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Abstract: Climate change is taking place on a global scale and it is substantially affected by human
activity, including increasing greenhouse gas emissions. One of the thematic objectives of EU’s new
financial objective is a more environmentally friendly low-emission Europe that promotes clean and
fair energy transformation, green investments, and a circular economy, among others. The Polish
economy is mainly based on energy production from conventional sources (fossil fuels). Considering
that the demand for electricity in Poland is predicted to increase by as much as 50% until 2040, it
is necessary to take action aimed at increasing the share of renewable energy sources. The subject
of analysis is the Opolskie Voivodeship (a NUTS 2 type region), the capital of which features the
biggest Polish coal power plant. In 2014–2019, it was expanded by two units with 1800 MW in
total capacity, thereby indicating that investments in energy obtained from conventional sources are
still implemented and to a large extent at that (the expansion has been the biggest infrastructural
investment in Poland since 1989). The Opolskie region is characterised by substantial excess in
acceptable environmental burden (dust pollution, among others). The aim of the paper is to evaluate
the key environmental conditions for the Opolskie region’s development in terms of the assumptions
of the domestic and EU energy policies. The Opolskie region’s developmental challenges in the
environmental area were determined on the basis of selected indicator estimations up to 2030. The
research hypothesis assumes that the environmental conditions for the Opolskie region’s development
are unfavourable. The methodological part features an analysis of the cause and effect dependencies
in the “environment” area, which enabled an assessment of the Opolskie Voivodeship’s current
situation as well as an analysis of the dependencies relevant to the region’s development. This was
followed by an estimation of selected indicators in the “environment” area until 2030, which allowed
for an assessment of their probable levels and thereby a specification of the region’s development
conditions. The estimation was conducted using the data available in public statistics, i.e., Statistics
Poland’s data. The indicators estimated for 2030 were presented using three forecasting methods:
(a) the monotonic trend, (b) the yearly average change rate, and (c) the logarithmic trend.

Keywords: region development; environmental conditions; air pollution; renewable energy;
energy policy

1. Introduction

It is true that global climate changes are substantially affected by human activity,
mainly by increasing the emission of greenhouse gases into the atmosphere [1,2]. The atmo-
sphere warming process is accelerating could lead to a deterioration in living conditions as
well as global economic and social losses in the future [3].

Due to the fact that the world is undergoing increasing urbanisation and that the
population is ageing, it is predicted that nearly 70% of people will be living in cities in
2050 [4]. The excessive dependency of the contemporary economy on non-renewable
energy sources, i.e., the so-called carbon economy, works mainly for the needs of 56%
of the global population concentrated in urban areas [5,6]. The current primary energy
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consumption in urban areas constitutes two thirds of the entire consumption according
to the International Energy Agency, which corresponds to 71% of direct energy-related
GHGs [7,8]. It is known however that the introduction of an alternative urban model, the
objective of which would be to reduce resource consumption, could contribute to a 50%
improvement in global efficiency [9].

The negative impact of the ecological footprint and a consumer lifestyle that translates
into the quantity of wastes and pollutants constitute compelling reasons for taking radical
steps for sustainable development. Sustainable development can be viewed as the satisfac-
tion of current needs without endangering the ability of future generations to satisfy their
needs [10].

The purpose of the paper is to evaluate the key environmental conditions for the
region’s development in terms of the assumptions of the domestic and EU energy policies.
The detailed analysis concerns the Opolskie Voivodeship (Poland, NUTS 2 type region).
The region’s developmental challenges in the environmental area were determined on the
basis of selected indicator estimations up to 2030. The research hypothesis assumes that
the environmental conditions for the Opolskie region’s development are unfavourable
considering the current challenges related to sustainable development, especially those
related to a zero-emissions goal within the next few decades.

The power industry is one of the industries specific to the Opole region, as the biggest
Polish power plant is located in this region. It is a coal power plant, the production of
which is based mainly on traditional energy sources. This hypothesis is controversial for
many stakeholders of the Opole region’s development. Despite the general awareness
about coal shortages and the need to take action towards energy transition in EU states, the
power plant based in the Opolskie Voivodeship was expanded with a high expenditure
of financial resources. The impact of the investment’s shutdown planned in a longer
term on the region’s development is however not up for discussion. Many strategic
documents emphasise the environmental conditions for regional development; however,
no real action is taken towards a zero-emission economy, which is substantially affected by
the national policy.

