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Abstract: The emergence of the new SARS-CoV-2 virus two years ago strongly affected economic life
and labour markets around the world. The pandemic affected many sectors, including the mining
industry. Coal companies have had to cope with the challenges and adapt their operations to the
situation. Due to the peculiarities of the mines, not only to the hazardous factors and conditions
prevailing underground but also to the large number of employees who usually move in groups in
the plants, the emergence of a new threat caused by a biological agent posed a real challenge for them.
The aim of this paper was to present the initiatives and measures taken in the coal mining sector to
ensure the safety of workers during a pandemic. The guidelines for the operation of mining plants
during the SARS-CoV-2 epidemic were analysed, as well as the identification of locations in mining
plants particularly vulnerable to infection with the virus. We also presented how the pandemic period
affected the operations of a selected coal company in Poland from an economic point of view.
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1. Introduction

“Maintaining occupational safety in mining has been one of the important objectives of
its operation for decades” [1]. Both the deposits of raw materials and the ongoing activities
of mining companies aimed at extracting a useful, energy-generating mineral such as hard
coal are characterised by peculiarities [2,3]. Conducting works in the rock mass is burdened
with high risk, mainly due to the possible occurrence of natural hazards (methane, rock
bumps, fire, water). Therefore, the operation of mining companies and the execution of
individual works are based on a number of procedures. Since it is the task of the employer,
who has legal obligations, to create a safe working environment, i.e., to ensure the safety of
all employees, especially those working in underground workings—it is most important
that procedures are followed [1,4].

In late 2019 and early 2020, the new SARS-CoV-2 virus, which causes the COVID-19
respiratory disease, began to spread worldwide. The virus reached Poland two years ago,
in March 2020. Time has shown how dangerous this disease can be, having a very severe
course with subsequent complications and possibly even leading to the death of infected
individuals. The occurrence of this epidemic threat in Poland and the rapidly increasing
number of infections meant that the government had to introduce many restrictions, which
not only limited the activities of the public to date but also affected the operation of many
businesses, including those in the mining sector.

Border closures, halting investments or the economic downturn, as well as a drop in
demand for the raw material produced and reorganisation of work were just some of the
difficulties faced by the mining industry during the epidemic. Despite the existence of the
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Act of 5 December 2008 on the Prevention and Control of Infections and Communicable
Diseases in Human Beings by Epidemiological Threats and the need to take the preventive
measures set out in Article of the Act, the industry was not prepared for a threat of this
nature and magnitude. This was due to the fact that there had not been an epidemic of this
magnitude in the past few decades and there had been no efforts to develop procedures for
the operation of companies and the actions they would take in the event of a biohazard.
The biggest problem it had to face was ensuring a sense of security for its employees and
their relatives, as the fear emerging among employees at the time resulted in their absence
from work, as well as a lack of ensuring the continuity of plant operations. The challenges
posed to mining companies during the coronavirus outbreak were framed in three areas [5]:

e  Economic (including the withholding of many investments, a decline in demand for
the raw material produced, loss of strategic customers, loss of liquidity, a reduction in
employee wages, a decline in the company’s stock market value and the need to find
additional capital to purchase protective measures for employees);

e  Organisational (e.g., limiting contact between employees to the minimum necessary,
organising underground transport in accordance with the guidelines for the number of
people, reorganising working hours, introducing remote working for some positions,
supplying mines with an adequate amount of protective and disinfecting agents,
organising teams to supervise the disinfection process of premises and workplaces,
the need to temporarily ban external stakeholders from entering the mine site);

e  Health-related (e.g., problems with access to protective equipment, insufficient quan-
tity in the initial phase, workers’ fear of illness, organisation of medical points or
preparation of workplace accident management).

The management of companies and mining plants had to meet the aforementioned
challenges and develop rules and procedures which, on the one hand, would ensure eco-
nomic security and continuity of planned investments to maintain operations [6,7] and also
guarantee a sense of calm and security for all employees performing their tasks during
an epidemic. Developing a strategy for mining companies in the event of an epidemic
crisis is a difficult, complex and intricate task, all the more so given the impossibility of
completely shutting down underground mining operations for the duration of a pandemic
(huge material losses and even the need to shut down the plant in question). The situation
that arose in 2020 can be said to have been a crisis of sorts for the energy sector and the hard
coal mining industry in particular, inter alia, due to the need to cope with many difficulties
at the same time, both economically, organisationally and epidemically. A responsible and
sustainable approach to the changes implemented and the mine’s operating strategy during
the pandemic ensured that high standards were maintained in the ESG (environmental,
social and governance) areas. The companies took a comprehensive approach to the emer-
gency response mechanisms put in place while maintaining sustainability and corporate
social responsibility objectives.

This paper presents a description of the functioning of mining companies in Poland
during the epidemic crisis, with particular emphasis on how mining companies coped
by introducing a number of initiatives and adaptation measures. A breakdown of the
initiatives is presented according to the ESG pillars (environmental, social, governance).
The authors also discussed selected economic and social impacts of the COVID-19 pandemic
in the energy sector using the example of the coal mining sector.

