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Abstract: This article addresses issues of air pollutant emissions by Polish mining industry leaders in
the light of corporate social responsibility policy: Kombinat Gorniczo-Hutniczy Miedzi Polska Miedz
S.A. (KGHM), Polska Grupa Energetyczna S.A. (PGE). The Corporate Social Responsibility (CSR)
initiative regulates business activities at the level of environmental and social responsibility. Given
the location of the “emission activities”, the level of pollutants (SO, NOy, PMy) generated by selected
entities in the capital group over the years has been analysed. The aim of the article is to disclose
relevant data on the emission reduction of entities as an expression of the actions of taking care of
the environment and social protection. Evaluation of the extractive industry in the context of only
interventions in the environment without emphasizing the economic and social significance is biased.
Therefore, the level of emissivity of the whole economy has been verified against the background
of the European Union. The article highlights the importance of coal power in two contexts: the
production of electricity based on that fuel in controlled industrial installations and the uncontrolled
use of coal in the municipal economy as a problem with a greater nuisance and impact on the quality
of inhaled air. Analyses have shown that the widely understood mining industry is still a source of
pollution, but power plants and processing plants have significantly reduced the volume of emissions
over the years.

Keywords: mining industry; Poland; environment; air pollution; CSR; low emission

1. Introduction

The article is a continuation of the author’s research within the framework of CSR (Corporate
Social Responsibility) activity among the mining moguls in Poland [1,2]. There are two groups, KGHM
(Kombinat Gorniczo-Hutniczy Miedzi Polska MiedZ S.A.) and PGE (Polska Grupa Energetyczna S.A.),
more specifically, selected entities which form their parts, which are very significant and influential
in the Polish economy. The main aim of the article is to show changes in the amount of pollutants
emitted to the atmosphere in Poland over two decades; the detailed analysis concerned selected
regions of the country where the mining and processing activities of the exploited raw materials are
carried out. The participation of enterprises from the mining and energy sector in the total volume
of emissions and the impact of the analysed entities on the improvement of the natural environment
condition through the reduction of emissions harmful to human life and health was assessed. Care
for reducing environmental pollution is in line with the principles of a socially responsible business.
The research was based on integrated annual reports of the aforementioned companies, numerous
scientific articles, European and national statistical data, and reports on the state of the environment
of selected territorial self-government units. The dust and gas emissivity of all sectors of Poland has
been presented (including production and distribution of energy, industry, agriculture, and others)
against the background of EU member states over the years. The type of pollutant emission was
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verified in the area of two local government units (Lower Silesian voivodeship—the impact area of the
Huta Miedzi (Copper Smelter) Glogéw (HM Glogow) owned by KGHM and one of PGE GiEK SA
(Polska Grupa Energetyczna S.A.—Gornictwo i Energetyka Konwencjonalna S.A.) power plants in
Turéw and the Lodzkie voivodeship—the area of operations of the second power station PGE GiEK
S.A. Betchatéw)—on the country scale in the years 1996-2016.