The conducted research demonstrates the importance of environmental and energy
factors that affect regional sustainable development. An analysis of the region’s strategic
documents and expenditure of funds from the Opolskie Voivodeship Regional Operational
Programme 2007–2013 and 2014–2020 demonstrates a substantial change in the approach
towards designating developmental objectives to implement the concept of sustainable
development in the Opolskie Voivodeship. Economy, transport, and natural environment
are the fields in which a substantial increase in expenditure on activities with environmental
objectives was noted. Unfortunately, many of the environmental and energy factors up
to 2030 analysed in the paper have a tendency to face further negative effects. This may
point to the fact that action is indeed taken, but it is apparently insufficient to achieve the
objectives of sustainable development.

1.1. Literature Review

Regional development can be viewed as a systematic improvement in the competitive-
ness of entities and living standards of residents, and as an increase in regional economic
potential that results in the given country’s social and economic growth [11,12].

The origins of the sustainable development concept can be traced back to 1713, when
it referred to the sustainable development of forestry [13]. The sustainable development
concept bloomed in the 1980s. Its authors are believed to be Pearce D.W., Barbier E.W., and
Markandya A. [14]. However, the concept itself is slightly blurred and can be interpreted
in many ways [15].

Sustainable development as a concept of development policy defines the process
of changing the states of dynamic balance between regional social, economic, as well as
environmental and spatial development [12]. The economy, energy, and the environment
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(3E) are inextricably linked [16]. Therefore, the relationship between economic development
and climate change needs to be analysed [17].

The conducted research demonstrates that a sufficient level of sustainable development
in the given country is affected by factors such as: greater emphasis on knowledge and
economy [18], climate protection [19], or the use of smart systems in technology [20].

The United Nations specified 17 Sustainable Development Goals that are to be achieved
by 2030 [21,22]. It is one of many sustainable development measures for both urban
and rural areas. The signing of the Charter of European Cities toward Sustainability
(Aalborg Charter) was important for urban sustainable development as it constituted an
obligation to implement 21 initiatives [23]. Agenda 21 [24] introduced indicators which
assessed sustainability around the world. In terms of urban areas, these measures are
focused on urban strategies and policies of particular states and local governments [25].
However, there is no clear approach to measuring sustainable development in the urban
environment [25,26].

“A policy framework for climate and energy in the period from 2020 to 2030” [27]
was introduced in October 2014 to specify, among others, a reduction in CO2 emission
by 40% compared to 1990, a 27% RES share in the total energy consumption, and a 32.5%
energy efficiency increase [28]. It is also worth mentioning that the Paris Agreement goal
of limiting global warming to 1.5 degrees Celsius [29]. This agreement also gave rise to
viewing climatic hazards as a global issue, which was displayed during subsequent climate
summits, including the last one in Glasgow in 2021. However, during the last summit—
despite retaining the objective to limit the increase in temperature to 1.5 ◦C—it was not
possible to make a clear decision to cease using coal but instead to gradually limit its use.

Unfortunately, the action taken does not effectively affect climate change because the
global temperatures are increasing and extreme weather phenomena are becoming more
common [30]. It is also becoming more common to state that the new scenarios of slow
global temperature increases up to 2100 are out of date because the changes are taking place
much more quickly than originally predicted [31]. This will have dramatic consequences
for human [32] health and life, biodiversity, and the economy.

The percentage of global investments in renewable energy is decreasing and it might
have increased in the last 2 years (during the COVID-19 pandemic), which presents a great
concern for achieving the global SDGs [33].

The objectives mentioned above are some of the most ambitious agendas aimed at
common objectives on an international stage. They are however subject to wide criticism,
while the global COVID-19 pandemic and the geopolitical situation in Europe has ex-
tremely limited the feasibility and implementation of all objectives for the good of future
generations [34,35].

The new EU financial perspective 2021–2027 is focusing on five main subject goals, the
second of which is the CP2, a more environmentally friendly low-emission goal across Eu-
rope thanks to the promotion of a clean and fair energy industry transformation, green and
blue investments, circular economy, climate change adaptation, as well as risk prevention
and management.

Agriculture is also subject to a series of EU and member state policies aimed, among
others, at adapting to the ongoing climate changes [36], reducing greenhouse gas emission,
improving environmental protection, and supporting biodiversity [37]. The EU’s “Farm to
Fork” and “Biodiversity” strategies specify a series of actions aimed at achieving environ-
mental and health objectives, especially including objectives which lead to an increase in
the scale of alternative agriculture in the EU.

Climate changes substantially affect agriculture as one of the more vulnerable sec-
tors. Many authors highlight the need to identify which sub-national areas are the most
vulnerable to climate change and require intervention and support [38,39].

The industrial sector operating in the global economy is extremely important for
sustainable development [40]. It can be the driving force for various low-emission initia-
tives [41]. The most important aspect is to solve the issue of sustainable industrialisation [42]
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by reducing greenhouse gas emissions and becoming independent from fossil fuels. It is
possible to use various tools for this purpose, e.g., green certificates [43], coal tax [44], or
imposed standards.

