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Abstract

Employment represents a comprehensive field in the mining and
quarrying sector. It is related to many aspects of the macroeconomic
situation. The two fundamental indicators explored in the analysis
are in the forms of the production value and the value added at factor
cost. The main employed methodology is a regression analysis
technique, where the explained variable is represented by the value
added in the mining and quarrying sector. The explanatory variables
are the following ones: employment, labour productivity, wage,
labour input in industry, and turnover. The examined area includes
all the 27 European Union member countries with the other selected
European countries. The data set covers the time period from 2011 to
the year 2020. The Discussion section offers a comparison with the
other research studies. The elementary findings are confirmed in the
outcomes related to the research hypotheses and the research
questions. All the research hypotheses are rejected, so all the five
explored indicators are proved to be statistically significant.
Moreover, the research questions demonstrate the potential
indicators that will play a key role in future development of the
mining and quarrying industry. They will serve as a basement for
policymakers in order to create the policies for enhancement
macroeconomic area of the examined industrial sector.
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Introduction

The mining and quarrying industry sector represents an essential sector of the primary sphere of the country
economy. For instance, firms in mining industry make crucial contributions on international trade activities, GDP
volumes (Civelek et al., 2022) and labour creation of countries (Kljuénikov et al., 2022a). Therefore, governments
implement some socio-economic, legal and political strategies to increase competitiveness and conditions of
markets (Matijova et al., 2023; Soltes and Gavurova, 2015). For instance, governments frequently deliberate the
potential influences of the various possibilities on employment in setting policy or in an exploration the particular
field for projects in the mining and quarrying industry sector. There are several ways how employment can impact
the country economy. It is important to reveal the relations behind this indicator in order to offer the suitable
determination of the policy setting processes (Stefko et al. 2016). The fundamental comparison of the current states
of the economies can be misleading and also can cause misunderstanding as employment affects many aspects of
the macroeconomic situation in each country and not only in the individual countries, but it can be appeared in the
various ways in the particular country from the perspective of the regional policies. In the previous decades, the
aspects related to the mining and quarrying sector possessed a huge variety of linkages to regional employment
(Fernandez, 2021).

Employment itself represents a very comprehensive indicator that can be viewed from several aspects. Also,
there are many ways how to quantify it, to analyse the inner relations and thus, to measure its attributes.
Employment in the mining industry can change depending on many factors, such as economic conditions,
technological innovation and environmental regulations. In some periods, there may be an increase in employment
due to investment in new mining projects or increased demand for raw materials. On the other hand, the
fluctuations in commodity prices or changes in the political environment can lead to a decline in employment in
this industry. Currently, employment in the mining industry can change depending on many factors, such as
technological improvements that can increase efficiency and automation in the mining process, which can lead to
the need for less labour. At the same time, however, the demand for some raw materials may increase, which could
lead to an increase in employment in the industry. Overall, the mining industry is very dynamic and depends on
many external factors, so it is difficult to offer a future prediction on how employment in this industry sector will
be developed.

Employment has a significant impact on the mining industry for a number of reasons. Firstly, efficient
operation of the mining process demonstrates that employees are essential for the proper functioning of mining
operations. From technicians and engineers to workers on mining sites and in administrative roles, everyone plays
a key role in ensuring that mining runs smoothly. The development of coal mining in the United States of America
brought a huge creation of the labour positions. There was a variety of the jobs that were related to the rise of the
mining and quarrying industry in the nineteenth and twentieth century (Dunne and Merrell, 2001). Chen et al.
(2023) discuss the diversification aspects of labour competitiveness from a perspective of gender. It touches not
only the fundamental job, but also positions that are often not related to the primary industrial sectors. The similar
situation is found by Mandras and Salotti (2021), stating indirect jobs are visible in the primary economy sectors
too. Employees show the various levels of the perception of their appropriateness in the labour process and
therefore, it is questionable how workers can feel in the mentioned jobs as they create the primary economy sector
values (Ciobanu et al., 2019). Here, also the International Monetary Fund can be helpful in the field of the support
with the employment programmes not only in the European Union member countries (Ohayan et al., 2017). As it
is presupposed, one of the key factors of employees' satisfaction is received wage. Satisfaction also represents
positive emotions of workers regarding their work, work-related task and their experiences (Cizreliogullart &
Babayigit, 2022). Satisfaction is related to job involvement that improves performance of workers (Chang et al.,
2022). Pauhofova et al. (2018) state it should be at the level appropriate to the labour activities done. Otherwise,
it causes the distortions in the economy systems. In the multiple cases, the energy sector actors has initiated various
activities in order to understand better the needs of employees and how to perceive their satisfaction (Bacon and
Kojima, 2011).