The manifestation of taking care of the environment are among others guidelines incorporated
within the EU Directive 2014/95/EU, which imposes on a selected group of (large) companies
supplementing the contents of financial statements (among others companies for 2017, previously it
was optional), nonfinancial information from the range of E-Environment; S-Social; G-Governance
(ESG). These issues relate to the broadly understood initiative of corporate social responsibility (CSR),
which, in the Polish conditions, is quite a new issue. In particular, this applies to the mining industry
and its affiliates. Integrated reporting (financial and nonfinancial data) is a new experience for
Polish mining companies and vertically integrated entities operating in the energy value chain [3].
The development of a corporate social responsibility reporting concept is a dynamic process described
in, inter alia, the studies of [4-8], based on numerous guidelines and standards. Source material of the
Framework Directive is the EU Directive [9] which is also in force in Poland. Interested parties may base
themselves on national and EU frameworks, i.e., the Eco-Management and Audit (EMAS) framework,
the international framework principles: the UN Global Compact, the United Nations’ guidelines on
business and human rights implementing the UN framework, the guidelines of the Organization
for Regional Co-operation and Development (OECD) for multinational enterprises, International
Organization for Standardization (ISO 26000), Tripartite International Labour Organization (ILO)
declarations on multinational enterprises and social policy, Global Reporting Initiative, or other
internationally recognized frameworks. There is ample literature available on CSR reporting in
general [4-6], or on the mining industry [8,10-14]. The environmental and social initiative of the
discussed capital groups at local level was discussed more broadly in the study [1], in which emphasis
was placed on the importance of mining activity in the budget of territorial self-government units.
Moreover, in the work [2] the values of environmental indicators were analysed in accordance with the
standards of the International Guidelines for the Global Reporting Initiative [15,16]. Widespread access
to nonfinancial data extends stakeholder interest and can alleviate the negative public opinion towards
the mining industry. Through reporting ESG initiatives to different stakeholder groups, entrepreneurs
raise public confidence and bring new quality into socially and environmentally responsible mining.
The rightness of achieving the objective of the article is reflected in the initiatives undertaken by
(large) entrepreneurs in the framework of CSR activities. According to research conducted by Poland’s
KPMG and the Responsible Business Forum in 2014 (on the advancement of companies operating
on the Polish market in CSR activities), respondents—representatives of executive personnel and
employees—acknowledged that acting in accordance with CSR principles can bring many benefits
to the company. They discovered that it had an impact on the improvement of company image on
the market (52%), an increase in acceptance by the environment (36%), an increase in interest from
contractors (30%), an increase in sales (26%), an increase in interest among potential employees (24%),
a reduction in costs (23%), and an increase in media presence (8%). In consequence, 77% of respondents
considered CSR activities to have a favourable impact on financial results of companies [17]. The results
of this survey confirm the authors’ thesis that the evaluation of the extractive industry through the
prism of purely environmental interference is biased. Additional initiatives undertaken by mining
companies within CSR activities have beneficial aspects.

Let us go back to the issue of emissivity. It is natural that the highest emission level is associated
with plants that are especially noxious (power plants, electrical power and heating plants) [18,19],
but what is worth mentioning here is the point emissivity. It is worth noting that we also distinguish
surface and linear emissivity, which also generates pollution, and in the heating season is responsible
for, among other things, smog, the appearance of which forces the reduction of outdoor activity of
inhabitants (in national conditions, according to the recommendations of local governments and social
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initiatives, among others, Smog Alarms http:/ /www.polskialarmsmogowy.pl). Surface emissions (low)
come from individual heating systems, which include home furnaces, and are linear from the lines
of car, rail, or river communication, where the source of the emission is near the surface of the earth.
There is one more type of measured emission associated with the cultivation and breeding of animals
(omitted in this article). A significant issue in recent times has been the addressing of the problem of low
emissions, described, among others, in works devoted to the selected areas of Poland [20,21]. In many
parts of Poland, the use of municipal waste in domestic solid fuel ovens is practiced (in 2012 about 49%
of households were heating up solid fuel in heating facilities). Co-combustion of coal, solid municipal
waste, and urban and railway traffic [22] are social phenomena which are major sources of harmful
emissions into the air [23]. About 38% of the particulates emitted directly into the atmosphere come
from this particular source. Over 33% of Poles are exposed to average annual PMjy concentrations
of 40 pg/m? or more, and 97% of the Polish population is exposed to dust concentrations above the
WHO-recommended level (20 1g/m?), hence such a crushing and alarming image of Poland against
the background of EU countries prepared by the European Environment Agency (EEA). It is wrong to
attribute the sole emission of dust to power plants and other industrial entities. Home furnaces do not
have exhaust gas treatment technology. According to information provided in the EEA database, coal
combustion in Polish households is responsible for emissions of 20% SOx, 43% PMjg, 51% CO, and
76% benzo(a)pyrene (one of PAH polycyclic aromatic hydrocarbons), respectively. Coal combustion
in households is a major factor contributing to the emission of particulate matter during the heating
season [24,25]. During the heating season 2016/17, the Polish city of Opoczno, among others, was at
the forefront of the most polluted cities in Poland, although there are no power plants, CHP plants, or
steelworks located in its vicinity. Pollution in this city, populated by 21,000 inhabitants, was caused
by the burning of low-quality fuels and/or waste by households. Incineration of cheap hard coal in
a central heating furnace derived from low-quality imports (among others) is a problem not only in
this particular city, but also in the majority of domestic households countrywide which avail of this
heating system. The quality of the fuel is not verified in any way, and the greatest incentive for its
purchase is the low price. The problem is indeed widespread, as more and more nonindustrialized
parts of the country are concerned, moreover, with many spa resorts that charge the climate fee for
pure air, which in fact is not clean (exceeding the allowable or target airborne levels, mainly in the
case of PM, 5 and PMjy and benzo(a)pyrene) [26]. Good practices involve the emerging so-called
anti-smog resolutions approved by regional councils. On 27 January 2017, a resolution was passed by
Sejmik of the Malopolskie voivodeship on introducing restrictions and prohibitions in the area of the
Matopolskie voivodeship in the scope of operation of installations where fuel combustion occurs. It
prohibits the burning of fuels in which the mass fraction of hard coal or lignite with a particle size of 0-3
mm is above 15%, and fuels containing biomass with humidity in the working state of more than 20%,
as well as one resulting in replacement of installations that do not meet the requirements for seasonal
energy efficiency and emission standards. Unfortunately, the document does not specify the value of
the permitted quality parameters of solid fuels. This is confirmed by the sectoral emissivity results
for EU-28 countries. The group of individual issuers, i.e. commercial, institutional, and households,
is largely responsible for dust emissions, i.e. 57% for PM; 5 emissions and 42% for PM;,, where the
energy sector and distribution are 5% (PMjo and PMj; 5). With regards to gases, the SOx proportions
are as follows: 59% energy production and distribution, 13% households. For NOy, 19% from energy
production and 14% from farms [27]. Therefore, there is a need for legislative changes at a national
level with a clear separation of coal use in the power sector and other industrial entities that control
emissivity from the use of coal in households.