In the last two years, the mining sector has worked on recommendations to overcome
the consequences of the pandemic. First of all, this article is a literature review of the recom-
mendations that have been developed and adopted by Polish mining companies. Secondly,
which is the contribution of the authors, we present a description of the functioning of
mining companies in Poland during the epidemic crisis and show what has been done
in some mining companies in Poland and how they coped by introducing a number of
initiatives and adaptation measures. The breakdown of initiatives is presented according
to the ESG pillars (environmental, social, management). Further research focuses on a
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particular mining company LW Bogdanka S.A. The authors also discussed the selected
economic and social effects of the COVID-19 pandemic in the analysed sector.

2. Literature Review

The raw materials sector, and in particular the hard coal sector, plays a key role in the
Polish economy [8]. The applicable regulatory provisions of the European Union and the
transition of the sector from a traditional to a low-carbon economy have started to pose
increasing challenges to companies in the mining sector, which are, at the same time, the
difficulties faced by the sector today [9-17]. It is not only about meeting environmental
requirements or reducing greenhouse gas emissions; it is also about social and economic
challenges. The implemented policy of decarbonisation of the Polish economy also means
a reduction of both products in power coal mining and the liquidation of jobs [8,18]. These
difficulties were joined two years ago by the pandemic caused by the SARS-CoV-2 virus.

“COVID-19 dealt a devastating blow to the global economy” [8,19]. The energy sector
(along with the mining sector) is the primary economic development industry of most
countries and has been battling a global pandemic since 2020 [20-23]. The emergence of
the COVID-19 pandemic affected the mining sector very quickly and unexpectedly [22].

A number of studies can be found in the literature outlining the impact of the pan-
demic on the energy sector and its sustainability. Siksnelyte-Butkiene [24] identified five
areas affected by the pandemic (energy consumption and demand, air pollution and qual-
ity, investment in new renewable energy projects, household energy poverty and energy
system flexibility). In turn, Gersdorf T. et al. [25] signalled that the pace and magnitude of
pandemic-influenced corporate change could be analysed in areas such as the macroeco-
nomic environment, technology and infrastructure, electric vehicle offerings and demand.
A study by Kumar A. et al. [26] emphasised the link between pandemic and greenhouse
gas emissions, the air pollution index was also the subject of work by [27,28], and in Lu H.E
et al. [29] highlighted the impact of the pandemic on energy demand and prices, energy
policy issues and countermeasures. In the papers [30-32], one can find the impact of the
evolution of the pandemic on the level of electricity consumption. Some studies also focus
on assessing the level of energy poverty during the pandemic [33-38]; others analyse the
impact of the pandemic on the energy expenditure of local government units in Poland [39].
In the literature, it is difficult to find broader, aggregate studies on the conduct of mining
plant operations under conditions of epidemic risk. Most are short articles on the websites
of individual coal companies.

It should be mentioned that the main strength of the hard coal sector is people or
human capital [40]. Mining companies employ a huge number of workers who perform
their work down in the mines and on whom the situation of the mining plants depends.
Figures provided by the Higher Mining Office show that in 2020 (data as of 31 December
2020), there were a total of 72,234 own employees in 21 coal mines, and 28,986 in service
companies, making a total of 101,220 mining plant employees. In addition, the structures of
Spotka Restrukturyzacji Kopalii S.A. (including service entities) had 2342 employees [41].
On the other hand, in 2021 (data as of 31 December 2021), a total of 68,081 own employees
worked in 20 coal mines and 26,381 in service companies, making a total of 94,462, while
2246 employees worked in Spotka Restrukturyzacji Kopalni S.A. [42]. As can be seen, mines
are concentrations of people and their work underground takes place in difficult as well as
dangerous conditions in which the SARS-CoV-2 virus could spread quite rapidly. Therefore,
the most important thing during this difficult period was to ensure an adequate level of
health and safety for all employees [1,43].

The outbreak of the global pandemic has meant that mining operations have had to
reorganise their existing operating rules to combat the bio-threat caused by the coronavirus
effectively. The scale of the problem could be seen when it was reported that by 10 July
2020, i.e., during the four months of the pandemic, more than 6500 workers had been
infected with the coronavirus in total from mines located in Silesia. The only mine where
no infection was reported was LW Bogdanka S.A.
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A summary of the number of infections in the three coal companies shows how the
number of new cases developed during the initial periods of the pandemic (Figure 1).

7000

6000

5000
4000
3000
2000
1000
0
N < Q < ) D QG,"Q . O \,\/Q \\,’LQ g S \,’L\‘ \Qﬂ'} (’,\1 J{/\ ¥ Y < " \n"\ %—L\
® @ S ¥ @ o o N Ko W@ W & §

e [WB e |SW PGG

Figure 1. Comparison of infection models in three selected coal companies in Poland in the period
from April 2020 to August 2021.

The epidemiological crisis in the coal mining sector began in March 2020. At that
time, the first Crisis Staff in mining companies started to be established. The first cases of
coronavirus infection in mines in Poland emerged in April. In Polska Grupa Goérnicza SA
(PGG SA), the first case was reported on 16 April 2020 at the Jankowice mine in Rybnik.
The situation was similar at Jastrzebska Spotka Weglowa SA (JSW SA), where the first case
of infection occurred on 26 April 2020 at the Pnidéwek mine. In contrast, the first cases at
LW Bogdanka S.A. were not reported until 7 October 2020 (Figure 1).

