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Abstract: Due to the present worldwide economic development, there is an increasing need to follow
the financial health of companies in individual sectors to avoid possible decline and bankruptcy. The
goal of this contribution is to find out the influence of the pandemic on the economic situation in the
mining industry as the primary sector, in connection with the construction industry as the secondary
sector. The research is carried out through economic and financial indicators, which mostly influence
the potential crisis of companies. The results show that the mining industry and construction sectors
managed to avoid the heavy decline and bankruptcy of certain organizations in the industries. Such
results can be used for forecasting and modeling the socio-economic development of regions and
countries. The growth of the analyzed industries could contribute to the sustainable development in
the country.

Keywords: economic indicators; financial health; primary and secondary sector; Slovakia

1. Introduction

The financial health of a company can be seen as the ability to hold a balance against
the changing conditions of the environment in relation to everyone participating in the
business. For the evaluation of financial health and the prediction of financial problems of
companies, various indexes are used for the prediction of financial situation development.
A financial healthy company means a company that is able to evaluate invested capital to
the measure, demanded by shareholders.

In recent years, the mining industry has achieved an important position in the national
economy due to its increasing productivity. However, since 2000, there have been signs
of a slowdown, resulting from the national and local conditions of the mining industry.
Moreover, the COVID-19 pandemic worldwide situation influenced the development of
the mining industry, as well as any other industrial sectors, causing many companies to
decline or face bankruptcy.

The goal of this contribution is to find out the influence of the pandemic on the eco-
nomic situation of the mining industry as the primary sector through chosen financial
indexes, determining the possible crisis of a company. The development in the primary
mining industry is consequently followed up with development in the connected construc-
tion sector as a representative of the secondary sectors. The mining industry generally
forms a basic platform for the sustainable development of countries, directly determining
the development of other national economic sectors. Therefore, this paper is orientated to
the mining industry, which has to be assessed especially after the post-pandemic situation
from economic perspectives and influences on other industries. The aim of the research
was to verify the viability of organizations impacted by the extraordinary situations such
as the pandemic or energy crises. It could help to identify sectors that react sensibly to the
situation in their financial indicators and sectors that are relatively stable. The results of
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the research could help to form the state policy of Slovakia or any other country hoping to
define supportive measurements for companies. Such measurements could relieve the neg-
ative social dimension caused by unemployment. Due to the aforementioned, this research
is important for the macro- and micro-economic level. However, the research is limited to
the analysis of chosen financial indexes of mining and the construction industry that are
heterogeneous, disregarding the heterogeneity between sectors and only considering the
reaction of the sectors to the present crisis.

The first part of the paper consists of a literature review, dealing with the present
state of the problem that requires solving, as well as previous research in the area. This
chapter shows the gap in the study of the financial indicators in the post-COVID period in
Slovakia, and the results can be used for evaluation in any other sector and for comparison
to other countries. The second part of the paper is dedicated to the data, their processing,
and the main methodological approach during the research that helped to achieve its
main goal. The Results Section consists of an analysis of return on capital and quick
liquidity in the selected mining and construction sectors. In the Discussion Section, the
main results are discussed together with other research and common measurements for
financial indexes improvement.

2. Literature Review

The various literature deals with the development of the financial situation in individ-
ual sectors, mainly due to the pandemic situation worldwide. The results of the financial
analysis are different in companies from various sectors, since companies have different
properties and financial structures and therefore a different economic result structure. Fi-
nancial health demands the achievement of sufficient profit, as well as long-term liquidity.
Bankruptcy means a situation when the organization has no possibility of overcoming
bad financial health (Csikosova et al. 2019). Chen and Yeh (2021) compared the crisis
due to COVID-19 in industries with the global financial crisis in 2008 and found that the
effect of quantitative easing in 2020 was more significant for the industries that were more
affected by the pandemic. He et al. (2020) found that, except for basic industry which was
less affected by the epidemic, the rest of the industries were significantly affected by the
epidemic and the costs for various industries have increased differently.