2. Materials

The analysis of dust and gas emission was based on the details of two capital groups connected
with the extractive industry: KGHM and PGE.
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KGHM is a company that has been involved in mining activities (underground operation) and
processing of copper ores originating from one of the largest deposits in Europe, located in middle-west
Poland for years. The formation of the mining and metallurgical complex of copper is an opportunity
well used for the economic development of the region. At the same time, the investment was related to
the impact on the natural environment in the form of land deformation, mineralization of mined water
from mines and metallurgical sewage, waste disposal (including flotation), and emission of gaseous
and particulate pollutants [1,28].

PGE has a broad structure of activities in the areas of lignite mining, electricity and heat production,
distribution, and sales. PGE GiEK SA based in Belchatéw operates within the segment of Conventional
Power Sector of the PGE Capital Group. The company consists of 12 branches, located in 9 of the 16
voivodeships of our country. They include: 2 lignite mines (77% of national production), 4 conventional
power plants, including 2 lignite power plants, Belchatow 5.298 MWe, El. Turéw 1.499 MWe, and 8
CHP plants [1,29].

Capital Groups of KGHM and PGE have a wide range of activities and are national leaders.
The chain of activity of each of them begins with the extraction of the raw material. In the case of
KGHM, among other things, it involves copper, silver, and other metals, while in the case of PGE,
it is a fossil fuel such as lignite. They have a lot in common,; firstly, they are entities of strategic
importance for the state economy, under the supervision of the Minister of the Treasury (31.79% of
the share capital of KGHM; 57.39% in the case of PGE). They are the leading employers in Poland
(3rd place PGE S.A. with number of employees: 38.5 thousand, sales revenue: 28.1 billion PLN, 4th
placeKGHM, number of employees: 33.4 thousand, sales revenue: 19.2 billion PLN). In 2012, among
the most profitable companies KGHM was ranked in the first place (gross profit in PLN thousand
6,417,086, net profit in thousand PLN 4,868,249); 2nd place was granted to PGE S.A. with gross profit
in thousands of PLN 4,102,537, net 3,232,834 in PLN thousand [30]. In addition, they are the top
companies in the rankings of the largest Central European companies (CE TOP 500). CE TOP 500
Ranking—the list of 500 companies includes companies from 18 European countries broken down
into 7 sectors of the economy [31]. The countries that take part in it together with Poland include
Latvia, Bulgaria, the Czech Republic, Slovenia, Hungary, Slovakia, Croatia, Estonia, Serbia, Romania,
Lithuania, Albania, Bosnia and Herzegovina, Kosovo, Macedonia, Montenegro, Moldova, and Ukraine.
Among the leading companies in the power sector and natural resources (E & R) sector, PGE is ranked
as 5th (PGE GiEK 22) while KGHM is 9th.

