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Abstract: The economic, technical, technological, social and economic development of the world, carried out at an
increasingly faster pace, aims to increase the quality and standards of life. Attempting to meet market stakeholders'
changing expectations and requirements significantly affects the overexploitation of natural resources and the
degradation of the natural environment, often leading to irreversible consequences. The publication aims to analyse
selected changes in the natural surroundings that influence the implementation decisions of the environmental
management system. Research conducted over the last 10 years shows that the pro-environmental activities undertaken
bring results not only in the number of management systems implemented but also in the number of ecological farms
created, reduction of air pollution and reduction in the extraction of natural resources (coal).
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1. Introduction

Identification of the surroundings, including natural ones, is not uniform. In management and quality sci-
ences, the environment is perceived as conditions and mutual dependencies of various elements, organisations,
spheres, phenomena, processes, etc. (Griffin 1997, Wach 2010, Marek & Biatasiewicz 208). The source of
such complexity is its features, including, among others (Matejun & Nowicki 2013):

— structure — the presence of specific elements, spheres, trends, phenomena, processes, thanks to which we
determine the level, distance and direction of interactions occurring between the environment,

— complexity — expresses the number, degree of complexity and diversity of elements occurring in the envi-
ronment, shows the interconnections and relations between elements, dimensions and planes of the envi-
ronment,

— variability — determines the speed and dynamics of changes taking place,

— uncertainty — results from variability and instability related to difficulties in predicting the future shape and
potential of the environment,

— potential — the ability to create opportunities for survival, development and systematic growth,

— multi-aspect — the impact of components on individual elements, organisations, phenomena, etc.,

— space — size, scale of occurrence of specific elements.

Despite the great importance of individual features in defining the environment, in the literature on the
subject, the attention is most often focused on identifying and assessing the organisation's environment through
the prism of decisions made (Matkowska-Borowczyk 2011). Mainly the economic, political-legal, socio-cul-
tural and technological aspects resulting from the division of micro and macro-environment (Goszczynski
2018, Pizto & Mazurkiewicz-Pizto 2008, Trojanowski 2014, Gierszewska & Romanowska 2009) are dis-
cussed, and the importance of the natural surroundings is not noticed. Therefore, the environment is often
understood, on the one hand, as a system regulated by market entities and, on the other hand, as a phenomenon
functioning, developing and degrading due to stakeholders' changing expectations and needs (Pathak 2011).

The natural surroundings, also known as the environmental environment, are mainly examined through the
prism of (England 2006) the use of resources and values of the natural (natural) environment. This is justified
(Goyal 2006) because the interpretation of identified phenomena and trends determines decision-making by
economic entities, society and governments regarding the implementation of innovations, the development of
individual industries (e.g. tourism) as well as their reduction (e.g. mining), pro-environmental activities (e.g.
launching financial support for renewable energy sources), quality management systems and implementing
a policy of building pro-environmental awareness (Siekierski & Sliwa 2015, Olkiewicz 2015, Michalak et al.
2023). Most activities are the result of, among others, globalisation, environmental degradation, raw material
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and energy crisis, and limited resources. Also, the decreasing availability of investment areas forces entrepre-
neurs to make more and more thoughtful decisions regarding the selection of company locations, as well as
the technologies and materials used, as well as solutions for the use of new closed-loop technologies or those
using renewable energy (Woo 2023, Gajdzik et al. 2023).