The mining industry is not immune to COVID-19’s impacts. The crisis in the mining
industry due to the pandemic has the potential to have severe consequences in the short-,
medium-, and long-term for the industry (Laing 2020). There is, therefore, a task to under-
stand the impacts and analyze their significance for the industry, and in this way contribute
to the consequent economic development of industries. The COVID-19 pandemic affected
the demand for metals and the global mining sector (Jowitt 2020), causing variations in
metal and commodity prices and stocks during the crisis. Also, Kekec et al. (2022) investi-
gated the impact of the pandemic on the global and Turkish mining sectors with the aim
to suggest measures for the limitation of the spread of COVID-19 and to conduct mining
operations safely and efficiently; they found that the mining industry was affected more
than others were by the COVID-19 crisis.

The importance of studying COVID-19’s influence on the mining sector results from
the fact that the mining industry is characterized as a labor-intensive sector with high
worker mobility; thus, this mobile workforce increases the transmission risk of COVID-19
(Susanto et al. 2022). This is found in the case of the Brazilian mining sector, studied by De
Castro et al. (2022), in connection with municipalities where mining activity is prevalent.
The impact of COVID-19 is higher in larger mining localities. Marimuthu et al. (2022)
evaluated the impact of COVID-19 on India’s mining activities and found that a large group
of workers, a collapse of demand and disruption, and suffering contractual workers are the
top three factors that need to be considered. Bernauer and Slowey (2020) reported a case
study from Canada and found that the pandemic caused struggles between Indigenous
peoples and mining, oil, and gas companies. This again results from the fact that the mining
and construction sectors need to consider human resources, which are impacted by the
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pandemic the most. Susanto et al. (2022) conducted a study of mining organization in
Indonesia, finding critical factors that could decrease impact of the pandemic, which could
contribute to the sustainable development of the mining organizations in crisis. Paz-Barzola
et al. (2023) evaluated the impact of COVID-19 on the Ecuadorian mining industry and
found the Ecuadorian scenario is different from the one abroad; companies presented more
social and economic information and less health and safety information than international
companies. Atif et al. (2020) explored the application of digital technologies for the
detection and prevention of COVID-19 in the mining industry.

During the pandemic, SMEs in the mining sectors encountered more financial prob-
lems. This trend was observed in Czech Republic, Slovakia, and Hungary (Civilek et al.
2022). The financial situation of the mining sector in Slovakia compared to the EU and
worldwide was evaluated by Pavolova et al. (2022), who found that the mining industry is
directly influenced by mineral deposits and the structure of other industries. Muthuri et al.
(2021) highlighted the increased vulnerability of the mining organizations, especially in
small-scale mining, in the pandemic (Muthuri et al. 2021).

Similarly, studying the influence of COVID-19 on the construction sector is crucial
due to its high labor-intensity and its connection to the mining industry. Therefore, it
can hinder sustainable development connected with construction (such as in study of
Ebekozien et al. 2023 in Nigeria). Tanaka et al. (2017) introduced a novel framework for
building company bankruptcy models and a methodology for assessing the vulnerability
of industry economic activities, considering industry-specific differences. In the area of
the construction sector, Gajdosikova et al. (2022) quantified the impacts of the COVID-19
pandemic on the construction sector as a crucial sector of the Slovak economy. The study
found that since the construction sector is characterized by slower reactions to changes
in the economy, the most significant impacts will be even more noticeable in the future.
Alsharef et al. (2021) investigated the early impacts of the COVID-19 pandemic on the
U.S. construction industry, identifying significant challenges, such as a delay in material
procurement, reduced productivity rates, material price escalations, etc. Kubenka Michal
(2013) studied the construction industry as a key sector of the national economy, finding
higher bankruptcy indicators compared to other sectors, suggesting that the construction
sector situation is better than the national economy as a whole.

There is limited research on the mutual relations of industries, especially during
and after a pandemic, influencing the development of the other industries. Therefore,
the aim of the study is to remove the gap in the literature by exploring the relations
between the mining industry as the primary sector with the construction industry, as the
secondary sector, which is dependent on the mining industry. The research results from
previous research studies, orientated to the area of industries insolvency in Slovakia, are
compared with other similar countries (Csikosova et al. 2016), as well as to the area of
mining contribution to the socio-economic growth of the country (Tausova et al. 2017), to
the area of activity indexes in industries, analyzed by the country (Culkova et al. 2018a),
and to the area of indebtedness in chosen industrial sectors (Culkova et al. 2018b). The
research uses results of the previous research, orientated and limited to the chosen financial
indicators, highlighting the reactions to the crisis in the chosen Slovakian industries.