The source data used in this work are published on the Eurostat website [32], prepared and
provided by the European Environment Agency (EEA). They refer to the emissivity of all sectors (total
sectors of emissions for the national territory) in all EU countries (28 countries, 2015—updated July
2017). The remaining figures on the emission of air pollutants from plants that are especially noxious in
Poland are published by the central government office of the Central Statistical Office of Poland (CSO).
Data are collected at the Local Data Bank (BDL), the largest database in Poland on economy, society,
and the environment. The update for the BDL data took place in June 2017. The time horizon of data
is 20 years. The especially noxious plants which are referred to above are the so-called point sources
of pollutants that are charged for annual emissions of pollutants. The fees for the given calendar
year are paid to the account of the competent Marshal’s Office by 31 March of the following year.
Charges for the introduction of gases or dust into the air resulting from the operation of equipment are
transferred to the account of the Marshal’s Office competent for the place of registration of the user of
the environment. Other fees (for injecting sewage into water or land, water intake, and waste disposal)
to the account of the Marshal’s Office competent for the place of use of the environment (Article 277 of
the Environmental Protection Act [33]). The rates of fees for using the environment are included in the
current Announcement of the Minister of the Environment for a given year. The analyses were carried
out for selected counties (poviats) of two voivodeships (Lower Silesian and Lodzkie voivodeships), in
which there are plants belonging to the aforementioned two large mining companies: PGE and KGHM.
They are classified [34,35] into the group of major point issuers in the Lower Silesian Voivodeship
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(PGE Branch of Turéw Power Plant, KGHM: Glogéw Branch and HM Legnica) and L.6dz (PGE GiEK
branch of Betchatow Power Plant).

3. Results and Discussion

Poland has been making enormous efforts to reduce the pollutants emitted to the atmosphere for
many years. The issue of emissivity of gases and dusts in national conditions was discussed in the
works of [36,37], and the emissivity of mines in Poland compared to European countries for the period
of one year was presented by [38]. This challenge is important and difficult at the same time, because
of the production of electricity and heat, mainly on the basis of native fossil fuels. On the one hand,
this demonstrates the energy security of Poland and its fuel independence, while on the other it makes
it difficult to meet the tightening of emission standards. The perception of Poland with regards to the
power sector as a nondeveloping country in the European Union is unjust. Media and public opinion
forget or fail to comprehend that according to Eurostat data the largest lignite mining in the world
and in Europe occurs in Germany, but because of the increased share of RES in the German electricity
grid, the media are silent on this issue. In 2013, Germany extracted 183 million Mg of lignite (China
extracted 147 million Mg, Russia 73 million Mg, USA 70 million tons) [39] while Poland extracted
about 65 million Mg of this raw material. Lignite is a specific fuel that must be used on-site after
extraction, so the amount of extraction in a given country is equivalent to the amount of consumption.
As a result, the raw material becomes “safe”, because it is only consumed for the exclusivity of the
emission-controlling power plant, and it should thus not be the source of the so-called low emission.
Lignite production in Germany in 2016 amounted to 164.1 million Mg (about 100 million Mg more than
in Poland). The requirements for Poland to increase the share of renewable energy sources (RES) in
the electricity balance should be related to the local conditions that enable it to obtain such energy. In
the paper [40] one can read that national RES energy generation can help each country reduce energy
dependency. In Poland, energy independence and the reduction of energy poverty with the current
energy mix is widely discussed [41]. Development and support of renewable sources is advisable to
increase security [42]. When analysing the structure of electricity production in Poland, the dominant
role of coal is clearly visible. Nevertheless, the situation slowly begins to change. In 2000, the share of
coal in electricity production was 93%. In 2005 it decreased slightly by 1%, but already in 2010, the
share of coal was at the level of 87%. This is due to the increasing role of renewable energy (RES),
enforced by EU directives. In 2000, the share of RES was only 2%, in 2005 it rose to 3%, and in 2010 it
reached 7% [43]. In 2016, the President of the National Energy Regulatory Authority (URE) awarded
150 promissory concessions for the generation of electricity from RES, while on 31 December 2016
there were 393 important promises, including a significant share of wind and solar (225 installations
using wind energy, 155 using sun energy), single biomass, biogas, hydropower, thermal conversion of
waste and geothermal energy installations [44]. The discussed companies are actively involved in RES
promotion; more about these initiatives may be found in the subsequent chapters of this article.