The consumption of non-renewable resources results in an irreversible depletion of the raw material base
available to us. Renewable resources, however, create the opportunity for their continuous exploitation as long
as we do not abandon the principle of deriving permanent income from the resource (Sleszynski 2016). There-
fore, environmental restrictions are treated as market barriers (environmental barriers), thanks to which the
activities and development of economic entities aim at rational management of natural resources and protection
of environmental well-being (Balicka 2015). Market stakeholders undertake various pro-environmental activ-
ities as part of responsible management, including implementing systems, e.g. ISO 14001, EMAS, CSR, 58S or
7S, as well as several activities and educational programs, thus forcing or encouraging people to save water or
electricity. Also, the effect of such an adopted policy and strategy is the installation of appropriate devices that
control material expenditure so that there is no waste, no environmental pollution or those based on renewable
resources (e.g. photovoltaics, heat pumps or wind turbines) (Cichosz & Wierzbicki 2016, Oliver & Peters
2020, Pacana & Siwiec 2022). Such targeted activities of economic entities, on the so-called environmental
economics, aimed at minimising costs as part of pro-environmental activities, are increasingly positively as-
sessed and create greater competitiveness. Taking advantage of market opportunities and strengths through
implemented environmental innovations sometimes becomes the main determinant of the entity's existence,
especially where the ecological attractiveness of the sector is high and the degree of environmental degradation
is low (Puciato & Zmigrodzki 2009, Michalak et al. 2023).

When analysing the natural environment, the following factors are distinguished: the condition and availa-
bility of natural resources, climate, topography, and changes in the natural environment caused by organised
activities, which have an impact or can be used by market stakeholders.

Considering the strong environmental policy implemented in the EU, where environmental values are the
most important determinant of the success of many economic entities, instruments for managing the natural
surroundings become important (Rudewicz 2016). Striving to achieve various parameters (indicators) estab-
lished, e.g. by the European Union, in the area of renewable energy or environmental protection, allows indi-
vidual countries or economic entities to determine the permissible limits of the use of the natural environment
(Puciato & Zmigrodzki 2009, Tomaszewski & Sekscinski 2020).

2. Materials and Methods

Rapid environmental change is influencing the decision-making process of individual governments, busi-
nesses and society. The need to be flexible and understand the responsibility to care for the environment can
bring benefits in the future. The publication aims to analyse selected changes in the natural surroundings that
influence the implementation decisions of the environmental management system. To achieve the goal, a re-
search hypothesis was put forward: the use of an appropriate pro-quality policy will positively impact the
development of indicators (parameters) determining the assessment of the impact on the natural environment.
It is particularly important from the point of view of the assessment of natural capital, which is considered here
primarily as biodiversity, land use, air pollution — dust, railway noise, ecological farms, inventions and patents.
Therefore, the scope of empirical research included selected factors related to concern for the natural environ-
ment. The study used secondary data from the Central Statistical Office, including 10 years. Additionally, the
study analyses domestic and foreign literature on the subject, indicating the lack of literature strictly related to
the natural environment.

3. Results and Discussion

Various changes visible in everyday life, including climatic, economic, social, technical and technological,
significantly affect the natural environment (Bonke et al. 2023, Mentes 2023, Moghimi et al. 2023). Their
influence is visible, among others, in nature (forest, water, soil resources, etc.), in the way the organisation
operates and develops (investment strategy), as well as in the expectations and needs of society (consumption
of goods and services). All market stakeholders need to increase their pro-environmental awareness and take
actions to protect and restore the natural environment. The actions taken should also aim to, among others,
maintain or restore the natural environment, improve society's quality of life, develop organisations, sustaina-
ble development, and agglomeration consistent with maintaining environmental safety. (Olkiewicz et al. 2023,
Siwiec & Pacana 2021). All this affects how we perceive environmental changes (positive and negative), the
main factor of which is biodiversity.
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Biodiversity should be considered in the context of, among others, legally protected areas with significant
environmental value and bird numbers. In 2019, protected areas covered 10.1 million hectares or 32.3% of the
country's territory. The scale of biological diversity of the land is shown in Fig. 1. It is worth noting that the
largest percentage (in this structure) were protected landscape areas (69.5%), as well as landscape parks
(25.8%). There were 2,633 m? of statutorily protected areas per 1 Pole. In 2019, the percentage of birds in the
agricultural landscape was one of the lowest in history, 23% lower than in 2000 (the base year). Changes in
the percentage of forest birds show the opposite tendency — it increased by 27% compared to the base year and
is one of the highest since 2000.
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Fig. 1. Area of protected areas [ha]