3. Methodology

The research aims to investigate the impact of the pandemic on both the primary and
selected secondary business sectors in Slovakia. At the same time, the aim is to find out
whether there are differences between industries in the financial indicators’” development
before, during, and after the pandemic.

We analyzed the primary sector, represented by the mining and quarrying industry,
having a profound impact on the secondary sector, particularly the construction industry.
The selection of sectors aligns with the sectorial structure of the national economy, which
categorizes economic activities based on the output nature. The following sectors of the
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national economy are divided according to output as goods or service (Kuchar¢ikova and
Tokar¢ikova 2010):

e  The primary sector, consisting of agriculture, forestry, and fishing, and the mining
industry;
The secondary sector, including the processing industry and construction;
The tertiary sector, consisting of other activities, i.e., services;
The quaternary sector, integrating rapidly developing services, e.g., information and
communication technologies.

We chose to analyze the primary sector because it serves as the cornerstone of the
economy, consisting of industries producing essential raw materials and materials, thus
shaping the state and development of subsequent sectors. For the secondary sector, we
selected construction due to its significant influence on economic development and the
population standard of living.

The research concentrated on selected financial indicators within the mining and
construction industries with an aim to compare and detect the possible decline of businesses
due to the pandemic.

The research followed the process below:

Selection of the representative indexes sample;
Selection of the representative organizations sample;
Data adjustment;

Formulation of research hypothesis;

Statistical analysis and hypothesis verification.

G LN

The research process is outlined in Table 1 below.

Table 1. Process of the research.

No. Activity

Selection of the representative sample of indexes
Selection of the representative sample of organizations
Data adjustment
Defining of research hypothesis
Statistical analysis and hypothesis verification

SUESC .

This procedure outlines the individual steps of the analytical model employed in the
research and their basic characteristics: In our analytical model, we first used descriptive
statistics and boxplots for data exploration and the identification of outliers or trends.
Subsequently, we employed an analysis of variance (ANOVA) to test differences among
multiple groups. Tukey’s honestly significant difference (HSD) test was then applied for
pairwise comparisons, offering a robust post-hoc analysis (Tukey 1949).

In cases where the assumptions for ANOVA are not provided, we employed the
Kruskal-Wallis test, an appropriate non-parametric alternative (Kruskal and Wallis 1952).
For pairwise comparisons in these instances, we applied the Wilcoxon rank sum test with
continuity correction (Wilcoxon 1945).

For testing Research Hypothesis 3, we utilized data for the years 2019, 2020, and 2021.
We employed the F-test and Mann-Whitney U-test (Mann and Whitney 1947) methods. We
analyzed 80 enterprises in the mining industry and 84 construction enterprises spanning
the period from 2015 to 2021. The outcomes of research will facilitate comparisons of the
situation in other related industries from the perspective of selected financial indicators.
Data processing was conducted using the R programming language (R Core Team 2022). R
is a language and environment for statistical computing developed by the R Foundation
for Statistical Computing, headquartered in Vienna, Austria (https://www.R-project.org/
(accessed on 3 December 2023)).

All analyses were conducted at a significance level of « = 0.05, and the results were
interpreted using p-values, compared to the predetermined « level (Cumming 2014).
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The analytical model is structured as follows:
For Research Hypotheses 1 and 2:

a.  Statistical hypothesis test: Testing whether there is statistically significant dif-
ference between the mean values of all populations. If the null hypothesis is
rejected, a pairwise comparison follows.

b.  Research Hypothesis 1 files: The return on capital indicator in the mining
industry 2015 to 2021; Quick liquidity in the mining industry 2015 to 2021.

c. Research Hypothesis 2 files: The return on capital indicator in the construction
industry 2015 to 2021; Quick liquidity in the construction industry 2015 to 2021.

d.  Graphic presentation of results: Boxplot and crisis management and eco-

nomic indicators.