In 2013, the share of sources responsible for exceeding the permissible level of PM;g in Poland
was as follows: 88.21%—individual heating of buildings, 5.77%—vehicle traffic (including intensive
traffic in city centres), 2.98%—secondary emissions of dust pollution from the surface of open
roads and streets, 1.84%—industry, 1.17%—cross-border flow, 0.03%—nonanthropogenic sources [42].
The reduction of the emission of pollutants in the industrial sector is confirmed by emission reductions
between the years 1989 and 2013. As a result of the application of technical and technological (BAT
technologies) and legal (integrated permits) solutions, the impact of the industrial sector has decreased
significantly. At present, among the causes of poor air quality, there is an increase in the share of
the utilities sector, with a slight impact on the transport and industry sectors (about 90%, 5%, and
5%, respectively). Data on emissions from 1989 to 2013 indicate a reduction in dust emissions of
more than 80%, SO, reduction by about 70%, and NOy reduction by almost 40%, respectively, with
a simultaneous growth of industrial output [45]. The Government document clearly states that the
so-called low emission is responsible for the current state of air quality in Poland. Low emission
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originates primarily from the utilities sector, including individual sources of heat generation and hot
water preparation, as well as small district heating stations and transport. Low emission poisons the
air from emitters up to 40 m, from: furnaces from individual households (family houses, multifamily
buildings), local boiler houses, public buildings, small and medium enterprises (garages, services,
bakeries, etc.) communication, disorganized emissions associated with fires, dusting of landfills,
etc. [45]. Conventional power plants affect the broadly understood natural environment, atmospheric
air, soil, water, but also humans, animals, and plants. For the production of electricity, environmental
resources (fuel), air, and water are taken from the environment. For production of electric power,
energy fuels, air, and makeup water are subtracted from the environment. As a result of the combustion
process, final products and by-products of the combustion process such as electricity, heat, steam,
flue gas, sewage, ash and slag, dust, sulphur oxides, nitrogen and carbon, accompanied by noise and
dust, are pushed into the environment. The composition of the exhaust depends on the type of fuel,
combustion parameters, and type of furnace [46]. A detailed description of the type of pollutants
released into the air accompanying coal combustion can be found in the works of [47-49]. In the
article, emphasis was placed on selected gaseous and particulate emissions; due to the nuisance
the most important are SOy, NOy, CO,, and dust [50]. The CO, analysis was deliberately omitted
due to the desired effect of this gas in the photosynthesis process and the ambiguous effect on the
greenhouse effect.

3.1. Changes in Dust and Gas Emissivity of All Sectors of Poland Compared to the EU

In order to accurately characterize changes in gas and dust emissions, an analysis of air
pollution [51] data of EU countries (source EUROSTAT) was conducted. The purpose of the
presentation (Figure 1) was:

1.  Comparison of emission values of PM; 5 and PMyg, sulphur oxides (SOy), and nitrogen oxides
(NOx) in EU countries, taking into account all sectors and selecting countries where the emissions
were higher than the arithmetic mean of the whole group,

2. Analysis of the trend of emission changes among the selected group of countries identified as the
largest issuers over the years (analysed time horizon was dependent on data availability). Major
issuers were the following:

e  Germany, Spain, France, Italy, Hungary, Poland, Romania, United Kingdom—total emissions
of PMj 5 of these countries account for about 73% of total EU emissions (except Greece—no
data) (Figure 1A)

e  Germany, Spain, France, Italy, Poland, Romania, United Kingdom—total PM;y emissions of
these countries account for about 70% of total EU emissions (except for Greece—no data)
(Figure 1C)

e  Bulgaria, Czech Republic, Germany, Greece, Spain, France, Italy, Poland, Romania, United
Kingdom—total SOx emissions of the listed countries account for about 85% of total EU
Member States emissions (Figure 1E)

e Germany, Spain, France, Italy, Poland, United Kingdom—total NOy emissions of these
countries represent over 68% of the total EU Member States emissions (Figure 1G).

Based on charts (B, D, F, G) showing the volatility of individual volatile compounds among the
largest issuers of EU Member States over the years, a decline in value has been observed for most
countries. In addition, changes in emission values were analysed at five-year intervals. The results
have been indicated in the tables below (Tables 1-4).
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Figure 1. The level of emission of gas pollutants in the European Union (A,C,E,G) in 2015 (B,D,F,H) for the largest issuers over the years (based on Eurostat data).
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Table 1. Changing the PM, 5 emissions in selected EU countries in three successive five-year intervals,
Mg (based on Eurostat data).