The sustainable development concept implemented at the regional level should in
parallel improve the exploitation of emerging opportunities and facilitate problem solving.
In practical terms, this means ensuring a balance between economic growth and social needs
in the broad sense, as well as preserving and improving the natural environment (including
the landscape [45]), supported by good regional planning governance, i.e., [46,47]. A large
number of authors emphasise the crucial importance of persistent but also innovation-prone
governance systems for implementing a comprehensive approach towards the sustainable
development of regions and their local structures [48–52]. In addition to shared typical
development problems (i.e., poor infrastructure, weak human and social capital, low
entrepreneurship, economic peripherality, weakness of the public sector and region’s
institutionalisation), some specific features for the regions can be found, which determine
the type and direction of the development policy response required. Sustainable regional
development involves the integration of sustainable development principles into regional
development practices, encompassing all instruments and potential interventions that
promote sustainable development within regional socio-economic activities and initiatives,
i.e., [53–56].

Various initiatives that radically reduce the pressure on the regional environment are
also part of the concept of sustainable regional development, such as the notion of energy
autarky [57,58]. Such solutions could be an interesting challenge for regions dominated
by traditional energy production, as sustainable regional development based on the trans-
formation of the energy subsystem is sought [59]. It is conceptualized as a situation in
which the energy services used for sustaining local consumption, local production, and the
export of goods and services are derived predominantly from locally renewable energy
resources [60].

1.2. Poland

The Polish economy relies on energy production from conventional sources based
on fossil fuels, which translates into high costs of production in terms of funds and the
environment. However, there are studies that demonstrate the relation between the real
GDP, renewable and non-renewable energy consumption, real gross fixed capital formation,
and the labour force [61]. They are becoming a compelling point in favour of introducing
a greater range of renewable energy to energy production. In Poland, the share of high-
emission energy sources fluctuated in the last decade by around 80% [28], which is an
important circumstance for implementing measures aimed at increasing the RES share.

We are currently witnessing a transformation in the Polish energy industry, resulting
from market needs and directions specified by the EU policy on climate and energy. A
good example is the “Mój Prąd” [My Power] programme which substantially increases the
number of prosumers and micro-systems in Poland [62].

The demand for electricity in Poland is predicted to increase until 2040 by as much as
50% to 240 TWh [63]. In a relatively short time frame, i.e., until 2032, approximately 12 GW
of Polish production capacity will be decommissioned and replaced with energy derived
from other sources, including wind sources, among others [64]. The issue of emission
reduction is one of the key problems of the Polish energy sector [65].

Despite increasing its performance, Polish agriculture is currently facing a certain
“ceiling” in terms of the applied technologies, which limits further greenhouse gas emission
reduction. The use of a system of incentives that can motivate various entities in the
agricultural sector to invest in new technologies and implement more effective produc-
tion practices favourable to the environment and greenhouse gas emission reduction is
considered as one of the currently required measures [3].

On 14 February 2017, the Polish government adopted the new mid-term country
development strategy: “Strategy for Sustainable Development” [66], and in September
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2019 adopted the “National Strategy for Regional Development 2030” [67], which are the
most important strategic documents for the country’s development and feature references
to the need of implementing environmental and climate-related measures.

In January 2021, the Polish Government adopted the “Energy Policy of Poland until
2040”, which attempts to find a compromise between the Green Deal’s requirements and the
expectations of the stakeholders related to conventional energy production. This document
features estimations according to which the scale of energy investment expenditure can
reach PLN 1600 billion in 2021–2040, while PLN 260 billion will be allocated until 2030
for domestic energy and climate transformation from EU and domestic funds. According
to the government’s declarations, the share of coal in the energy mix will be reduced to
11% in 2040 despite the fact that the document itself specifies that the share of coal in
electricity production will amount to 56%, while the RES share will be 23% in 2030 [68,69].
The energy policy in Poland is definitely leaning towards conventional energy sources by
mainly strengthening the role of coal-based energy production [69].

The EU and national strategic documents emphasise the fact that the optimal use of
the natural environment, among others, will be a challenge for all Polish regions starting
from 2021. In this regard, an important aspect is the role of regional and local authorities,
as they take care of improving energy security and preserving environmental values in
their areas. The role of the local community also indicates that environmental awareness
is increasing.

1.3. Opolskie Voivodeship

The Opolskie Voivodeship, which is the subject of the following analysis, is the smallest
voivodeship in Poland (among 16 voivodeships) with a centrally located capital. In terms
of national and European space, its location is appealing. The A4 motorway runs through
it. A network of national roads provides good access to all district urban centres in the
voivodeship. The road network is complemented with a dense railway network [70].