Secondly, innovation and technological progress are significant nowadays. For this reason, firms take various
initiatives including making collaborations with their partners for R&D (Kljuénikov et al., 2022b) and innovation
activities that increase their innovativeness (Espino-Rodriguez et al., 2022). Innovation ability of enterprises also
enables them to transfer their knowledge to businesses processes such as production of new products and services
(Civelek et al., 2023a). Many businesses also make investments for their human capital to increase quality and
capability of their workers (Plaikner et al., 2023) to adopt them the usage of latest technologies (Sakyté-Statnické
etal., 2023) since human resources determine the success of companies (Rozsa et al., 2022). Thus, they implement
training activities to increase digital awareness and digital literacy of their workers (Civelek et al., 2023b).

The usage of innovative technologies also provides more opportunities for firms to achieve greater
performance levels compared to their rivals (Lincényi & Bulanda, 2023), increases their competitiveness (Dusek
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& Sagapova, 2022), brand image and prestige from the perspective of their customers (Chang & Ku, 2023) and
increase their competencies in digitalization (Wu, 2022). Brand management is also linked with sustainability and
competitiveness of businesses (Shpak et al., 2022) because it increases customers’ satisfaction (Ergiin et al., 2022;
Ismail et al., 2022). Firms showing their interests for digital literacy of their workers can also be more successful
in digital transformation process (Kraj¢ik et al., 2023).

On the other hand, employment can support research and development investment in the industry. For
example, firms can hire well-experienced workers for their R&D activities (Civelek & Kraj¢ik, 2022). In this
regard, employing engineers and researchers can lead to the discovery of new mining methods, safety technologies
and better environmental practices. The suitable construction of the innovation policies and technological
development should be supported by each field of economic life of the country (Liptak et al., 2015). The resistance
and recovery indicators are able to be aimed to investigate the economic resilience, mainly in the field of
employment as the crucial area of the economy structure (da Silva et al., 2021). Workers involved in informal
employment are usually exposed to the harmful metals, for instance like mercury miners in Mexico (Saldafia-
Villanueva et al., 2022).

Thirdly, impact on the local economy is of high importance. The mining and quarrying industry sector can
be an important driver of the local economy. Employees in this industry contribute to local consumption, pay taxes
and support various services and businesses in the community. Here, financing of the involved companies is a
crucial point in their operation (Juhasova, 2020; Gavurova et al. 2016, 2017). The society structure and the patterns
within the country population can be demonstrated as a key to hiring new or former employees in the discussed
industrial sector (Kocanova et al., 2023). Local economy is supported also by the income level of the population
in the terms of households and individuals (Juhasova et al., 2023). Lopes et al. (2023) demonstrate the significant
job linkages in retail and wholesale, services, construction, manufacturing, and public administration. It is seen
mainly in the municipalities, where the metal mining industry is localised. Zhang et al. (2023) show that
competitiveness in the sectors significant for economic development is considerable and of high importance for
microeconomic sphere too. The dynamics of the local system is analysed by Garcia-Garcia et al. (2023). Job
spillovers represent the key aspects of regional development and one of the main benefits of the mining and
quarrying industry sector in the field of regional growth (Fleming, and Measham, 2014).

Fourthly, the environmental and social impacts are visible as employment can affect the environmental and
social aspects of mining. Employees may be responsible for compliance with environmental regulations and ethical
standards in the mining process. The sustainability issues should be examined very well in order to prepare the
circularity of the materials for the economy (Skare et al., 2023). Since there is a strong emphasis on sustainability
and environmental protection, there have been many initiatives of businesses in sustainability practices as well
(Fahlevi, 2023). Sustainability practices have also drawn attention of businesses from different industries (Cheng
et al., 2022) and improve the competitiveness of enterprises (Folgado-Fernandez et al., 2023) including tourism
businesses (Devkota et al., 2023). Creation of new job opportunities is also related to social responsibility of
businesses to achieve their sustainability targets (Streimikiene, 2023).