Years/Time o\, DE ES FR IT HU PL RO UK
Interval

2000-2005 [141,190 28,284  [29,417 165592  [23,561 10,021 19,311 126,704  [20,157

2005-2010  [87,420 14782 17,552  J40,406 124323 112,029 [10,381 114,243  [565

20102015 |220,806 17,647 10912  [47212  [30,224 13286 124149 [16580 18,151

EU—European Union; DE—Germany; ES—Spain; FR—France; IT—lItaly; HU—Hungary; PL—Poland;
RO—Romania; UK—United Kingdom; | decrease 1 increase.

Table 2. Change of PM; dust emissions value in selected EU countries over three consecutive five-year
intervals, Mg (based on Eurostat data).

Years/Time EU DE ES FR IT PL RO UK
Interval

2000-2005  |178,463 145522 24397  |78984  [27,465 117,336 125426 129,637

2005-2010  [176226 13,169 44,899  |53,024 114,994 21,424 114557  [11,498

20102015  |270220 110,147 19,067  |51,644  |34062 146,017  ]14,369 18,729

EU—European Union; DE—Germany; ES—Spain; FR—France; IT—Italy; PL—Poland; RO—Romania; UK—United
Kingdom; | decrease T increase.

Table 3. Change of SOy emission in chosen EU countries in five consecutive 5-year intervals, Mg (based
on Eurostat data).

90f 16

Years/Time BG Ccz DE GR ES FR IT PL RO UK
Interval

1990-1995  |8,754,488200,228 1780,682 13,740,44363,563 1330,234 |358,168 461,628 512,659 |105,331 11,313,349
19952000  16,597,003438,134 |863,197 |1,100,05042,579 |353,146 |325,063 566,884 |731,409 206,065 11,151,767
2000-2005  12,33528583,971 119,314 172,771 142,802 1196215 175,980 346,487 240,031 1110401 |509,221
2005-2010  13,270,179.389,849 |47,407 62,367 293,852 |851,728 174,982 190,929 297,588 |251,721 |287,414
2010-2015  11,601,414246,734 137,159 57,542 [127,945 | 152,086 127,167 194,239 |175,749 |197,599 187,485

EU—European Union; BG—Bulgaria; CZ—Czech Republic; DE—Germany; GR—Greece; ES—Spain; FR—France;
IT—Italy; PL—Poland; RO—Romania; UK—United Kingdom; | decrease 1 increase.

Table 4. Change of NOy emission in chosen EU countries in five consecutive 5-year intervals, Mg
(based on Eurostat data).

Years/Time EU DE ES FR IT PL UK
Interval

1990-1995 2,545,769  |717,739 164,378 178,680  |124,754 123,308 1575,016

19952000 2,031,879 240,049 129,040 1160296  |456,466 1196428  |525458

2000-2005 1,080,184  |351,654 19,135 1195244 217,188 115,532 1209,060

2005-2010  [2,608,444  |239,973 1485346  [338563 1284876 13,191 1468,623

2010-2015  |1,626,618  [146579  |154425  |240,651  [185452  [137,780 221,111

EU—European Union; DE—Germany; ES—Spain; FR—France; IT—Italy; PL—Poland; UK—United Kingdom; |

decrease T increase.

In the four EU countries of Germany, Spain, France, and Great Britain, the decrease in PM, 5 and

PM; emitted to the atmosphere was observed in all three periods of analysis. This occurrence is in
accordance with a general trend in all EU countries. The situation in Italy presents itself a bit less
beneficially, where in 2010 an increase in emission of PM; 5 and PM in relation to 2005 was observed.

Hungary, Romania, and Poland are the countries where an increase in the emission of dust was stated:
in Poland and Romania (PM, 5 and PMj;) in 2005 in relation to 2000, in Romania (PM, 5 and PMj)
and Hungary (PM; 5) in 2010 in relation to 2005, and in Hungary (PM; 5) in 2015 in relation to 2010.
It should thus be considered that those are the countries which joined the EU after 2000 (Hungary
and Poland in 2004 and Romania in 2007). Thus they were later than other countries subjected to the



Sustainability 2018, 10, 1184 10 of 16

regulations existing in the EU. In the case of Poland and Romania, there can be observed the positive
influence of accession and compliance with rules (Directive 2008/50/EC [52], among others) on the
reduction of dust emissions.