In the presented model of the course of infections in the Polska Grupa Gornicza,
it is possible to observe the individual waves in which the SARS-CoV-2 virus attacked
with increased activity. From 20 March to 21 June, 1836 infections were recorded in the
Polska Grupa Gornicza. This represents 30.41% of all infections that occurred at Poland’s
largest mining company. The holiday months are particularly noteworthy. Approximately
1450 new cases were recorded then, accounting for 24% of all infections during the pan-
demic. The situation was significantly different for the whole country during the second
wave, which took place in autumn 2020. At that time, 971 infections were reported in the
Polska Grupa Gornicza, when there were already more than 120,000 infections in the entire
Silesian Province since the beginning of the epidemic. At the end of December, counting
from the beginning of the epidemic, there were already 4412 employees infected. The
situation was much worse during the third wave of the coronavirus epidemic. At that time,
1564 workers were infected, 26% of the total number of infections.

At JSW SA, which employs less than 23,000 people, representing 29% of all employ-
ees in the coal mining industry, 5358 infections have been detected since the beginning
of the epidemic.

This shows that 23.2% of all employees had infections in the period presented. In the
case of this company, an increase in SARS-CoV-2 virus activity can be observed. The vast
majority of infections were recorded during the first period of the epidemic. From 26 April
2020 to 21 June 2020, 3840 workers were infected, representing 65.8% of the total number
of infections since the beginning of the epidemic. Only 306 workers were infected during
the holiday period. During the second epidemic wave of the coronavirus, 452 employees
became ill at JSW SA, representing 7.7% of all infections contracted. During the third
epidemic wave, 1237 infections were recorded, representing 21% of all infections in the



Energies 2022, 15, 6403

50f 20

company. From June to August 2021, not a single case of infection was detected. According
to communications from the Press Office of Jastrzebska Spotka Weglowa, the vast majority
of infections among employees were asymptomatic.

At LW Bogdanka S.A., the number of infected workers was definitely low compared to
the previously described companies. The ratio of coal mine infections to the total number
of cases in Poland has changed over time in favour of the mining industry. The case of LW
Bogdanka S.A. is quite interesting due to the fact that the first case in this coal company
appeared much later. Therefore the authors decided to analyse the initiatives taken by
this company.

During the pandemic, companies took a number of measures to prevent and minimise
the risk of workers becoming infected (described in Section 4.3). These measures helped to
mitigate the consequences of the pandemic, but before the first wave of the coronavirus
outbreak could be contained, a decision was taken in some mines to stop mining for two
or three weeks. Such decisions were due to the sudden increase in infections. At the time,
the mines were operating with minimal occupancy to protect the pits from existing water,
fire, methane or other hazards. The companies also conducted vaccination campaigns,
during which a large number of employees (with their families) were able to receive a dose
of the vaccine.

3. Materials and Methods

The main objective of the study was to present the initiatives and activities undertaken
in the hard coal mining sector in terms of ensuring the safety of employees during a
pandemic, taking into account their economic and social consequences.

As part of the research undertaken by the authors to achieve the main goal of this
article, specific goals were set, which were related to:

1.  Analyse the guidelines for the operation of mining plants during the SARS-CoV-2
epidemic;

Analyse miners’ behaviour in relation to the introduced restrictions;

Identification of sites in mining plants particularly exposed to virus infection;
Review of actions taken and initiatives by the selected coal company;

Indications and analyses of the effects of a pandemic from the social and economic
perspective.

G LN

To respond to the set research goals, we used qualitative methods in the research,
in particular:

e Analyse publicly available materials, reports and publications on the pandemic in the
mining industry,
Analyse orders and procedures in force in coal companies during the pandemic,
IDI—In-depth interviews with representatives of mines, mining companies and indus-
try experts, in which we supplemented the previously obtained information,
Analyse materials and data provided by the mining company,
Analyse industry and sector data regarding mining and the analysed company con-
tained in the EMIS database.

4. Results and Discussion

This section has been divided into five parts in accordance with the objectives of
the article: analysis of guidelines for the operation of mining plants during a pandemic,
identification of sites particularly vulnerable to virus infection in mining plants, review of
actions taken and initiatives by a selected mining company, and analysis of the effects of
the pandemic in terms of economic and social.

4.1. Guidelines for the Operation of Mining Plants during a SARS-CoV-2 Outbreak

The outbreak of the pandemic worldwide also meant that mining operations had to
reorganise their existing operating rules to combat the bio-threat caused by the coronavirus
effectively. The scale of the problem could be seen when it was reported that by 10 July
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2020, i.e., during the four months of the pandemic, more than 6500 employees had been
infected with the coronavirus in total from mines located in Silesia. The only mine where
no infection was reported was LW Bogdanka S.A.

Mines are specific workplaces mainly because of the dangerous factors and conditions
that occur in their working environment. With the emergence of a new threat caused by a
biological agent in the Polish mining industry, certain measures have been taken to ensure
the safety of workers in mining plants and service companies.

The Chief Sanitary Inspector, together with the Minister of State Assets, prepared
guidelines for the operation of mines during the SARS-CoV-2 outbreak. The recommended
guidelines were aimed at managing the difficult epidemiological situation faced by mining
plants in spring 2020 (March 2020). The procedures developed for this purpose were
primarily aimed at limiting the spread of the virus by reducing the number of contacts on
the premises, as well as organising work in such a way as to maintain the proper functioning
of mining plants [44]. The Chief Sanitary Inspectorate (GIS) issued recommendations for
the operation of industrial plants during the epidemic threat. These were divided into three
groups: prevention, containment and emergency management.