For Research Hypothesis 3:

a.  Statistical test on the agreement of the variability of two populations and the
agreement of the mean value of two populations.
b.  Pair of files for Return on Capital indicator: One file created from Return on

Capital indicator in the mining industry 209 to 2021; Second file created from
Return on Capital indicator in the construction industry 2019 to 2021; For Quick
liquidity: One file created from Quick liquidity in the mining industry 2019 to
2021; Second file created from Quick liquidity in the construction industry 2019
to 2021;

c. Graphic presentation of results: Boxplot and histogram.

Ad1.
The selection of financial indicators was based on the classic predictions of financial

situation development, resulted from crisis management tools. A financial crisis of the
company is defined as a state resulting from a failure in two levels of financial indicators:

A failure caused by low liquidity, manifested by the inability of the company to pay
its obligations on time. The liquidity crisis includes insufficient cash generation, the
commitment of a large number of funds in less liquid forms of current assets, the
implementation of risky investment projects, and excessive indebtedness. Liquidity
refers to the efficiency with which an asset or security can be converted into ready cash
without affecting its market price. The most liquid asset is cash itself. Consequently,
the availability of cash to make such conversions is the biggest influence on whether a
market can move efficiently. The quick liquidity formula is as follows:

. C . Quick Assets
L = 1
Quick Liquidity Current Liabilities M
Quick Assets = (Cash + Cash equivalents + Marketable securities + Accounts receivables) (2)

A failure caused by low profitability, caused by insufficient revenue from the com-
pany’s business activities, resulting from the loss of production sales or a drop in prices
and a cost increase. Profitability is measured by the return on capital (ROC) and return
on equity (ROE). The return on equity (ROE) measures a corporation’s profitability in
relation to stockholders’ equity. The return on capital (ROC) includes debt financing
in addition to equity. We selected to analyze ROC development, calculated as follows:

Net Income

Ret jital = ——————
eturn on Capita (Debt + Equity)

)

The mutual relation between liquidity and return on capital determines the possible

crisis of the organization, as illustrated by Figure 1.
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Figure 1. Crisis management and economic indicators (Campello et al. 2011).

These indicators most closely indicate a potential crisis within companies and a
subsequent decline.

Ad2.

The criterion for filtering enterprises into groups based on the sector was their area
of business. Enterprises were included in the sample only if their other areas of business
were related to the sector under consideration, rather than diversification. Additionally,
the “return on sales” indicator for products and services had to exceed EUR 6000 in the
observed year 2015, from which the data were analyzed.

Ad3.

Given the aim of evaluating the industry as a whole, we sought robust data. We
aggregated data from financial statements published in the Finstat database for the period
2015-2021, covering years before, during, and after the COVID pandemic. The indicator
values from one year and one industry form one statistical set. For example, a file might be
“year indicator, mining industry year 2015”. The data were adjusted as described; obtained
statistical files can be used in different groups to confirm research hypotheses. The data
for each used indicator were adjusted in such a way that the data for each used indicator
remained in the range: ME £ 1.5 IQR, median + 1.5 X Interquartile range in the file for
further evaluation. Values of indicators outside the specified range were replaced with the
sign “NA” in order not to lose comprehensive information about the companies.

Ad4.

The research proceeded sequentially. The hypothesis for each step of the investigation
was defined, confirmed, or rejected based on statistical results. The result of each partial
investigation formed the basis for establishing the next hypothesis. Four hypotheses
were established:

Research Hypothesis 1. Financial health indicators in Slovak mining companies were worse in
2020 and 2021 than in the years preceding the COVID pandemic.

Research Hypothesis 2. Financial health indicators in construction companies, closely related to
the mining industry, were worse in 2020 and 2021 than in the years preceding the COVID pandemic.

Research Hypothesis 3. The financial indicators of quick liquidity and return on capital for a pair
of industries (construction and mining) exhibit different variability and mean values.

Ad5.

Descriptive statistics and boxplots were employed for statistical evaluation. Statistical
hypotheses were tested using the ANOVA test with the Tukey HSD criterion for pairwise
comparison. When ANOVA assumptions are not provided, its non-parametric alternative
the Kruskal-Wallis chi-squared test was used. For pairwise comparisons, the Wilcoxon rank
sum test with continuity correction and the p-value adjustment method was employed: BH
(Benjamini-Hochberg adjustment).
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The evaluation of statistical tests is carried out at the level of significance o = 0.05. In
the description of the tests, the p-value is indicated, which is compared with the o value,
set at 0.05.

