turnover and Profit
Margin to Forecast Changes in Profitability. Review of Accounting
Studies 6, 371-385. https://doi.org/10.1023/4:1012430513430

Fenyves, V., Nyul, B., Dajnoki, K., Bacs, Z., & Tomori, G. (2019).
Profitability of Pharmaceutical Companies in the Visegrad Coun-
tries. Montenegrin Journal of Economics, 15(4), 99-111. https://doi.
0rg/10.14254/1800-5845/2019.15-4.8

Goddard, J., Tavakoli, M., & Wilson, J. O. S. (2009). Sources of vari-
ation in firm profitability and growth. Journal of Business Research,
62(4), 495-508. https://doi.org/10.1016/j.jbusres.2007.10.007

Halasa, T, Ward, M. P, & Boklund, A. (2020). The impact of chang-
ing farm structure on foot-and-mouth disease spread and control:
A simulation study. Transboundary and Emerging Diseases, 67(4),
1633—1644. https://doi.org/10.1111/thed. 13500

Hamad M. (2019). “Valuation of intellectual capital based on Ba-
ruch Levs” Annals of the University of Oradea, Economic Science
Series, 28(1), 134-145.

Husain, T, Sarwani, Sunardi, N., & Lisdawati. (2020). Firm's Value
Prediction Based on Profitability Ratios and Dividend Policy. Fi-
nance & Economics Review, 2(2), 13-26. https://doi.org/10.38157/
finance-economics-review.v2i2.102

Janekova, J., Kovac, J., & Onofrejova, D. (2015). Application of
Modelling and Simulation in the Selection of Production Lines.
Applied Mechanics and Materials, 816, 574-578. https://doi.
org/10.4028/www.scientific.net/AMM.816.574

Jape, S., & Malhotra, M. (2023). A study of DuPont model: Its ap-
plication and identification of key determinants for public limited

companies. International Journal of Business and Globalisation,
35(1/2), 173-202. https://doi.org/10.1504/1JBG.2023.134396

Kaufman, G. G. (1996). Bank failures, systemic risk, and bank regu-
lation. Cato J, 16 (1), 17-45.

Kaufman, G. G., & Scott, K. E. (2003). What is systemic risk, and do
bank regulators retard or contribute to it?. The independent review,

APSTRACT Vol. 19. Number 2. 2025

103

7(3), 371-391.

Kishibayeva, B. S., & Jaxybekova, G. N. (2023). Assessment of the
return on equity of an enterprise using the dupont method. The Jour-
nal of Economic Research & Business Administration, 144(2). htt-
ps://doi.org/10.26577/be.2023.v144.i2.05

Koroteev, M., Romanova, E., Korovin, D., Shevtsov, V., Feklin, V.,
Nikitin, P., Makrushin, S., & Bublikov, K. V. (2022). Optimization of
Food Industry Production Using the Monte Carlo Simulation Meth-
od: A Case Study of a Meat Processing Plant. Informatics, 9(1), 5.
https://doi.org/10.3390/informatics 9010005

Ladvenicovad, J., Bajusova, Z., Gurcik, L., & éervenj, D. (2019).
Dupont Analysis of Farms in V4 Countries. Visegrad Journal on
Bioeconomy and Sustainable Development, 8(2), 82—86. https.//doi.
org/10.2478/vjbsd-2019-0016

Lal, P. N., Mitchell, T., Aldunce, P, Auld, H., Mechler, R., Miyan,
A., Romano, L. E., Zakaria, S., Dlugolecki, A., Masumoto, T., Ash,
N., Hochrainer, S., Hodgson, R., Islam, T. U., McCormick, S., Neri,
C., Pulwarty, R., Rahman, A., Ramalingam, B. & Wilby, R. (2012).
National Systems for Managing the Risks from Climate Extremes
and Disasters. In, Field, Christopher B., Barros, Vicente, Stocker,
Thomas F. and Dahe, Qin (eds.) Managing the Risks of Extreme
Events and Disasters to Advance Climate Change Adaptation: Spe-
cial Report of the Intergovernmental Panel on Climate Change.
Cambridge University Press, 339-392. https://doi.org/10.1017/
CB0O9781139177245.009