Key recommendations and procedures to limit the spread of the virus included [44,45]:

e providing workers with the means to protect their mouths and noses and covering
them compulsorily were indicated by law; this obligation applies to all suppliers and
visitors moving on the premises;

e  use of distance barriers (e.g., glass, plexiglass to protect the worker from the possibility
of infection from sick persons;
maintaining a safe distance between workstations (1.5 m) as far as possible;
reducing the number of working shifts and reducing working hours to six hours, use of
distance barriers (e.g., glass, plexiglass to protect the employee against the possibility
of infection from sick people;

e reducing contact between employees (changing the work system and identifying
where employees congregate, introducing remote working where possible, halving
the number of people entering the shaft hoist cage and being transported by transport
equipment, and increasing the number of descents in shafts);

e  restricting the use of communal spaces (different break times, closing canteens or
limiting the number of people who can be there, the possibility of a breakfast break at
the workstation, limiting the number of people using the baths);
use of routine personal protective equipment by underground workers;
updating cleaning and preventive decontamination procedures for rooms and areas
(e.g., circulation paths, offices, cloakrooms, sanitary rooms, lamp rooms, refreshment
points, stairwells);

e  displaying instructions in the sanitary and hygiene rooms on hand washing, donning
and doffing masks and gloves;
suspension of periodic in-house training and introduction of online training;
limitation of external cooperation;
staff briefings should take place in an open space and meetings and deliberations, if
necessary, with windows open;

e  designating crisis management centres that make decisions depending on the situation.

Detailed guidelines for the aforementioned procedures have been developed by the
Emergency Management Team at Underground Mining Plants (Polish: Nadzwyczajny
Zespot ds. Zagrozeni w Podziemnych Zakladach Gérniczych) appointed by the President
of the State Mining Authority.

In addition to these key procedures, precautionary procedures have also been devel-
oped outlining the course of action to be taken if an infection is suspected in any of the
employees. These included such provisions as [44]:

e  if there are symptoms of infection, workers should not come to work,
e an employee who has developed symptoms of infection should report to the nearest
sanitary-epidemiological station,
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e introduction of non-contact temperature measurement before entering the establish-
ment; if a temperature above 37 degrees Celsius or if a person is observed to have a
persistent cough, malaise or difficulty breathing, such a worker should not be allowed
to enter the establishment,
preparing the room to isolate the worker who develops symptoms of infection,
prominently displayed numbers for medical services and sanitary and epidemiological
stations.

Of course, if a worker is diagnosed with the virus, the recommendations of the
state health inspector must be followed, and in particular: it is necessary to determine
in which area of the plant the infected worker has moved to carry out decontamination
in accordance with company procedures, identify a list of employees or customers with
whom the infected person has had contact, and, if production has to be completely stopped,
it is advisable to maintain critical infrastructure for the proper maintenance of the mining
plant. The introduction of adaptation measures initially did not have the expected results.
The number of infections continued to rise and managers of mining plants decided to
introduce organisational changes to reduce the number of workers in the cages of shaft
lifts or transport machinery, among others. Mass screening was carried out at a number
of plants, but as the situation did not improve and the number of infected continued to
rise, the government decided to suspend work at twelve mines for three weeks completely.
After this period, as of 6 July 2020, all mines returned to normal operations (but with all
the 50% restrictions respected). It can be concluded that the period of suspension of the
mines was crucial and had an effect. Difficult, from an economic point of view, decisions
influenced the control of the situation and stopped the growth of infection. From the
beginning of July 2020, with the continued adherence to the developed guidelines and the
ongoing adaptation measures in the mines, the extinction of the coronavirus outbreak and
the suppression of its growth in the coal mines became apparent.

In addition, in 2020, the Higher Mining Authority (WUG) carried out 1206 inspections
to check the state of safety in the operation of mining plants and how the recommendations
on procedures for dealing with epidemic risks are implemented at these plants [41,42].
These inspections did not reveal any irregularities.

4.2. Need to Identify Plants Particularly Vulnerable to Coronavirus Infection

The emergence of the new virus in Poland posed a huge threat to mining plants. This
is because they are specific workplaces where large concentrations of people gather at the
same time. Due to the specific nature of the SARS-CoV-2 virus, which spread very quickly
and persisted for a long time on surfaces, close contact of workers with each other could
prove very dangerous. The virus causes acute respiratory illness that can even lead to death.
It was, therefore, a major challenge for managers to organise miners’ work in such a way
that the risk of infection was minimal. There are many such areas in mining plants where
there is increased social contact between workers. Thus, they are exposed to a higher risk
of contracting coronavirus. Mines, through the limited possibilities related to the specific
infrastructure, the nature of the work carried out and the existence of so-called common
areas within the plant where large numbers of people congregate at one time, have faced
an extremely difficult challenge regarding compliance with the rules of imposed spatial
distance (1.5 m spacing between workers).

Due to the specific nature and potential for the spread of the virus, places particularly
vulnerable to coronavirus infection have been identified. Such public places, where many
workers congregate and the risk of infection is increased, include:

employee transport;

entrance/exit gates;

main traffic routes;

guildhalls—Places where work is shared;
sanitary and hygienic facilities;

lamp room;



Energies 2022, 15, 6403

8 of 20

above the shaft and below the shaft—Places where the crew goes down and up;
underground transport by passenger trains and overhead rail;
beverage dispensing points.