On the other hand, there are several indicators that should be under supervision of the authorities in order not
to cause additional diminishing of the standard of living for workers (Gavurova et al., 2020). Moreover, the
macroeconomic indicators are able to be influential also in a way directly to the other sector of the country
economies, so information value of such impact is brought to the real economy (Gavurova et al., 2021). New
mining and mineral-processing projects in Western Australia create 22,000 new job positions, forming a very high
benefit for the local economy. Such an impact is very important and related also to the other fields of economy
(Clements et al., 1996). Kotsadam and Tolonen (2016) investigate also the gender issues regarding local
development of employment in the African countries. Gold mining brings a very harsh period in the history of
each country. It has happened in Ghana during the third gold rush period. The local economy is very closely
connected to the mining and quarrying industry sector and hence, it influences many socio-economic aspects of
living (Benshaul-Tolonen et al., 2019). Such a state can emerge in creation of communities (Della Bosca and
Gillespie, 2018).

Overall, employment has a major impact on the mining industry, not only in terms of the proper functioning
of operations, but also in terms of innovation, economic development and environmental consequences.

The paper is structured as follows. After the general introduction into the discussed topic, the section devoted
to the theoretical background is subsequent. The third section explains the data applied in the analytical processing
and the methodologies employed in order to offer the study outcomes. Successively, the discussion section
compares the obtained results with the other studies, while the concluding section summarises all the gained
findings and offers the possible insights for the further analysis in this field as employment represents a very
complex system of the macroeconomic relations.
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Data and Methodology

The analytical processing introduced in the Results section is carried out via the standard statistical
methodology. The techniques applied are mentioned and the data examined is described below.

The data comes from the official database of Eurostat — the official statistical office of the European Union
(https://ec.europa.eu/eurostat/data/database) as well as from the World Bank Open Data, which is the official
database of the World Bank Group. The explained variables are represented by the value added in the mining and
the quarrying industry sector, while there are the five explanatory variables included in the analytical processing.
These are the following ones: employment, labour productivity, wage, labour input in industry, and turnover. The
covered period included in the data processing begins in 2011 and ends in 2021. All the data is normalised in a
standard way. Therefore, the results are comparable within the framework of this analysis to each other.

The methodology is applied accordingly to the examined data set. Hence, the standard regression analysis is
engaged to offer the results. The linear form is employed for the analytical processing. This means the explanatory
variables demonstrate their impact on the explained variable. The constant value in the form of intercept is included
in the regression models too. After the construction of these models, the statistics to the whole regression models
are demonstrated. Firstly, the coefficient of determination that shows how much of the explored data set is
explained in the statistically significant way. This share explains how much of the data variability is represented
correctly by the examined regression model. The higher this share is, the better resulting power the regression
model keeps. The coefficient of determination is abbreviated as R? in the tables below. Secondly, the comparing
criterion is selected in order to show the comparison of the regression models interpretation power. Particularly,
the Akaike information criterion is picked up and its abbreviation AIC is listed in the tables in the Results section.
The lower the value of AIC is the better result is shown by the regression model. Of course, this is valid only in
the comparison of one pair of the regression models and the numbers cannot be interpreted themselves.

Here, it should be stated that it is the methodological intention to include employment in each regression
model. It is not a mistake or only accidentally, but the main focus is laid just right on this indicator. Another note
is associated with the division of the regression models. They are composed of the partial adding of further
indicators in order to compare their influence on the explained variable gradually and individually, so it can offer
a comprehensive view

The essential five research hypotheses are stated as follows:

1. Ho: The value added in the mining and quarrying sector is not influenced in a statistically significant way

by employment.
Hi: The value added in the mining and quarrying sector is influenced in a statistically significant way by
employment.