Protected areas provide a sense of natural "security". However, this security may be undermined by changes
in land use. The scale of changes is presented in the identification of land use (Fig. 2). In the years 2002-2019,
there was an increase in built-up and inhabited areas by 14%, forests and areas covered with trees and shrubs
by 7%, and areas under water by 2.8%. It was achieved by reducing remaining and agricultural land — by
26.8% and 3.5%, respectively. In 2019, 4.9 thousand ha of forest and agricultural areas were excluded for non-
forest and non-agricultural purposes. It is an increase of 8.1% compared to the previous year and 68.5% com-
pared to the base year 2000. Of this, 52.9% was allocated to housing estates and 16.7% to industrial areas.
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Fig. 2. Use of the country's area in %

It should be noted that the trend in using the country's area (in %) of agricultural land, after a downward
trend until 2014, remains almost constant, while forests have a stable growth trend. In turn, industrial and local
areas remain stable, with an increasing trend in housing.

Maintaining the phenomena (Fig. 2) at a certain level should also be reflected in the air pollution (dust)
index (Fig. 3). It is currently a problem in the assessment of air quality in Poland because suspended dust
standards are exceeded, especially in winter in some areas of the country, affecting the total index. In 2018,
PM; dust emissions amounted to 242.8 thousand tons and remained at the same level as the previous year,
8.2% lower than the one checked in 2000. PMjo is dust no larger than 10 micrometres and is determined
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because of its significant negative impact on human health. PM, s dust is atmospheric aerosol with a diameter
not exceeding 2.5 micrometres and acc. According to the World Health Organization, it is the most harmful
dust to humans. The PM; 5 index is 136.7 thousand tons of emissions, which decreased by 0.8% compared to
the previous year and 8.8% compared to 2000. In 2018, there was 6.3 kg of PMo dust per capita, including
3.6 kg of PM, 5 dust — and this measurement is lower than in 2000.
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Fig. 3. Emission of PM; 5 air pollution in tons

Another factor influencing feelings and changes in the natural environment is noise. The sounds produced
and heard constitute a nuisance for society in everyday life (social activity), work, and the natural environment
for animals. The most frequently identified noises are traffic, i.e., car, railway, tram, and industrial noises. The
analysis of the data shows (Fig. 4) that there is a decreasing trend identifying the noise intensity above 55 dB
was perceived by 231.4 thousand citizens in agglomerations with more than 100,000 inhabitants. It took place
during a time of social activity. However, at night, noises louder than 50 dB were perceived by 143.7 thousand
people citizens living in cities. In 2012, this figure was 4% and 3.1% of all citizens exposed to noise.
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Fig. 4. People exposed to noise above 55 dB [thousands]

Agricultural farms are important in maintaining terrain diversity, affecting the natural environment and game.
Growing expectations regarding food safety, especially individual elements of the food chain, and the growing
public awareness of healthy nutrition and food have resulted in the emergence of ecological farms. The growing
demand for healthy food seemed to be a good educational symptom, but the supply does not always meet the
demand. In this case, this happened because, since 2014, there has been a downward trend in the area of organic
farms, which lasted for 4 years and resulted in a slowdown in the next growth trend (Fig. 5).
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Fig. 5. Area of certified organic farms in hectares

Perhaps it resulted from decreasing demand or increasing prices of agricultural real estate. The analysis of
recent years indicated that in 2019, there were 18.6 thousand Ecological farms (Figure 6). At that time, the
crops of these farms covered 507.6 ha of agricultural fields, constituting 3.5% of all agricultural lands in Po-
land. Compared to the previous year, their volume decreased by 3%, while the overall rate of agricultural land
used increased by 4.7%. The average size of such farms is 27.2 ha, the largest since 2000. Data from the
Agency for Restructuring and Modernization of Agriculture indicate that in 2019, organic farms received PLN
333.3 million in subsidies. It means that the amount of subsidies was 14.6% higher than a year earlier and
approximately 9.5 times higher than in 2005, when the Rural Development Program began to operate, which
resulted in the emergence of development opportunities and a stable but slow growth trend number of organic
agricultural entities.
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Fig. 6. Certified organic farms (General Inspectorate of Trade Quality of Agricultural and Food Products)