Employee transport is used by local residents who work at the same mining plant but
in different departments. When transport is shared, there is an increased possibility of the
virus spreading and in an uncontrolled manner. The Decree of the Council of Ministers
of 6 May 2021 on the establishment of certain restrictions, orders and prohibitions in
connection with the outbreak of an epidemic—on collective transport of more than nine
persons says [46]: “by a given means of transport or vehicle, no more persons may be
transported, at the same time, than 100% of the number of seats or 50% of the number of all
seating and standing places specified in the technical documentation or the technical and
operating documentation for a given type of means of transport or vehicle while leaving
at least 50% of the seats unoccupied in the means of transport or vehicle”. This means
that an employee transport (coach) with 52 seats, according to the technical and operating
documentation, could only be used by 26 employees.

The second dangerous area is the main entrance/exit gates. Each employee has to
bounce a card at the gate, in the room where the time readers are located. During the start
hours of the first shift, up to 1000 people pass through the gate within 20 min. Due to the
introduced requirement to measure temperatures, disinfect hands and maintain a 1.5 m
queue distance at the entrance, there could be considerable congestion before entering the
plant. These resulted in employee delays at the workstation.

The infrastructural constraints in the plants (a large number of workers at one time)
also apply to the main circulation routes. These are mostly narrow corridors that connect:
offices, guild halls, baths, as well as refreshment points or lamp rooms. Before the start of
work (before each shift), the passageways are used by a very large number of miners (most
before the first shift) in the 30 min prior to the descent. The passageways are, therefore, a
huge obstacle to maintaining the required distance between workers and are a particularly
vulnerable place for virus infection.

Another place in mines where a lot of workers congregate are the guild halls, where
the offices of all the divisions are located and where the division of work and duties for the
miners takes place before each of their descents. The nature of work in a mine means that
the mine foreman assigns to the workers each time the tasks and duties that await them on
a given day.

It is only in the guildhall, i.e., the miners’ changing room (Figure 2), just before the
ride down, the miner learns which area of the mine they have to go to on a given day, what
task they have to perform and what equipment they need to prepare to carry out the order
(electric meters, oxygen sensors, specialised tools taken from the surface).

Figure 2. A guildhall in LW Bogdanka S.A. Source: photo provided by LWB.
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The sanitation and hygiene facilities, which include chain baths and showers, can be
the most challenging (Figure 3). Before descending, workers leave clean clothes on the
clean side of the chain bath and walk to the other side, where each worker has their own
hook with work clothes. This system of hanging up clothes allows all clothes to dry well
after finishing work. However, the nature of the bathhouse during the epidemic posed a
serious risk. Mainly because of the very high accumulation of workers in the bathhouse
compartments. The distribution of workers in the bathhouse is not orderly in terms of
ward and work areas. Workers from the surface, longwall, face and workshop departments
may meet in the same compartment. If an infection was detected in any of them, there was
a high probability that the rest of the workers were also infected.

Figure 3. A chain bath in LW Bogdanka S.A. Source: photo provided by LWB.

In turn, the place where workers meet (both before and after the descent) is the
lamp room (Figure 4). From this place, underground mine workers retrieve the necessary
equipment for the task, i.e., escape apparatus, oxygen detectors, front mining lamps and
personal protective equipment, among others. The number of people picking up and
putting down equipment at the same time, as well as the narrow aisles between lamp
loading stations or escape apparatus shelves, make the lamp room an impossible place to
maintain a 1.5 m distance. This is related to an infrastructure that does not allow for the
reorganisation of stations (the lamps are at a very short distance from each other) and the
workers tend to be close to each other.

Figure 4. A lamp room in LW Bogdanka S.A. Source: photo provided by LWB.

An extremely important place in any mine is the top and bottom of the shaft. This is
where the descent and departure of the crew takes place. Each shaft has a separate area
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where the workers wait for their turn to descend. On the other hand, there are waiting
areas in the shaft where miners go as soon as a passenger train or overhead train arrives.
This is a walkway where benches have been built so that the crew can wait quietly for their
departure. Figure 5 shows the waiting and entering of the cage miners.

Figure 5. A coal mine top shaft in LW Bogdanka S.A. Source: photo provided by LWB.

In addition, mention should be made of the regular descents and ascents that take
place by the mine shaft hoists of the mine plant using a shaft cage known as a “shola” or
hoisting vessel. The cage has several floors, usually 2 to 4. The permissible number of
persons per floor, depending on the number of floors of the vessel, varies (the most common
is 16-20 persons for a cage with four floors and two hoisting vessels and 40-50 persons
for a cage with two floors and one hoisting vessel. The cages have a small space where
workers stand one next to the other.

A key issue to ensuring the smooth operation of any mining facility is the under-
ground transport of workers. The infrastructure associated with underground transport
includes passenger stations, waiting for areas for transport and various means of transport,
depending on conditions and needs (Figures 6 and 7).

(b)

Figure 6. Underground transport means used in LW Bogdanka S.A.: an underground railway

passenger carriage (a) and overhead passenger cabin/rail (b). Source: photos provided by LWB.
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Figure 7. Underground transport means used in LW Bogdanka S.A.—Belt conveyor for transporting
people. Source: photo provided by LWB.

Most often, workers are transported to the various areas of the mine either by mine
underground rail (Figure 6a), by overhead rail (Figure 6b) or by the special bench. In some
cases, people are also transported by specially adapted belt conveyors (Figure 7).