In most of the countries exceeding the EU average emission, reduction of sulphur oxides in
the atmosphere in the five following periods can be observed. Only Bulgaria, Greece, and Romania
experienced increases in emissions, respectively, in 1995 in comparison to 1990 (Bulgaria) and in 2005
in comparison to 2000 (Greece and Romania). In Poland a decrease of SOy emission could be observed
in each of the 5-year periods.

In the case of nitrogen oxides emission, a decrease in emission in five consecutive periods could
be observed in most of the EU countries. The exceptions were Spain, where an increase in NOy
emission was observed in 1990-1995 and 2000-2005, and Poland, where that situation occurred in two
consecutive periods: 2000-2005 and 2005-2010. It does not change the fact that the decreasing tendency
in gas emission is apparent (Figure 1). In Poland, in 1990-2015 a decrease in NOy emission by more
than 300,000 Mg was noted, which constitutes more than 32% of emission in the base (initial) year.

3.2. Changes in Dust and Gas Emission of Plants Especially Noxious in Chosen Voivodeships in Comparison to
the Whole Country

The next stage was an analysis of changes of air pollutant emissions produced by especially
noxious plants based on CSO (Central Statistical Office of Poland) data.

Based on the diagrams (Figure 2) it can be stated that, with an exception of NOy emission in
Glogdéw county (poviat), the volume of harmful gases and dusts in air from plants especially noxious
has decreased during the analysed years. In the case of dust in general, their amount in the air in
Lower Silesian voivodeship from 1996 to 2016 decreased by 94% in relation to the base year—1996
(in Glogéw county (poviat) (KGHM HM Gtogéw) by over 90%, in Zgorzelec county (poviat) (PGE
Turéw Power Plant) by almost 97% in relation to the yearly emission for a given territorial entity
in 1996). In Lédzkie voivodeship, a decrease in dust emission by 90% in Betchatéw county (poviat)
(PGE GiEK Befchatéw Power Plant) by more than 91%) was observed. Sulphur oxides emission
decreased in Lower Silesian voivodeship by almost 83% (in Glogéw county by about 84%, in Zgorzelec
county by 90%) and in Lédzkie voivodeship by 86% (in Belchatéw county by almost 87%). On the
other hand, a decrease in nitrogen oxides emission in Lower Silesian voivodeship was by almost 67%
(in Zgorzelec county by 68%), in Lédzkie voivodeship by about 41% (in Belchatéw county by 33%).
As it was mentioned earlier, NOy emission in Gtogéw county increased by three times but it is still
at the lowest level among the analysed areas. On the basis of the elaborated diagrams (Figure 2) it
can be stated that the emission from HM Glogéw constitutes a small part in the total emission of both
gases and dusts in Lower Silesian voivodeship. At the same time it is clear that the plants especially
noxious in both voivodeships are those belonging to Capital Group PGE. Power plants are responsible
for the character of curve fluctuation for particular voivodeships. At the same time, their influence on
decreasing the emission level in the region is the biggest.
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Figure 2. Changes in emission of plants especially noxious in chosen counties (poviats) of Lower
Silesian voivodeship and Lédzkie voivodeship in 1996-2016 (based on CSO data).

How do industrial entities deal with limiting their negative influence on the environment? The