For Research Hypothesis 3, data from the years 2019, 2020, and 2012 were used, and
the F-test and Mann—-Whitney U-test methods were employed.

The analysis covered 80 enterprises in the mining industry and 84 construction enter-
prises for the period 2015 to 2021. The results of the research will facilitate comparison of
the related industries based on the selected financial indicators. Data processing was con-
ducted, using R Core Team (2022). R: A language and environment for statistical computing.
R Foundation for Statistical Computing, Vienna, Austria (https:/ /www.R-project.org/ (ac-
cessed on 3 December 2023)).

4. Results
4.1. Research Hypothesis 1

“Financial health indicators in Slovak mining companies were worse in 2020 and 2021
than in the years preceding the COVID pandemic.”

To verify Hypothesis 1, data on solely mining companies were employed. Data
were obtained from a profit and loss statement and balance sheet. From the data, the
return on capital and quick liquidity indicators were calculated. The analysis was carried
out for the period 2015 to 2021 to evaluate development before, during, and after the
pandemic situation.

4.1.1. Return on Capital

Figure 2 displays boxplots of the return on capital (ROC) indicator for mining compa-
nies. The red line represents the bank’s interest rate, indicating that the ROC value of all
companies that evaluate their finances better is above the line.

Mining industry

01

00

Return on capital

0.1

1
—

et -
°

Return on capital border line = 0.01

'
—_

2015

2016

T
2017

T
2018

T
2019

T
2020

T
2021

Year

Figure 2. Return on capital indicator in the mining industry.

The ROC value = 0.0 is delineated by a black line.

From the graph, it is evident 2016 was the most challenging year for mining companies,
when more than half of the companies had a ROC of less than 0.01.

In 2018, exactly a quarter of businesses fell below the ROC 0.01 level. During the
COVID-19 period, in 2020 and 2021, there was a slight increase in the rate of businesses
with a ROC of less than 0.01.

To access the statistical significance of differences in the average ROC values across
the years, an ANOVA test was conducted. The null hypothesis stated that the average ROC
values from 2015 to 2021 are not statistically different, while the alternative hypothesis
stated that there are at least two periods in 2015-2021 with statistically significant differences
in the ROC indicators.

The test result was as follows: The test criterion F = 1.905 and p value = 0.07834,
indicating that the null hypothesis cannot be rejected.
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Assumptions: the homoscedasticity of the data of all periods was confirmed by
Bartlett’s test of homogeneity of variances (p-value = 0.3723); the normality of the residuals
was verified by the QQ plot, respectively. The residuals can be considered to approximate a
normal distribution.

In terms of profitability, analyzed by ROC, the research hypothesis that the financial
health of mining companies deteriorated in 2019, 2020, and 2021 was not confirmed (see
Figure 2).

4.1.2. Quick Liquidity

Figure 3 depicts boxplots illustrating the quick liquidity indicator. From 2015 to 2018,
more than half of the enterprises had quick liquidity below one. However, during the
COVID-19 period from 2019 to 2021, the median (representing the threshold of 50% of
enterprises) exceeded a value of one, indicating that more than 50% of enterprises had
quick liquidity above one. Additionally, in the analyzed years, an increase in variability is
visible, as indicated by the width of the graph box. For instance, in 2021, a quarter of the
enterprises exhibited quick liquidity values exceeding 3.86. Such high values are no longer
optimal as they unnecessarily ties up funds that could otherwise be used to generate profit.

Mining industry
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Figure 3. Quick liquidity in mining industry.

A non-parametric statistical test was employed to validate the visual assessment,
as the null hypothesis of homoscedasticity of the data was rejected, with a p-value from
Bartlett test of homogeneity of variances being less than 2.2 x 10716,

The test result was as follows: The Kruskal-Wallis rank sum test was conducted with
the hypothesis that the medians of each group are the same, implying that all groups
originate from the same distribution. The alternative hypothesis states that at least one
group has a different median, indicating that at least one group stems from a different
distribution distinct from the others. The Kruskal-Wallis chi-squared statistics yielded a
value of 30.098, with a p-value of 3.765 x 10~°. Consequently, the null hypothesis was
rejected, confirming the visual finding that the difference between the medians of at least
two groups is statistically significant.