Lawrence, M., Homer-Dixon, T., Janzwood, S., Rockstom, J., Renn,
0., & Donges, J. F. (2024). Global polycrisis: The causal mecha-
nisms of crisis entanglement. Global Sustainability, 7, e6. https://doi.
org/10.1017/sus.2024.1

Lawrence. M., Janzwood, S, & Homer-Dixon, T. (2022). "What is
a global polycrisis?". Cascade Institute, Discussion Paper 2022,
(4).  https://cascadeinstitute.org/technical-paper/what-is-a-global-
polycrisis/

Lhotka, O., & Kysely, J. (2022). The 2021 European Heat Wave in
the Context of Past Major Heat Waves. Earth and Space Science,
9(11). https://doi.org/10.1029/2022EA002567

Liu, J., Cheng, Y., Li, X., & Sriboonchitta, S. (2022). The Role of
Risk Forecast and Risk Tolerance in Portfolio Management: A Case
Study of the Chinese Financial Sector. Axioms, 11(3), 134. https://
doi.org/10.3390/axioms 11030134

Liu, M., & Huang, M. C. (2014). Compound disasters and com-
pounding processes. The United Nations Office for Disaster Risk
Reduction.

Marschik, T., Kopacka, 1., Stockreiter, S., Schmoll, F., Hiesel, J., Ho-
fechner-Poltl, A., Kdsbohrer, A., & Pinior, B. (2021). The Epidemio-
logical and Economic Impact of a Potential Foot-and-Mouth Dis-
ease Qutbreak in Austria. Frontiers in Veterinary Science, 7, 594753.
https://doi.org/10.3389/fvets.2020.594753

MecLeish, D. L. (2005). Monte Carlo simulation and finance. J. Wiley,
New Jersey.

Meissner;, K. L., & Schoeller, M. G. (2019). Rising despite the poly-
crisis? The European Parliaments strategies of self-empowerment
after Lisbon. Journal of European Public Policy, 26(7), 1075—1093.
https://doi.org/10.1080/13501763.2019.1619187

ISSN 1789-7874




104

Maté Varga, Patricia Becsky-Nagy

Montes, G. M., Martin, E. P, Bayo, J. A., & Garcia, J. O. (2011).
The applicability of computer simulation using Monte Carlo tech-
niques in windfarm profitability analysis. Renewable and Sustain-
able Energy Reviews, 15(9), 4746—4755. https://doi.org/10.1016/j.
rser.2011.07.078

Morin, E., Kern, A. B., & Morin, E. (1999). Homeland earth: A mani-
festo for the new millennium. Hampton Press.

Nanda, S., & Panda, A. K. (2018). The determinants of corporate
profitability: An investigation of Indian manufacturing firms. Inter-
national Journal of Emerging Markets, 13(1), 66—86. https://doi.
org/10.1108/1JoEM-01-2017-0013

Olgen, O. (2025). Banking Profitability, Inflation and GDP Relation-
ship: A Monte Carlo Scenario Analysis for Turkey. Eurasian Jour-
nal of Economic and Business Studies, 69(1), 111-125. https://doi.
org/10.47703/ejebs.v69i1.479

Padilla, S. L., Baker, Q. J., & MacLachlan, M. J. (2025). The im-
pact of HPAI trade restrictions on U.S. poultry exports in 2022-23.
Applied Economic Perspectives and Policy, aepp.13504. https://doi.
org/10.1002/aepp.13504

Papadopoulos, C. E., & Yeung, H. (2001a). Uncertainty estima-
tion and Monte Carlo simulation method. Flow Measurement and
Instrumentation, 12(4), 291-298. https://doi.org/10.1016/S0955-
5986(01)00015-2

Pavkovic, V., Gaspar, D., & Juki¢, D. (2022). Relationship between
the quality of information from ERP systems and business perfor-
mance: Controlling analysis using DuPont system. BH Ekonomski
Forum, 16(1), 111-129. https.//doi.org/10.5937/bhekofor2201111P