The factors that accelerated the pace of implementation of pro-environmental changes were inventions and
patents in this area (Fig. 7). As many as 43 applications in the field of innovation in the area of environmental
protection were submitted in 2017 (Organization for Economic Co-operation and Development Poles). In the
period from 2000, most inventions, as many as 73, were registered in 2015. In 2017, 7.6% of the total number
of inventions were reported, 2.4 percentage points less than the previous year and 2.7 percentage points more
than in the base year 2000. In 2019, the European Patent Office registered 39 Polish environmental protection
patents, the most successful since 2000. "Environmental" patents accounted for 10.7% of all Polish patents. It
increased 0.6 percentage points compared to the previous year and 1.1 percentage points more compared to
the base year 2000. The registered set of 158 inventions related to environmental protection registered in the
Patent Office of the Republic of Poland constitutes 4% of all reported inventions, which constitutes a decrease
compared to the previous year by 25.1% and a decrease compared to the base year 2000 by 31.3%. The largest
number of these inventions was recorded in 2012 and constituted 264 applications, i.e. 5.7% of all applications.
In 2019, the Patent Office of the Republic of Poland issued 161 environmental protection patents, constituting
5.3% of all patents filed in this area. It was the highest since 2000. Compared to the previous year, it was 11%
more and 69.5% more than in the base year 2000 (GUS 2019).
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Fig. 7. Number of applications in the area of environmental protection submitted to the European Patent Office

In the social economy, and in particular, the entities competing in it, build their competitiveness not only
through the appropriate quality of products/services, the use of modern technologies, and having qualified
employees but, among others, on the possession (acquisition) or skilful use of renewable and economically
cheap resources (with high quality) production factors (Dmuchowski 2019, Pacana & Siwiec 2021). It is im-
portant because natural resources are running out, and needs are growing (Fig. 8).

In the years 1990-2019, changes in the extraction of natural resources are visible. For example, in 2019, the
annual extraction of hard coal decreased from 151.3 million tons to 64.1 million tons (a reduction of 57.7%)
and brown coal by 21.9%, which resulted in an increase in natural gas extraction by 44%. Minimising coal
mining resulted in the search for new solutions and an increase in energy acquisition, which was already no-
ticeable in 2018, when there was an increase in the use of renewable energy sources (RES), i.e. wind energy
(12.2%), biogas (3.2%), hydropower (1.9%), or solar energy (0.9%) (Seroka 2022). Data analysis indicates
that the trend is growing, mainly thanks to financial support from aid funds (EU) as well as EU directives and
energy compensation (Adams et al. 2019, Cichosz & Wierzbicki 2016, Villar et al. 2023, PE 2018). It should
be noted, however, that the hierarchy of energy demand in 2018 was quite surprising, as the transport sector
took first place (32.4%), then households (27.7%), industry (23%), services (11.3%), agriculture (5.6%). Com-
paring these data to 2000, the largest decline was in industry — 8.7 percentage points — and the largest increase
was in transport — 15.4 percentage points. It means that the industry has made a significant technical and
technological transformation in obtaining the necessary raw material for production: energy.

Therefore, it becomes important to monitor the material consumption rate (DMC — Domestic Material Con-
sumption), which is an important element in assessing the condition of the natural surroundings. It is an indi-
cator that measures the volume of materials used in the country's economy, which means that it identifies the
annual volume of raw materials obtained in the country along with imported raw materials (Fig. 8). In 2019,
Poland consumed 702 million tons of raw materials, i.e. 4.4% less than in 2018, but 30.2% more than in the
base year of 2000. Such a high national consumption volume indicates that one Polish citizen consumes as
many as 18,5 tons of raw materials.
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Fig. 8. The volume of domestic consumption of materials (raw materials) in million tons



Changes in the Natural Surroundings are a Determinant of the Implementation... 363