The passenger rolling stock can carry more than 140 people to the work area. One
passenger wagon accommodates 12 people in a small space, and there can be up to 12 or
13 carriages coupled together.

A typical wagon is just under 4 m long and about 1.4 m wide. The space of the wagon
is divided into three compartments, each accommodating four people. This puts those
workers at risk of infection on the way to or from the workstation. The railway moves
along a crosscut—A horizontal corridor excavation. During transport, there is also a high
turnover of workers from different departments, who wait in narrow galleries for the train
to arrive and then swap with the crew who have arrived for the next shift in the mine
area. These circumstances mean that transport by underground rail, especially during the
epidemiological crisis, posed a high risk of infection among workers.

The second most common underground means of transport are overhead railways. The
nature of their work makes it possible to negotiate numerous inclines, i.e., workings with an
inclination of up to 45°. The trains often supplement underground rail transport. Transport
by overhead rail can be using passenger cabins or passenger transport benches. Cabins
are usually eight-seaters. Personnel transport is carried out in two-person compartments.
The length of the cabin is approximately 4 m and the width is a maximum of 1.1 m. Up to
five cabs can be connected together, giving the possibility of transporting 40 workers to
the workplace.

Workers are also transported by a different type of passenger overhead rail, which is a
passenger bench. It is approximately 3.5 m long and less than one metre wide. It can carry
up to 8 people. Like the overhead rail, the passenger bench complements underground rail
transport. It can negotiate gradients of up to 30°.

The last identified location with a risk of contracting the virus was at the beverage
dispensers. Standing in close proximity to a queue and using one water dispenser could
also have resulted in the spread of the virus.

The so-called “common places” in the mining establishments shown represent places
where workers are particularly vulnerable to infection with the SARS-CoV-2 virus. The
situation that occurred in 2020 required appropriate action on the part of the management
of the mining companies (employers) to ensure the safety of all workers, as well as to
ensure continuity in the operation of the establishments. Mining companies were forced to
take many initiatives and measures to adapt to the new emergency situation.

4.3. Adaptation Initiatives and Activities Undertaken at a Selected Mining Company

It should be mentioned that the last two years of operation of mining plants have
taken place during an epidemiological crisis. Every crisis is a worrying phenomenon for
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an organisation, especially as it is the result of unplanned events. The undertaking of
various activities, initiatives or recommendations, both by the Boards of Directors and by
the Crisis Staffs established in the mining companies, took place in conditions of the high
risk associated with the increase in infection among the crews and uncertainty as to the
effects of the initiatives undertaken by them. The mining companies took many anti-crisis
measures during this period. These measures were preventive and adaptive to the situation.
Their aim was to limit the spread of the virus within the sites and to reduce the incidence
of COVID-19 among mine workers.

The actions taken and implemented over the last two years at a selected mining
company in Poland, which was LW Bogdanka S.A., are presented. A summary of the
measures is presented in Table 1. According to the new corporate governance rules, the
so-called Best Practices 2021, companies listed on the Main Market of the WSE are required
to develop a business strategy that takes into account environmental, social and governance
(ESG) objectives [47]. ESG has recently been gaining popularity mainly because it is based
on the three pillars of ratings and non-financial assessments of a company [48] and is,
therefore, an important element in building the business strategy of many companies and
firms in different economic areas, including mining. Therefore, the activities analysed are
presented in a breakdown of the ESG pillars (environmental, social, governance).

Table 1. Actions and initiatives taken by LW Bogdanka S.A. during the pandemic period.

ESG Pillar Action, Initiative

establishment of the Crisis Staff
monitoring the situation and reporting to the Management Board
development of ongoing recommendations
implementation of preventive measures

development of a plan for maintaining the continuity of the mine’s operations
analysis of the financial situation

establishment of accounting accounts to monitor costs associated with the

prevention and control of coronavirus
developing procedures for dealing with symptoms of coronavirus detected
in an employee
isolation of persons likely to come into contact with the virus
definition of new rules for cooperation with external companies

Governance

obligation to use personal protective equipment against infection
temperature measurement obligation
information campaigns
disinfection of equipment, appliances and workstations
Social distribution of disinfectants throughout the plant
division of crews into smaller groups
telephone contact indicated, online contact
suspension of business trips
the introduction of remote working for jobs that do not require on-site presence

The activities carried out by LW Bogdanka S.A. during this period were focused on
two areas: the management area and the social area (Table 1), as the most important thing
was to ensure the safety of employees and the continuity of the company’s operations.
The actions taken in the management pillar were related to the guidelines issued by the
Chief Sanitary Inspector and the President of the Higher Mining Authority. A Crisis Staff
was set up in the company to, among other things, monitor the situation and report to the
Company’s Management Board to develop a plan for maintaining the continuity of the
mine’s operations. In addition, the Staff developed procedures for dealing with symptoms
of coronavirus detected in an employee, implemented preventive measures and developed
ongoing recommendations. LW Bogdanka S.A. introduced isolation of persons who could
come into contact with the virus and defined new rules for cooperation and contact with
external companies during the pandemic. In addition, to improve the analysis of the



Energies 2022, 15, 6403

13 of 20

company’s financial situation, it has set up accounting accounts to monitor costs related to
the prevention and control of the coronavirus.