2. Ho: The value added in the mining and quarrying sector is not influenced in a statistically significant way

by labour productivity.
Hi: The value added in the mining and quarrying sector is influenced in a statistically significant way by
labour productivity.

3. Ho: The value added in the mining and quarrying sector is not influenced in a statistically significant way

by wage.
Hi: The value added in the mining and quarrying sector is influenced in a statistically significant way by
wage.

4. Ho: The value added in the mining and quarrying sector is not influenced in a statistically significant way

by labour input in industry.
Hi: The value added in the mining and quarrying sector is influenced in a statistically significant way by
labour input in industry.

5. Ho: The value added in the mining and quarrying sector is not influenced in a statistically significant way

by turnover.
Hi: The value added in the mining and quarrying sector is influenced in a statistically significant way by
turnover.

There are the two further research questions declared:

1. Isthe production value spatially distributed in a particular way in the European Union member countries?

2. s the value added at factor cost spatially distributed in a particular way in the European Union member
countries?
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Results

The entire analytical section is divided in the two subsections that are devoted to the particular chapters of
the analytical processing. At first, the fundamental regression models are demonstrated. Successively, the second
subsection is devoted to the analysis of the particular indicators related to the mining and quarrying industry sector.

The following table illustrates the group of the regression models.

Table 1: The regression models

Model 1 Model 2 Model 3 Model 4
Indicator Regression Regression Regression cfe?‘fgi::eizsr:to FIO-
coefficient [p-value] | coefficient [p-value] | coefficient [p-value] value]
Constant value 7.641 . 1071 *** 9.294 . 107 *** 5.003 . 101 *** 2.719 . 1072 ***
Employment 2.567 . 102 ** 2.032 . 1072 *** 1.741 . 102 ** 1.369 . 102 **
Labour productivity 1.973.102%*
Wage 4.011.101*
Labour input in industry 1.912 . 103 **
Turnover 1.005 . 105 **
R? 0.4752 0.4142 0.5961 0.6349
AIC 754.61 852.23 538.21 311.71

Legend: *** — p-value < 0.001, **—0.001 < p-value <0.01, *—0.01 <p-value < 0.05.
Source: own processing.

Table 1 shows the results of the first step of the analytical processing related to the regression analysis. Here,
the four variables are included: firstly employment, secondly labour productivity, thirdly wage, and fourthly labour
input in industry. The form of the table is selected in order to offer the particular regression models with the empty
cells meaning these indicators are not involved in the individual regression models. Below the explanatory
variables, the statistics to the whole models are demonstrated. The explained variable is value added in the
discussed industrial sector. Firstly, the coefficient of determination R% shows what these regression models possess
a quite good interpretation power. All the regression models keep this indicator above the level of 40 %. The
lowest value is assigned to the second regression model that keeps it at the level of 41.42 %. The second lowest
value is kept by the first regression model at the level of 47.52 %. Successively, the second highest value is
demonstrated by the third regression model at the level of 59.61 %. Finally, the best position belongs to the fourth
regression model with the coefficient of determination at the level of 63.49 %. The Akaike information criterion
demonstrates the very similar situation regarding the construction of the regression models. From the comparative
viewpoint, the best position is held by the same regression model as in the previous case with the AIC value at the
level of 311.71. This regression model is followed by the third regression model with the AIC value of 538.21.
The third position is occupied by the first regression model with the AIC value of 754.61 and finally, the last
position and the worst result at the same time is reached by the second regression model with the AIC value of
852.23.

The regression models themselves offer the interesting results. The explanatory variables possess the
following values. The constant value reaches the statistically significant outcomes for all the regression models.
Its level achieves the highest significance. The further indicators are involved successively, while employment is
included in each model.

The first regression model is based on the intercept of 7.641 . 10-1. Employment reaches the value of 2.567 .
10-2 that shows the highest performance, although the statistical significance level is between 0.001 and 0.01.
Labour productivity achieves the statistical significance of 1 % to 5 %, while its regression coefficient stands at
1.973. 10-2.