Table 2 presents the p-values of the pairwise comparisons of group medians. All
medians of the liquidity indicator for the years 2015, 2016, 2017, and 2018 are statisti-
cally significantly different from the medians of the liquidity indicator for the years 2020
and 2021.

The research hypothesis that in the years of the pandemic 2020 and 2021 there was
a deterioration in the indicators of the financial health of companies in the industry is
rejected. Figure 4 implies that the quick liquidity indicator in the pandemic years has better
values than before the pandemic.

Looking at the economic sectors in terms of succession, the mining industry is con-
sidered primary. The construction industry was chosen as a secondary sector to examine
the impact of COVID on the financial health of companies. The following hypothesis has
been established.
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Table 2. Pairwise comparison of group medians (p-value).
taLi392015 tali392016 tali392017 tali392018 talLi392019 taLi392020

taLi392016 0.5602 - - - -
tali392017 0.8944 0.7111 - - -
tal.i392018 0.9601 0.5247 0.8317 - -
taLi392019 0.1824 0.0471 0.1329 0.2217 - -
taLi392020 0.0293 0.0054 0.0197 0.0293 0.4676

taLi392021 0.0029 0.0017 0.0029 0.0036 0.1824 0.5602

Mining industry

Return on Capital

o

Liquidity

0.2 @ lire2015

01 lire2016
0 lire2017
0.1 ,
lire2018
-0.2
@ lire2019
@ lire2020

Figure 4. Development of return on capital and quick liquidity in mining industry in 2015-2021.

4.2. Research Hypothesis 2

“Financial health indicators in construction companies, closely related to the mining
industry, were worse in 2020 and 2021 than in the years preceding the COVID pandemic.”

To verify Hypothesis 2, data from companies engaged in construction activities, in-
cluding construction of buildings, engineering works, and the specialized construction
work, were utilized. Companies involved in consultancy or other activities were excluded.
Financial statements, including profit and loss statement and balance sheet were employed
to assess the return on capital and quick liquidity indicators. The analysis covered the
period from 2015 to 2021, to enable comparison with the mining industry.

4.2.1. Return on Capital

Figure 5 illustrates boxplots of the return on capital (ROC) indicator for construction
companies. The red line represents the bank’s interest rate, with ROC values above the line
indicating favorable financial evaluations of companies.

Construction industry

02

Return on capital

-02 01 00 01

Return on capital border line = 0.01
°

T
2015

T
2016

T
2017

T T T
2018 2019 2020

Year

T
2021

Figure 5. Return on capital indicator in the construction industry.

The value ROC = 0.0 is indicated by a black line.
From the graph, it can be concluded that the most challenging period for construction
companies was 2020, with over a quarter of the companies below ROC values of less

than 0.01.
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In the year preceding the COVID-19 period (2018), exactly a quarter of the companies
fell below the ROC equal to 0.01. During the COVID-19 period (2019-2021), there was a
slight increase in the proportion of businesses with ROC values of less than 0.01.

The Kruskal-Wallis chi-squared test was employed to verify the statistical significance
of differences between the average ROC values in individual years. The null hypothesis
posited that the median values of the ROC indicator from 2015 to 2021 are not statistically
different, while the alternative hypothesis suggested that there are at least two periods
between 2015 and 2021 in which the ROC medians differ significantly.

The test result: The Kruskal-Wallis test criterion chi-squared = 8.1434 and p-value = 0.2278,
indicating that the null hypothesis cannot be rejected.

From the profitability perspective, the research hypothesis asserting that the financial
health indicators of construction companies deteriorated during the COVID-19 years of
2019, 2020, and 2021, was not confirmed (see Figure 5).

4.2.2. Quick Liquidity

Figure 6 displays boxplots representing the quick liquidity indicator. It is evident
from the figure that the median of the liquidity indicator remains around the value of one
throughout the observed period. In 2021, an increase in variability is noticeable. However,
based on the graph, it is apparent that there is no statistically significant difference between
the distributions of the liquidity indicator in the individual years of the observed period.