In the social pillar, there were also a number of measures focused on the protection and
safety of workers from infection with the new virus. The most important was the obligation
for employees to use personal protective equipment against infection. In addition, the
company made it mandatory to measure the temperature before entering the mine site,
disinfected equipment, facilities and workstations, and distributed disinfectants throughout
the site. In accordance with the guidelines, there was a division of crews into smaller groups
to minimise the risk of infection mainly due to the contact of employees in common areas
(described in Section 4.2). At that time, LW Bogdanka S.A. suspended business trips,
introduced remote working for positions that did not require presence at the plant and
switched to a form of telephone and online contact. The company also conducted various
information campaigns using the necessary internal communication tools.

The initiatives and actions taken by LW Bogdanka S.A. did not include psychological
support for employees, the introduction of a helpline on pandemic issues or the possibility
of screening employees for the coronavirus, which would certainly have accelerated the
identification of infections and the initiation of the necessary steps and procedures.

4.4. Behavioural Response of the Mining Community to the Tightening Measures Introduced

COVID-19 has undeniably affected the behaviour of miners in coal mines. The whole
situation related to the rapidly spreading virus, as well as the COVID-19 restrictions
introduced by the Coal Companies, has made the whole mining community strongly
responsible. This is evidenced, among other things, by the research carried out and
presented in [49]. Already in the initial period of the emergence of the threat and after the
first restrictions were introduced in the country, as well as the tightening in the mining
plants, it could be seen what the adaptation behaviour of the people working in the mines
to the situation was like. On the one hand, new obligations were imposed on employees,
such as wearing masks, washing hands and using disinfectants, or reducing the number of
people using transport, while on the other hand, it was important for miners to adhere to
and comply with them. The aforementioned research was carried out based on a checklist
among employees working underground in mines undergoing decommissioning. All
respondents were concerned about the restrictions and idle time pay introduced due to the
COVID-19 hazard, as well as the restrictions due to the miners being barracked at the mine.
Selected responses from respondents on what was affected by the pandemic are shown in
Figure 8.

“The outbreak of the COVID-19 pandemic clearly showed the importance of social
aspects of work organisation and their consequences on the employees” environment” [50].
For all respondents, the pandemic caused significant changes in their lifestyles. All the
restrictions introduced in relation to forms of active leisure, the closure of places of public
use such as entertainment outlets for families and children, gyms, cinemas or theatres, the
cancellation of mass events, and their extension in the form of restrictions on meetings with
friends and family during festive periods, i.e., the so-called social isolation, affecting both
physical health (24%) and mental health (14%). Such a condition indicates that “Poles are
under the influence of the trauma of the pandemic” [51]. Difficulties in adapting to all the
restrictions were declared by almost half of the respondents. The miners’ psychological
burden was all the more intensified because, knowing that there was a high probability
of being infected with the virus (32% were convinced that they would become infected
soon), they worried about their family and loved ones. Fear of infecting the family was
high at 72%. Therefore, 98% of respondents followed the ministry’s advice and stayed
at home except for necessary matters such as going to work or shopping for food. The
economic situation of the miners’ families was negatively affected during this period, with
26% stating that the pandemic worsened their economic situation at home due to a much
lower total income for all family members, which certainly had an even more negative
impact on their mental health.
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DIfﬁCU'tV in adapting to the national _ 48%
restrictions ’
Worsening of economic situation at miners’
I
homes

Negative impact on physical health _ 24%

Negative impact on mental health - 14%

1 will get sick very soon, for sure _ 32%
Iworry about my family and friends | R 72%

Figure 8. Impact of the pandemic through the eyes of miners. Own study based on [49].

The high percentage of those worried about their families shows how respondents
complied with the restriction at the mining plants (Figure 9). All stayed away from others
by observing to keep a safe distance. Almost all, 98%, stayed at home, choosing to take an
overdue holiday to avoid contact with others and thus reduce the risk of illness. 86% use
disinfectants and 42% use face masks.

Keeping distance

100%

42%

Using masks Staying home

98%

86%

Using disinfectants

Figure 9. General activities to which miners adhered. Own study based on [49].

The described behaviour of the miners shows that the mining community is respon-
sible. Everyone, with a view to the well-being not only of themselves but also of other
employees, followed the guidelines, rules or instructions that had been introduced. It
can be said that this collective responsibility has mainly contributed to the reduction of
infections in mining companies.
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4.5. Economic and Social Impact of the COVID-19 Pandemic on Mining Facilities and Miners

The mining industry in Poland is crucial in terms of supplying raw materials for
electricity generation. During the COVID-19 pandemic, Poland’s energy consumption fell
to 157 TWh (and from coal to 109 TWh or about 10% year-on-year), as shown in Figure 10.
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Figure 10. Electricity consumption in Poland overall and based on hard coal.

Due to this fact, the demand for coal in this period also decreased—which directly
affected the financial results of mining companies. Taking the example of LW Bogdanka S.A.,
the financial result in 2020 was more than 76% lower than in 2019. The reduction in the level
of the financial result directly affected the deterioration of a number of financial indicators
(e.g., such as ROA and ROE). This situation was also reflected in the market value of LW
Bogdanka S.A.—which is mainly represented by the company’s share prices—Figure 11
shows LWB’s share prices as the company’s appearance on the Warsaw Stock Exchange.
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Figure 11. LW Bogdanka S.A. share prices.
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As the figure shows, share prices have been declining since 2017—nevertheless, 2020
saw the lowest share value since their issue (price per share of PLN 14.17). When con-
sidering the dynamics of LWB'’s share price changes, it should also be noted that the first
quarter of 2020 saw the strongest share price decrease since the share issue, i.e., by 48.6%
quarter-on-quarter, as shown in Figure 12.