The second regression model includes wage instead of labour productivity. The selection of this indicator is
done according to its very close ties to employment manifestation itself. Wage shows good performance with its
regression coefficient of 4.011 . 10-1 at the statistical significance level of 0.01 to 0.05. On the other hand, the
remaining indicator, that is, employment possesses the impact of 2.032 . 10-2 on the explained variable. It is kept
at the highest statistical significance level as well as the constant value that reaches the level of 9.294 . 10-1, the
highest one among all the regression models.

The third regression model is aimed at the labour input in industry. It performs very well at the level of 1.912
. 10-3, while it reaches the statistical significance level of 0.001 and 0.01. Employment reaches the level of 1.741
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. 10-2 itself at the same statistical significance level as the previous indicator. The constant value is considerably
lowered in the comparison with the second regression model and it felt to the level of 5.003 . 10-1 while keeping
the highest statistical significance.

Finally, the fourth regression model includes as the added variable turnover. It show good performance at the
level of 1.005 . 10-5, while its statistical significance reaches the second highest level between 0.001 and 0.01.
Here, employment was decreased to its lowest value of 1.369 . 10-2, but the important fact is that it keeps its
statistical significance at the level between 0.001 and 0.01. Moreover, the constant value reaches its lowest value
too. It is kept at the level of 2.719 . 10-2, while keeping the highest statistical significance level. This regression
model is mostly interesting from the point of view that all the included variables stand at their lowest values. It
can presuppose that turnover itself possesses the considerably lower impact from the normalisation aspect. This
would further examined.

There is to declare that all the five research hypotheses are rejected. This is due to the statistical significance
levels that are achieved by the particular examined indicators in the individual regression models. The first research
question is partially answered as there are the considerable fluctuations in the development of the production value
reported in the mining and quarrying industry sector during the observed period. On the other hand, so serious
alteration is not visible for the value added at factor cost as the potential tendencies would be appropriate to further
examination.

The second subsection of the analytical section consist of the demonstration of particular variables that are
important to understanding the processes between the variables included in the regression models. There are the
two essential indicators shown — firstly, productivity value in the mining and quarrying industry sector expressed
in million euro and secondly, value added at factor cost expressed in million euro too.

There is to note related to Table 2 that value for Romania is not available in 2017, so the sum for the whole
27 European Union member countries does not include this missing value. The very similar situation occurs for
Table 2, again with Romania, but the altogether sum for the European Union member countries is calculated by
Eurostat and offered provisionally.

Table 2 demonstrates the numbers of the European Union member countries and the selected other selected
European countries for the production value of the mining and quarrying industry sector. They are expressed in
million EUR. Malta and Iceland does not offer all the values of the time series because of no availability of the
data and Romania is missing one value. The United Kingdom does not offer the values after its withdrawal from
the European Union. It is evident that the production values have fluctuated very considerably. It would be
interesting to carry out the analytical processes in order to find out the reasons for this, while do not possess a
continual tendency, but trend has jumped variously. On the other hand, as it can be seen in Table 3, the value added
numbers at factor cost of the mining and quarrying industry sector does not show such oscillations. Nevertheless,
there are tendencies that would be appropriate to undergo further examination.

Discussion

Although the first view does not presume to demonstrate such a powerful aspect of the mining and quarrying
sector, it is undisputable that this sector shows up a strong performance. Employment aspect reveals a very
interesting view at the main indicators manifesting behaviour of the crucial performance indicators related to this
industrial sector. A total of 378,000 employees are assigned to this sector in the entire European Union in the year
2021. This looks like a considerably low number, however it is partially disputable.

In the European Union, the mining and quarrying sector generated 101.9 billion EUR from a perspective of
the net turnover in the year 2021. It is increased by almost 40 % on a year-to-year basis when compared to the
previous year. The structure of the explored sector is quite heterogeneous. It is caused by a high number of the
enterprises run in this field. According to the main operational activity of each enterprise, a total of 17,100 entities
creates their production in the mining and quarrying sector. Although, there are further employees that could be
counted to this sector, employed population here represents a share of 0.2 %, these sectors generated added value
of 37.4 billion EUR. This represents a 0.4-per-cent share of the entire business economy sectors altogether. All
these numbers belong to the year 2021. There is to note that a year-on-year increase is at a level of 38.2 % in a
case of value added. Whilst the turnover indicator shows a little higher increase, it is not such significant in a
merely level. It brings up an increase of 39.4 %, signifying a total of 101.9 billion EUR. Among all the sections of
the Statistical Classification of Economic Activities in the European Community, the mining and quarrying sector
represents the second lowest values from the perspectives of the number of enterprises, employment in an absolute
way and finally, value added too. This sector embodies one of the sectors with the highest labour productivity
ratio.
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Table 2: Production value of the mining and quarrying industry sector in million EUR