processes have many stages starting from improvement of the fuel quality (purification of coal),
implementation of modern combustion techniques, and modernisation, and ending with the stage
post-combustion using technology of control and reduction of emissions. The detailed information can
be found in the work by [47,49]. Through these processes, combustion of coal in industrial installations
becomes less harmful to the natural environment. It is even more essential since coal is the most
common fossil fuel at quite stable and relatively low prices [53]. PGE installations are currently
operating in accordance with the emission standards presented in the Directive 2010/75/EU of the
European Parliament and the Council on industrial emissions from 24 November 2010 (Industrial
Emissions Directive—IED [54] or using derogation provisions (additional time for technical adjustment
to the emission requirements). In response to the directive, the Decree of the Minister of Environment
from 4 November 2014 was prepared regarding some of the types of combustion installations, sources
of fuel combustion, and waste combustion or co-combustion equipment. To produce electricity, power
plants have to adapt to the requirements of legal acts, they take great care about the improvement of coal
quality, implement modern combustion technologies, and control and reduce pollution emissions [46].
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The actual emissions of SO,, NOy, and dusts by PGE in 2016 were lower than acceptable standards for
emission to the atmosphere [29]. This happens due to, e.g., higher efficiency of desulphurisation and
denitrogenisation installations in power plants run by fossil fuels which prevent large emissions of
gases harmful to humans. Referring to PGE GiEK, over the years1989 and 2016, the company drastically
reduced air pollutants” emissions: SO2 emission by 94%, NOx emission by 60%, dusts emission by 99%
(this concerns all the power plants: Belchatow, Opole, Turéw and Dolna Odra), which is included in
the report [29]. It complies with the analysis made on the basis of CSO data. The discussed companies
are involved in an active policy of support for OZE. In the case of PGE, the company responsible for
the sector of renewable energy is PGE Energia Odnawialna S.A. KGHM, on the other hand, due to the
extraction of nonenergy raw materials, is involved in works on effective usage of local energy resources
in renewable energy sources, having for this purpose joined Zgorzelecki Cluster for Development
of Renewable Energy Sources and Energy Efficiency in 2017. The main aim of this initiative is to
implement new technologies in the area of energy storage, photovoltaic technologies, or building
generation units and development of electromobility. Moreover, Energetyka sp. z 0.0. belonging to the
Capital Group KGHM PM S.A,, one of the biggest heating companies in Lower Silesia, launched an
energy willow plantation on the lands owned by KGHM located mostly around smelters as a sign of
care about ecology and requirements of the EU on environmental protection [55]. Production of energy
for the internal needs of KGHM in the new biogas plant in Glogow county is also planned [56]. PGE
is a leader in electricity production from renewable sources in Poland. It uses the power of wind (14
wind farms), water (29 hydropower plants with run-of-river systems and 4 pump storage hydro power
stations) and sun (1 photovoltaic plant). Including biomass input, PGE constitutes about 10% of market
share. Current electricity capacity of renewable energy of PGE Group amounts almost to 1 GW. More
about the initiatives of companies with respect to the environment may be found in the work of [2],
where the values of environmental indicators (according to the Global Reporting Initiative) regarding
CO,, SOy, NOy, and PMy emissions and produced waste and wastewater were analysed in detail.
Moreover, taking into consideration the environmental aspect, the usage of energy by companies with
characterization of fuel balance in relation to generation units was presented in the work.

4. Conclusions

The article presents the gist of the emission of dust and gas pollutants (SOx, NOx, PMy) in Poland
on a local, national, and international (at the background of EU countries) scale. Local emissivity
is represented by the two selected mining industry potentates: KGHM and PGE, the activities and
initiatives of which reveal an effective fight against emissivity targeted at purer production (over the
years). The social role of these enterprises and their efforts to reduce the emission of dusts and gases
were highlighted. Dedusting and desulphurisation of the exhaust gases are used in the industrial
installations. The process of combustion itself is so effective that not coal smoke, as it is wrongly
recognised, but water vapour comes out of the chimneys of coal power plants. The national race
with the emissions of Polish industry on the international scene was presented. Although Poland
achieved significant successes in reducing the emission of gas and dust substances, it still is, and
according to the prognosis, will continue to be among the EU countries with the highest emission
rate. The article does not consider in detail the technological aspects to reduce the emissions of
pollutants. The work is also intended to show the effectiveness of the actions aimed at the reduction of
dust and gas emissions, the source of which is the industry. Because of the domestic fuel mix based
on domestic and imported coal as well as due to the article’s results, this trend is characterized as
decreasing. This is confirmed by detailed emission analyses based on data published in the integrated
report of companies [2]. The domestic emission rate is clearly decreasing, being a reflection of the
multistage efforts undertaken by our country to catch up with the EU standards regarding care for
the environment. Although coal fuels are used in the domestic electricity balance (point emissivity),
the ultimate aim is to reduce the emission of harmful dusts and gases to the atmosphere. To this end,
we emphasize the significance of low emission (surface emissivity) from households which pollute the
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local environment the most (significant dust emission) by uncontrolled combustion of fuel (mainly
imported fuel) of low quality and with addition of waste (illegal activity). At present, there are no legal
central solutions regarding quality of incinerated fuels, which, according to the authors, should be the
activity carried out at a national level (legislation). Permanent emissions (of the biggest issuers) were
not as severe as seasonal emissions caused by smog in the recent heating seasons in Poland when there
were announcements to avoid coming out of one’s house due to significant air pollution. In summary,
the mining industry has a constantly high impact on pollution, but also indirectly on the inhabitants
and on the monuments [57]. Power plants and processing plants reduce emissions, but low-quality
fossil fuel burned in noncompliant household furnaces supports the growth of dust pollution.
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