Pavlik, M., & Michalski, G. (2025). Monte Carlo Simulations for
Resolving Verifiability Paradoxes in Forecast Risk Management and
Corporate Treasury Applications. International Journal of Financial
Studies, 13(2), 49. https://doi.org/10.3390/ijfs 13020049

Pervan, M., Pervan, I., & Curak, M. (2019). Determinants of firm prof-
itability in the Croatian manufacturing industry: Evidence from dy-
namic panel analysis. Economic Research-Ekonomska Istrazivanja,
32(1), 968-981. https://doi.org/10.1080/1331677X.2019.1583587

Preacher;, K. J., & Selig, J. P. (2012). Advantages of Monte Carlo
Confidence Intervals for Indirect Effects. Communication Methods
and Measures, 6(2), 77-98. https://doi.org/10.1080/19312458.2012
679848

Radin, J. M., Shaffer, R. A., Lindsay, S. P, Araneta, M. R. G., Raman,
R., & Fowler, J. H. (2017). International chicken trade and increased
risk for introducing or reintroducing highly pathogenic avian influ-
enza A (H5N1) to uninfected countries. Infectious Disease Model-
ling, 2(4), 412—418. https://doi.org/10.1016/j.idm.2017.09.001

Raj, A., Mukherjee, A. A., De Sousa Jabbour, A. B. L., & Srivastava,
S. K. (2022). Supply chain management during and post-COVID-19
pandemic: Mitigation strategies and practical lessons learned. Jour-
nal of Business Research, 142, 1125—1139. https://doi.org/10.1016/j.
Jjbusres.2022.01.037

Rizou, M., Galanakis, I. M., Aldawoud, T. M. S., & Galanakis, C. M.
(2020). Safety of foods, food supply chain and environment within the
COVID-19 pandemic. Trends in Food Science & Technology, 102,
293-299. https://doi.org/10.1016/j.tifs.2020.06.008

APSTRACT Vol. 19. Number 2. 2025

Rypula, K., Ploneczka-Janeczko, K., Czopowicz, M., Klimowicz-
Bodys, M. D., Shabunin, S., & Siegwalt, G. (2020). Occurrence of
BVDV Infection and the Presence of Potential Risk Factors in Dairy
Cattle Herds in Poland. Animals, 10(2), 230. https.//doi.org/10.3390/
anil 0020230

Sala-Rios, M. (2024). What are the determinants affecting coop-
eratives’ profitability? Evidence from Spain. Annals of Public and
Cooperative Economics, 95(1), 85-111. https://doi.org/10.1111/
apce. 12423

Sarkis, J. (2020). Supply chain sustainability: Learning from the
COVID-19 pandemic. International Journal of Operations &
Production Management, 41(1), 63-73. https://doi.org/10.1108/
IJOPM-08-2020-0568

Saus—Sala, E., Farreras—Noguer, /i., Arimany—Serrat, N., & Coend-
ers, G. (2021). Compositional DuPont Analysis. A Visual Tool for
Strategic Financial Performance Assessment. In P. Filzmoser, K.
Hron, J. A. Martin-Fernandez, & J. Palarea-Albaladejo (Szerk.), Ad-
vances in Compositional Data Analysis (0. 189-206). Springer Inter-
national Publishing. https://doi.org/10.1007/978-3-030-71175-7 10

Seeger, R. M., Hagerman, A. D., Johnson, K. K., Pendell, D. L., &
Marsh, T. L. (2021). When poultry take a sick leave: Response costs
for the 2014-2015 highly pathogenic avian influenza epidemic in
the USA. Food Policy, 102, 102068. https.//doi.org/10.1016/j.food-
pol.2021.102068

Senova, A., Tobisova, A., & Rozenberg, R. (2023). New Approaches
to Project Risk Assessment Utilizing the Monte Carlo Method. Sus-
tainability, 15(2), 1006. https://doi.org/10.3390/sul 5021006