100.0%
80.0%
60.0%
40.0%

20.0%

7|; 11 13 17 19 21|%§|25‘27 29 31 33 37|£|~’11 47 49|51 53

-20.0%
-40.0%

-60.0%
Figure 12. Dynamics of changes in the price of LW Bogdanka S.A. shares.

Despite the lower demand for coal for electricity generation, coal mining cannot be
stopped overnight (it was assumed that the pandemic situation was a temporary one—
and stopping part of the production and then restarting it could cost much more than
maintaining constant production), so maintaining adequate coal mining was essential
even during the COVID-19 pandemic. Maintaining adequate mining is directly linked to
ensuring an adequate number of production workers at the coalfaces—so proper preventive
action and speed of detection of infected people was a priority for mining companies during
this period. These activities generate certain costs—it was decided here to present, using
the example of LW Bogdanka S.A., how these costs evolved in the years of the pandemic
period, i.e., 2020 and 2021.

During the period, LW Bogdanka S.A. kept a separate record of costs related to
prevention and counteracting the effects of COVID-19 virus infections. The records were
kept by type, among others, and included such items as:

Remuneration;
Employee benefits;
Materials;
Depreciation;
Outsourced services;
Other costs by type.

In the context of total costs by type, the costs incurred for COVID-19 were not signifi-
cant. In 2020, the share of these costs in total costs was around 0.25%, while in 2021, this
share fell to 0.12%. Comparing pandemic costs alone year-on-year, it should be noted that
in 2021 there was a decrease in these costs of around 50%. The breakdown of generic costs
in 2020 and 2021 is shown in Figure 13.
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Figure 13. Percentage of individual generic costs incurred for the COVID-19 pandemic in 2020 (a)
and 2021 (b).

Many factors contributed to the significantly higher costs in 2020, undoubtedly includ-
ing the surprise of a rapidly spreading pandemic. In 2020, there was a significant increase
in the need for all kinds of safety measures to prevent the spread of a pandemic, such as
protective masks and disinfectants. Due to the significant increase in demand for these
resources and their scarcity, material prices in 2020 were significantly higher than in 2021,
where the market met the demand for such products.

The decrease in costs in 2021 is also a result of a lower number of virus infections. LW
Bogdanka S.A. responded adequately to the number of infected people, as presented in
Figure 14.
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Figure 14. The number of people infected with COVID-19 and costs incurred for the same period,
i.e., October 2020 to February 2022.

As can be seen from the Figure 14 shown, the costs during this period were commensurate
with the number of infected people. The correlation coefficient for these variables is 0.92.

5. Conclusions

The outbreak of the COVID-19 coronavirus had a huge impact on various areas of
activity of mining companies in Poland. As a consequence of the situation, companies
were unable to meet their production plan (especially in the initial phase of the pan-
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demic). According to data from the Higher Mining Office, hard coal output decreased
from 61,623.0 thousand tonnes in 2019 to 54,385.9 thousand tonnes in 2020, a decrease
of 7237.1 thousand tonnes. In 2021, the volume of mining was higher than in 2020 and
amounted to 55,006.4 thousand t, although this was still a decrease relative to 2019 by
6616.6 thousand t [41,42]. The consequence of the introduction of COVID restrictions in the
commercial area was a reduction in the volume of total coal sales, and the difficult staffing
situation related to employee absenteeism resulted in the unpreparedness of planned en-
abling works, which resulted in the failure to implement the face works plan. For the
entire period of the pandemic, the companies incurred additional labour costs related to
the sickness of employees, remaining in quarantine or reorganising working conditions
and carrying out preventive measures such as the introduction of the so-called “standstill”
and various information campaigns [52]. However, there were no redundancies due to the
worsening situation in the industry, and the dismissals were dictated by the implementation
of the decarbonisation strategy and early retirements. The raw material market in Poland is
currently in constant transformation (technological, technical, organisational and legal) [8].

Nevertheless, from the research and analysis of the initiatives undertaken and the
adaptation measures taken at one of the Polish mining companies, LW Bogdanka S.A., it
appears that it has coped with the challenges posed by the pandemic, ensuring the safety
of all employees as well as the continuity of the plant’s operations. The procedures and
rules of conduct developed over the last two years will certainly constitute mechanisms
for responding to a crisis situation, which we hope will not be repeated. The company’s
provision of a sense of security to employees (particularly the measures taken to reorganise
work, including the division of crews into smaller groups, as well as the provision of
personal protective equipment and disinfectants throughout the plant) and the employees’
compliance and adjustment to the procedures introduced by the Boards and Crisis Staff
have demonstrated the responsible attitude of the entire mining community of the company.
This responsible and balanced approach to the introduced changes in the functioning of
LW Bogdanka S.A. during the pandemic ensured that high standards in ESG areas were
maintained. The measures taken and the associated increased costs related primarily to
ensure the safety of employees and the purchase of necessary materials in the form of,
e.g., masks, soaps, and disinfectant fluids had a positive effect in reducing the number of
infections among employees.

The topic discussed in the article certainly requires exploration and comparison of
initiatives and adaptation activities undertaken by LW Bogdanka S.A. with similar studies
from other countries. It will be one of the Authors’ future research directions.
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