Construction industry

Second Level Liquidity border line = 1 °
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ammee
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Figure 6. Quick liquidity development in the construction industry.

A non-parametric statistical test was employed to confirm the visual assessment since
the null hypothesis of homoscedasticity of the data was rejected, with the p-value from the
Bartlett test of homogeneity of variances being less than 2.2 x 10~1°.

The test result: The Kruskal-Wallis rank sum test was conducted with the hypothesis
that the medians of each group are the same, implying that all groups originate from the
same distribution. The alternative hypothesis states that at least one of the groups has a
different median, meaning that at least one comes from a different distribution than the
others. The Kruskal-Wallis chi-squared statistics yielded a value of 7.16, with a p-value
of 0.268. Thus, the null hypothesis cannot be rejected, confirming that the visual finding
suggests the lack of statistically significant differences between the medians of at least two
groups. The hypothesis is confirmed.

The research hypothesis suggesting deterioration in the financial health indicators of
companies in the industry during the pandemic years is rejected (see Figure 7).
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Construction industry
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Figure 7. Development of return on capital and quick liquidity in the construction industry in
2015-2021.

4.3. Research Hypothesis 3

“The financial indicators of quick liquidity and return on capital for a pairs of indus-
tries (construction and mining) exhibit different variability and mean values.”

A detailed assessment of the differences between the financial indicators for the con-
struction and mining industries is employed resulting in the following graphs and tables.

4.3.1. Return on Capital

The value of the indicator for Slovakia is 0.01, which signifies the interest rate for
deposited money. Approximately 25% of enterprises in the construction and mining
industries fall below this value.

Both the box and bar charts (see Figure 8) display the interquartile range, as well
as the difference between the minimum and maximum, which is higher for the mining
industry. A statistically significant difference was also confirmed by the F-test of variance
matching, F = 3.1801 with a p-value < 2.2 x 107!¢. The mean values for the industries
do not differ statistically significantly, as also confirmed by the Mann-Whitney U-test,
W = 30185, p-value = 0.9724.
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Figure 8. Boxplot and histogram of return on capital indicator.
The research hypothesis is rejected for the mean value and confirmed for the variability.

4.3.2. Quick Liquidity

The difference between sectors was validating concerning the quick liquidity indicator.
Significant statistical disparities were observed in both the mean value, evidenced by the
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Mann-Whitney U-test: W = 18,723, p-value = 0.001444, and in the variability, as indicated
by the F-test has the result: F = 11.07, p-value < 2.2 x 107!, This difference is evident in
both the box and bar charts (refer to Figure 9).

Quick ratio
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Industry

Figure 9. Boxplot and histogram of the quick liquidity indicator.

In neither industry can the distribution of the indicator be considered normal. While
the construction industry has a median indicator around one, the mining industry has a
median of around 1.2. Regarding variability, the construction industry’s box is symmetrical
on both sides of the median, whereas for the mining industry, there is visible asymmetry
with data concentrated below the median value. The research hypothesis is confirmed for
both the mean value and the variability.

To mitigate the risk of a crisis, companies must address issues related to profitability
and liquidity. In the area of liquidity, companies should:

- Prefer advance payment arrangement;

- Adjust invoice due dates;

- Motivate small buyers with cash discount;

- Monitor and assess liquidity levels using a payment calendar.

In terms of profitability, companies should:

- Monitor all profitability indicators, especially when company costs impact profitability;
- Analyze the company’s highest costs;

- Analyze external services;

- Consider establishing a dedicated profitability management team.

Companies should implement a range of financial crisis resolution tools, including
both strategic and tactical approaches (Wodak 2021). Strategic tools may involve debt
restructuring, securities issuance, asset divestment, equity adjustment, new production
program selection, strategic partnerships, and production diversification. Tactical tools
could include debt restructuring, the implementation of strategic planning, controls and
total quality management (TQM), the adoption of a marketing management system, new
human resources management systems, and enhanced internal communication. Utilizing
such tools can assist companies in overcoming the crisis via the following steps:

Identifying of the root causes of the crisis;

Establishing crisis management protocols;

Temporarily centralizing management functions;

Implementing a comprehensive business recovery plan;

Strategically combining the appropriate tools for maximum efficiency.