period
area 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
European Union 27 170,000 | 176,000 | 147,000 | 140,000 | 123,616 | 106,440 | 186,194 | 92,917 | 72,8555 | 62.267.9
Belgium 976.6 857.3 846.8 902.7 810.8 793.0 788.5 668.3 732.1 690.5
Bulgaria 14328 | 15184 | 13074 | 12439 | 13184 | 12765 | 14582 | 14113 | 13225 15837
Czechia 37114 | 34491 | 29444 | 26149 | 25130 | 22329 | 24631 | 25735 | 24691 | 2197.7
Denmark 9,0045 | 83992 | 76122 | 65380 | 69447 | 44933 | 51585 | 11,7362 | 41652 | 2,440.0
Germany 12,7750 | 12,455.8 | 11,686.2 | 11,767.8 | 11,3482 | 104417 | 10,731.6 | 18,9127 | 19,0080 | 9,114.0
Estonia 367.7 395.1 457.7 459.2 4238 3722 4581 458.6 408.8 358.3
Ireland 13934 | 13039 | 10700 1,007.3 878.0 | 13093 | 17901 | 11209 | 14304 723.4
Greece 762.1 622.1 672.9 972.4 9153 813.1 875.8 889.4 839.1 770.1
Spain 45764 | 43413 | 36137 | 34551 | 34745 | 35436 | 43746 | 41079 | 37560 | 34253
France 76652 | 74344 | 75759 | 66109 | 59258 | 61395 | 44752 | 44388 | 49754 | 45864
Croatia 3,9685 | 39534 | 37273 | 33577 25551 3776 3823 456.9 213.9 169.3
Italy 65,196.6 | 71,869.8 | 47,950.2 | 46,7653 | 40,1755 | 36,0511 | 6.753.7 | 85001 | 7,8049 | 6,607.3
Cyprus 80.9 53.3 79.4 845 98.4 49.8 773 78.8 68.4 66.0
Latvia 168.6 193.2 2116 219.0 2047 2022 257.3 282.8 2943 307.6
Lithuania 200.2 195.6 217.0 2157 181.1 180.8 208.8 239.9 236.4 2505
Luxembourg 74.3 74.8 74.9 71.0 743 75.3 77.2 84.3 818 813
Hungary 380.6 369.6 418.1 387.4 370.3 307.8 394.2 561.6 737.1 504.5
Malta NA NA NA NA 225 303 20.7 19.6 18.6 231
Netherlands 21,076.7 | 24,9329 | 26,1622 | 215853 | 17.869.8 | 12,3825 | 11,2618 | 10487.6 | 8917.1| 46344
Austria 25335 | 26066 | 25005 | 23257 | 20227 | 2017.3| 21585| 24748 | 23004 | 1,9533
Poland 15,2600 | 15186.0 | 13,628.6 | 12.982.6 | 12,6709 | 11,106.3 | 13,575.3 | 13,0369 | 12,041.8 | 11,121.3
Portugal 12204 | 11041 1,0275]| 1,000.0 994.4 9775 | 1,0842 | 11672 | 11844 | 11477
Romania 58972 | 63795| 60830 | 63966 | 56478 45455 NA | 25274 | 29835| 23283
Slovenia 260.8 250.5 2525 262.4 267.9 266.9 290.7 305.1 312.6 286.9
Slovakia 5242 497.6 528.0 519.7 562.7 5115 526.1 599.7 594.0 576.3
Finland 24827 | 18869 | 17228 15069 | 15355 | 17021 | 21133 | 22706 | 21597 | 2.259.8
Sweden 55035 | 502412 | 47422 | 42215| 37905 | 43259 | 502252 | 34958 | 37996 | 4,057.0
Iceland NA NA NA NA 28.0 36.4 515 553 476 42.9
Norway 164,755.5 | 184.479.6 | 166.312.8 | 149,760.2 | 78.910.9 | 61,806.3 | 71.855.0 | 88.207.2 | 69,9053 | 54.689.5
Switzerland 16959 | 18302 | 1,800.2| 1,797.8| 20791 | 22127 | 19742 | 19438 | 19842 | 2,050.4
United Kingdom 60,667.6 | 58,949.9 | 60,123.2 | 53,499.6 | 50,1158 | 32,022.7 | 35332.8 | 38,5855 NA NA