Smeets, S., & Beach, D. (2023). The Institutional Ingredients of
Polycrisis Management: Unpacking European Council’s Handling
of the Energy Crisis. Politics and Governance, 11(4). https://doi.
org/10.17645/pag.v11i4.7345

Sulfikkar Ahamed, M., Sarmah, T., Dabral, A., Chatterjee, R., &
Shaw, R. (2023). Unpacking systemic, cascading, and compound
risks: A case based analysis of Asia Pacific. Progress in Disaster
Science, 18, 100285. https://doi.org/10.1016/j.pdisas.2023.100285

Szekeres A., Orban I. (2019). Examination and control of the efficien-
cy of enterprises operating within the health care sector. Corporate
Ownership And Control 17 : 1 pp. 173-182. https://doi.org/10.22495/
cocvl7ilsiart2

Szymanska, E. J., & Dziwulaki, M. (2022). Development of Afi-
can Swine Fever in Poland. Agriculture, 12(1), 119. https://doi.
org/10.3390/agriculturel12010119

Thomopoulos, N. T. (2013). Essentials of Monte Carlo Simulation:
Statistical Methods for Building Simulation Models. Springer New
York. https://doi.org/10.1007/978-1-4614-6022-0

Tomori, G., Bacs, Z., Felfoldi, J., & Orban, 1. (2022). Impact of
pharmaceutical R&D activity on financial flexibility and bargain-
ing power. Economies, 10(11), 277. https://doi.org/10.3390/econo-
mies10110277

Tomori, G., Lakatos, V., & Martha, B. B. (2021). The effect of fi-
nancial risk taking on profitability in the pharmaceutical industry.

Economies, 9(4), 153. https://doi.org/10.3390/economies9040153

Tripathy, K. P, & Mishra, A. K. (2023). How Unusual Is the 2022

ISSN 1789-7874




MONTE CARLO SIMULATION FOR STRESS TESTING ENDOGENOUS PROFITABILITY FACTORS DURING

POLYCRISIS: A CASE STUDY FROM THE POULTRY SUBSECTOR

European Compound Drought and Heatwave Event? Geophysical
Research Letters, 50(15). https.//doi.org/10.1029/2023GL105453

Verhagen, J. H., Fouchier, R. A. M., & Lewis, N. (2021). Highly Path-
ogenic Avian Influenza Viruses at the Wild—Domestic Bird Interface

in Europe: Future Directions for Research and Surveillance. Viruses,
13(2), 212. https://doi.org/10.3390/v13020212

Wu, T, & Perrings, C. (2018). The live poultry trade and the spread
of highly pathogenic avian influenza: Regional differences between
Europe, West Africa, and Southeast Asia. PLOS ONE, 13(12),
e0208197. https://doi.org/10.1371/journal.pone.0208197

Zeitlin, J., Nicoli, F., & Laffan, B. (2019). Introduction: The Europe-
an Union beyond the polycrisis? Integration and politicization in an
age of shifting cleavages. Journal of European Public Policy, 26(7),
963-976. https://doi.org/10.1080/13501763.2019.1619803

Zielinska-Chmielewska, A., Kazmierczyk, J., & Jazwinski, 1. (2021).
Quantitative Research on Profitability Measures in the Polish Meat
and Poultry Industries. Agronomy, 12(1), 92. https://doi.org/10.3390/
agronomyl12010092

Zscheischler, J., Martius, O., Westra, S., Bevacqua, E., Raymond, C.,
Horton, R. M., Van Den Hurk, B., Agha Kouchak, A., Jézéquel, A.,
Mahecha, M. D., Maraun, D., Ramos, A. M., Ridder, N. N., Thiery,
W., & Vignotto, E. (2020). A typology of compound weather and cli-
mate events. Nature Reviews Earth & Environment, 1(7), 333—347.
https://doi.org/10.1038/s43017-020-0060-z

APSTRACT Vol. 19. Number 2. 2025

105

ISSN 1789-7874




106 Maté Varga, Patricia Becsky-Nagy

APSTRACT Vol. 19. Number 2. 2025 ISSN 1789-7874