G L
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5. Discussion and Conclusions

The focus of the paper lies in the mining and construction industries, given their
primary sector influence on the secondary sector. The results of the analysis indicate that
despite the crisis caused by COVID-19 pandemic, both sectors show relative stability in
their financial indexes. This stability could potentially enhance overall state stabilization in
the economic and social spheres. Additionally, the research underscores the exceptional
economic impact of the construction sector in Slovakia and globally, with interconnections
not only to the mining industry but also to other sectors like manufacturing (Alaloul
et al. 2021). The study employs two specific economic indicators to underline the crisis
impact on the companies. However, Strahl (2020) highlights the importance of considering
macroeconomic indicators such as GDP per capita and the employment structure. The
mining and construction sectors, along with manufacturing, are identified as pivotal
sectors contributing to the socio-economic development of regions, as emphasized by
Sorokozherdyev and Efimov (2023). Amidst the COVID-19 pandemic, these industries
faced various challenges. Here is an overview of their performance during this period:

1.  Mining industry:

e  The extractive industry, particularly oil and natural gas, has suffered from a

decline in energy demand due to decreased economic activity and mobility;

e  The OPEC+ agreement to reduce production, implemented in response to the oil
surplus and declining prices, has impacted production levels and profits within
the mining industry;

e Many mining companies have had to adjust to lower demand and reduced
energy prices, resulting in production restrictions and austerity measures.

2. Construction industry:

e  The construction industry experienced closures of construction sites and the
project interruptions due to labor movement restrictions and suspension of
certain projects;

e  Labor movement restrictions and material shortages may have caused construc-
tion delays and increased project costs;

e Increased economic uncertainty could lead to decreased investment in new
construction projects, influencing the industry over the long term.

In both cases, the situation may have varied depending on specific factors such as
the region, type of business, and resources availability. The return to normal operations
of these industries may depend on various factors, including the speed of vaccination,
measures to limit virus spread, and economic recovery (Majumder and Biswas 2021; Gatas
et al. 2021).

According to general findings and studies, the impact of COVID-19 on the mining and
construction industries has been described as significant. The fastest detectable indicators of
a company’s financial health are the second degree of liquidity and total capital profitability.
Hence, we chose to use these two indicators. Detailed analyses of these indicators will
be the subject of another study. The authors Bellovary et al. (2003) and Pangaribuan et al.
(2023) also support their utilization. Based on this literature, we believe that our chosen
financial ratios are well-supported and commonly accepted in the analytical environment.

Zhang et al. (2016) confirmed prior to the pandemic situation that the mining industry
contributes significantly to the economy, playing a vital role in accelerating economic devel-
opment and infrastructure construction, thereby impacting people’s livelihood. Similarly,
the construction sector plays a crucial role in social and economic development. Therefore,
the management of both mining and construction industries must prioritize enhancing
management quality (El Khatib et al. 2023).

Due to the European Green Deal (2019), mining should be analyzed with carbon
neutrality goals in mind. In this regard, Sun et al. (2022) demonstrated that aside from the
unstable situation in the oil and natural gas mining industry, other mining sectors have
achieved strong decoupling and stability, showing a consistent positive trend. Monitoring
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these sectors must be conducted regularly in connection with any socio-economic changes
in the world (Vanek et al. 2011), and new industry and sector management systems should
be implemented.

The paper focuses exclusively on the mining and construction industries, reflecting
the primary sector’s influence on secondary sectors. The research findings will be utilized
alongside other sectors” analyses to understand responses to mining industry development
in both pandemic and post-pandemic situations. The research examines heterogeneous
financial indexes. A future direction for the research could involve exploring the hetero-
geneity between the mining and construction sectors, as well as the periodicity of financial
indexes across sectors. This approach would enable not only an assessment of sectoral
responses to the COVID-19 situation but also an examination of intersectoral relationships.
The results can serve as benchmark for other countries to achieve sustainable development.
The significance of the study is to make the mining and construction sector into a sustain-
able sector after the pandemic and crisis. The study can become a basis for forecasting
and modeling the socio-economic development of the mining and construction sector in
the short and medium term. It can also be a tool for other industries aiming to achieve
sustainable development.
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