Source: own processing according to the Eurostat database.
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Table 2: Value added at factor cost of the mining and quarrying industry sector in million EUR

period
area 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
European Union 27 58,200.0 | 56,100.0 | 50,700.0 | 450000 | 42.259.6 | 33.866.8 | 40,0000 | 44,1608 | 33,0553 | 27,087.1
Belgium 3108 2714 259.2 292.1 235.8 2575 271.2 188.3 269.8 2303
Bulgaria 810.3 848.7 664.2 588.9 590.7 581.0 726.1 687.9 652.9 915.2
Czechia 1,867.7 | 16024 | 12945| 11486 | 11275 965.7 | 11202 | 11174 938.7 815.8
Denmark 70344 | 63195| 55575| 42710 | 42712 | 19063 | 25615 | 99214 | 24344 | 1,0875
Germany 58438 | 61572 | 54870 | 52401 | 51287 | 44705 | 47847 | 55220 | 37174 | 3,677.9
Estonia 154.8 154.0 211.0 2134 187.8 178.9 2155 204.6 182.2 153.6
Ireland 582.8 535.3 521.1 494.6 269.2 567.7 7724 563.5 4701 303.2
Greece 328.9 254.9 298.7 350.1 357.1 474.9 780.0 456.5 3016 3747
Spain 19762 | 18478 | 14959 | 13656 | 12674 | 12904 | 20213 | 16342 | 14008 | 1,297.6
France 25821 | 23163 | 21750 | 18340 | 18130 | 14644 | 11512 | 1,504 | 1,3357 | 1,397.3
Croatia 15474 | 13287 12237 11476 819.9 137.6 141.9 165.5 74.0 67.4
Italy 50455 | 47068 | 39413 | 37158 | 35913 | 34079 | 23575 | 27152 | 24304 | 1,8005
Cyprus 346 16.4 18.8 21.9 26.1 16.2 14.9 214 229 218
Latvia 68.8 78.8 80.5 772 85.3 86.6 102.0 111.8 112.6 126.2
Lithuania 100.9 91.1 94.2 89.6 755 79.9 91.1 101.2 100.9 105.1
Luxembourg 36.2 32.0 315 29.9 27.0 306 33.0 337 374 388
Hungary 189.7 183.1 201.0 171.0 1475 136.9 103.1 259.2 3274 2293
Malta NA NA NA NA -0.1 6.1 87 13.1 8.8 10.6
Netherlands 10,0902 | 11,3248 | 11,0482 | 92696 | 81378 | 502725| 53015| 56765 | 48573 | 17357
Austria 12952 | 12940 | 12454 | 11624 9915 838.2 9522 | 1,022.6 918.1 785.0
Poland 9549.6 | 90075 | 7.8133| 7.3295| 74994 | 65204 | 91063 | 81131 | 75506 | 7.120.1
Portugal 5225 462.0 418.8 414.1 388.5 395.0 453.4 469.5 461.3 430.9
Romania 34782 | 36034 | 36041| 33761 | 25800 18329 NA | 10234 | 12545| 1,195
Slovenia 120.8 109.4 104.2 108.8 110.6 117.6 1275 127.6 131.0 124.7
Slovakia 324.8 314.3 318.1 318.3 3457 290.1 298.2 316.4 296.7 321.9
Finland 1,200.1 580.3 466.7 151.1 4815 671.7 806.2 826.6 735.8 804.3
Sweden 3,0565 | 2.686.1 | 20939 | 17799 | 16948 | 19277 | 27985| 17168 | 20316 | 2,0915
Iceland NA NA NA NA 13.1 15.8 233 22.9 -10.3 10.2
Norway 774177 | 871980 | 76167.7 | 650754 | 574480 | 446263 | 55096.1 | 68576.6 | 504753 | 37,806.6
Switzerland 689.8 711.0 699.2 667.4 797.2 903.8 790.3 802.3 705.7 7413
United Kingdom 33,8015 | 299103 | 27.853.6 | 20,003.1 | 20317.5| 141233 | 18963.9 | 224458 NA NA