The presented phenomena and their distributions indicate that the quality of the natural environment, par-
ticularly its potential, may largely depend on, among others, implemented state policy, investment opportuni-
ties and society itself. Growing ecological awareness, also related to waste segregation, recycling, etc., causes
enterprises to undertake several pro-ecological activities, also as part of responsible management. For example,
in 2019, 1.3 thousand public procurements in the broadly understood area of environmental protection which
represented an increase of 0.9% of all orders this year. Compared to 2018, the number of these orders increased
by 2%, and compared to 2016 by 120.2%. It means that awareness and actions taken bring the desired result.
Notably, the value of ecological orders (excluding VAT) is PLN 5.9 billion, which is 3% of all orders (Central
Statistical Office 2020). However, it should be remembered that public procurement applies only to some
market entities. Private enterprises also carry out implementation activities in the field of optimisation of pro-
duction processes, minimisation of defective and non-compliant products, use of recycled raw materials, ap-
plication of closed loop, etc. It means they operate under the adopted strategy based on customer requirements
and expectations while caring for the natural environment. Pro-environmental activities have become neces-
sary (Pacana & Ulewicz 2017, Olkiewicz et al. 2019) and, simultaneously, one of the main directions of stra-
tegic activities providing a competitive advantage for enterprises. Strong pressure from market stakeholders to
implement modern, pro-ecological solutions (Hu & Wang 2021, Kong et al. 2020, Chang et al. 2020) means
that the implementation of the concept of Environmental Corporate Social Responsibility — ECSR (Wyszo-
mirski & Olkiewicz 2020, Xu et al. 2019, Ponomarenko et al. 2016), Eco-Management and Audit Scheme
(EMAS) (Dzubakova 2019), or the implementation of the ISO 14001 standard will not only allow for obtaining
positive ecological effects, but will also enable the digitisation of strategic processes (Rela et al. 2020, Wei et
al. 2019, Pacana & Ulewicz 2020). Regardless of organisations' actions, they strive to improve the natural
environment.

An effective environmental management system allows the organisation to achieve measurable results of
implemented changes in line with the high expectations of market stakeholders in the areas of environmental
protection following applicable law and EU conditions (Nemati et al. 2019, Maletic et al. 2015). They allow
us to improve the economic situation of factors in the natural environment that enable the proper functioning
of society and entrepreneurship. This means that the benefits resulting from the implementation of the ISO 14001
standard allow the company to compete on international markets, apply for external aid funds (of a given sector)
and build an appropriate image through social media and public relations tools (Wu et al. 2020, Pacana et al.
2017). The awareness and involvement of employees in maintaining the environmental system and monitoring
the correct operation of the organisation, which is focused, among other things, on improving processes in the
area of environmental protection, shows the values that guide the organisation and build opportunities for many
generations (He & Shen 2019). Building an appropriate image is always reflected in the number of clients,
contractors and development potential of the organisation. Figure 9 shows the growth of entities undergoing
certification following the ISO 14001 standard in Poland.
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Fig. 9. Shows that despite the amendment of the standard, the changing natural environment, the growing requirements
and expectations of stakeholders (Brodnicka & Jakubiec 2016), and economic changes in the country and around the
world, the growing trend continued until 2020 (Treacy et al. 2019, when the COVID-19 pandemic appeared
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4. Conclusions

Due to changes in the natural environment, there is a need to take pro-environmental actions based on
standardisation, guaranteeing a sense of security and supervision over the implemented changes. Implementing
an environmental system according to the ISO 14001 standard will increase employees' and contractors' or-
ganisational potential and awareness. It will also positively impact shaping relationships with other market
stakeholders. The data presented, e.g., identifying the low use of renewable energy sources, indicate that there
is a problem with social acceptance and investment opportunities in Poland. Nevertheless, despite the growing
awareness of environmental degradation and the willingness to take care and introduce changes to minimise
the effects, the domestic consumption rate of raw materials is growing. It means that despite the growing
awareness, implemented pro-environmental activities, and focus on ecological food and energy production,
the pace of change achieved is too slow and not entirely effective. Such conclusions only partially confirm the
research hypothesis because the effects take too long to achieve.
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