Source: own processing according to the Eurostat databas
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In the terms of a wage-adjusted version of this indicator, it represents blurred alternative of apparent labour
productivity and benefits expense of employees.This number is signified by average personnel costs. A labour
productivity ratio demonstrates a level of coverage of value added per employee from a view of average personnel
costs of one employee. As for characteristics of the mentioned indicators, a considerably high level of productivity
prevailed in the mining and quarrying industry sector, while average personnel costs related to employees possess
only a very little increase, meaning this industrial sector demonstrates a very high ratio of wage-adjusted labour
productivity reaching value of 253.3 %. To understand the relations within the discussed industrial sector, it is
appropriate to have a look at the subordinate sectors of the mining and quarrying sector. Firstly, from an angle of
view of employment, the other mining and quarrying (representing the eighth subdivision) shows the highest
performance at a level of 42.9 %. It is followed by another considerably high value of 29.1 % that belongs to the
coal and lignite mining subsector (representing the fifth subdivision). Secondly, regarding the output volume, the
extraction of crude petroleum and natural gas subsector (representing the sixth subdivision) embodies a 38.2-per-
cent share of the total value.

There are several potential limitations arisen during the analytical processing phase. The characteristics of
the data set points to the methodologies applied. Nevertheless, there are also the methods that would reveal more
interconnectedness between the examined indicators, focusing on the timely data (Subova, 2023). The future of
the mining and quarrying industry is influenced by several factors. At first, technological advances increase use of
automation, robotics, and artificial intelligence. These will change the way the mining industry is conducted and
such a state can lead to a more efficient extraction of raw materials and at the same time to a reduction in the
number of human workers (Novakova, 2020). Demand for raw materials has been gradually rising for the recent
period. As the global population grows and new technologies develop, the demand for some raw materials may
increase. This can lead to the development of new mining sites and investment in new mining projects. The
sustainability and environmental constraints are represented by the growing emphasis on environmental protection
and how it can affect the way mining is done. The companies will have to invest in technologies and procedures
that minimise the environmental consequences of their activities. Regulatory changes regarding the mining
industry, including environmental regulations and tax policies, can impact the competitiveness and profitability of
companies in the industry (Brauers and Oei, 2020). Regarding these factors, the future of the mining industry can
be expected to be characterised by considerable dynamic attributes and the need to adapt to changing conditions
along with the alteration of the labour market challenges (Christiaensen et al., 2022). The involved companies in
this industry will need to be able to respond quickly to new technological, environmental, and regulatory
challenges in order to compete successfully in the market and ensure their sustainability in the long term.

Conclusion

Employment represents a very comprehensive topic in the field of the mining and quarrying industry. Its
essential attribute in a form of dynamics is a subject to the influence of the economic, technological, and
environmental factors. This sector can change depending on demand for raw materials, innovations in technology
and regulatory changes. Firstly, impact of the technological innovation is important. Technological advances can
have a significant impact on employment in the mining industry. Improvements in automation and efficiency may
lead to the need for fewer workers, but they may also create new opportunities for skilled information and
communication technologies and engineering professionals. Secondly, importance to the local economy plays a
crucial role in regional development of the countries. The mining industry can have a significant positive impact
on the local economy, providing employment, contributing to local tax revenue and supporting the development
of local communities and services. Thirdly, the need for sustainability is a very current topic nowadays in this
industry sector. Employment in the mining industry must also take into account environmental and social aspects.
The pursuit of sustainable mining practices and compliance with environmental and ethical standards is important.
Generally, it is important to track and analyse employment in the extractive industry, taking into account its diverse
impacts and dynamics, in order to better understand the challenges and opportunities that the sector presents.
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