The region is rich thanks to the highest-value agricultural production space which
favours high agricultural productivity. The voivodeship is also rich in mineral resources,
e.g., limestone deposits [71].

The Opolskie Voivodeship is characterised by extremely unfavourable demographic
phenomena, mainly due to the long-term constant external migration and adverse fertility
rate. The population decline concerns all Polish regions but it is more clear, noticeable,
and progressive in the Opolskie Voivodeship. Over the next several dozen years, the
Opolskie Voivodeship will become the oldest region in Poland demographically [72]. The
unfavourable demographic changes also affect the availability of labour resources. The
share of people in the mobile and non-mobile age in the total working-age population in
the Opolskie Voivodeship will amount to 26% and 35% in 2040 and 25.5% and 30% in 2050,
respectively. This is an effect of the ageing society but also of the increasing number of
older workers.

The negative demographic trends can be counteracted, among others, by opening the
labour market for migrants (mainly from Ukraine) [73–75], supporting entrepreneurship
and innovation [76–80], or attracting and maintaining students in the region [81,82].

It must be noted that the Opolskie Voivodeship experienced a student number decline
in Opole’s (voivodeship capital’s) ranking of academic centres and suffered adverse medical
care trends following the insufficient numbers of doctors and discrepancies between the
medical personnel profile and the ageing processes [83].

The Opolskie Voivodeship’s environmental resources that stimulate economic and
social development include, among others, energy potential, water resources, atmospheric
air, climatic conditions, and biological diversity.

The environmental protection requirements constitute one of the development con-
ditions, wherein global climate changes and the increasing pressure deriving from eco-
nomic and social development emphasise the importance of regional policy in managing
environmental resources. The Opolskie Voivodeship reports excessive values in the ac-
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ceptable environmental load; therefore, a reduction in dust pollutants constitutes a key
development condition.

One of the coal power plants constituting an important element of the country’s power
grid is located in Opole. In 2014–2019, the power plant was expanded by units 5 and 6 with
1800 MW in total capacity. This has been the biggest infrastructural investment in Poland
since 1989. The modernisation contributed to the satisfaction of 8% of Poland’s demand
for energy and its cost amounted to approx. PLN 12 billion. Both units are powered by
black coal and their annual coal consumption will amount to approx. 4 million tons of coal
derived from the Upper Silesia region [84,85].

The Opolskie region has high energy potential for developing RES, especially wind
power plants or photovoltaic systems. However, renewable energy sources satisfy only a
small part of the voivodeship’s energy needs. A gradual increase in the share of RES energy
in the energy economy through the development of electricity and heat generation using
renewable sources, including RES, both in the industry and in the household sector, will be
a key condition.

The impact of the environment on territorial development is obvious and proven [86].
Regions that are small and weak in terms of the available resources and potential should
seek various opportunities to improve their economic and social situation [87,88]. Taking
note of environmental factors can improve the region’s appeal in terms of investments or
inhabitancy and can substantially contribute to an improvement in the region’s economic
and social situation. This is exactly the case for the Opolskie region.

2. Materials and Methods

The purpose of the paper is to evaluate the key environmental conditions for the
region’s development in terms of the assumptions of the domestic and EU energy policies.
The detailed analysis concerns the Opolskie Voivodeship (Poland, NUTS 2 type region).
The region’s developmental challenges in the environmental area were determined on
the basis of selected indicator estimations by 2030. The research hypothesis assumes that
the environmental conditions for the Opolskie region’s development are unfavourable
considering the current challenges related to sustainable development, especially those
related to striving for zero emissions within the next few decades.

The first stage of the study was to analyse compact publications as well as EU, national,
and regional strategic documents. The literature analysis served as the basis for distinguish-
ing the factors that affect the “environment” area in the Opolskie region’s development.

The methodological part features an analysis of the cause and effect dependencies
in the “environment” areas, which allowed an assessment of the Opolskie Voivodeship’s
current situation to be conducted, as well as an analysis of the dependencies relevant for
the region’s development. Then, the values of selected indicators in the “environment”
area until 2030 were estimated, which allowed an assessment of their probable levels to be
formulated, thereby specifying the region’s development conditions.

The estimation was conducted using the data available in public statistics, i.e., Statistics
Poland’s data.

The indicators were selected in the context of the possibility of using them to describe
two important issues from the point of view of the research goals adopted in the paper, i.e.,
sustainable development and the conditions of energy transformation. Each time, the rela-
tionship of the indicator with these areas was analyzed by assessing the direction of impact
(positive/neutral/negative) and its weight (decisive/medium/low). In addition, correla-
tion relationships between the indicators acted as the basis for a reduction in variables. As a
result, eighteen of the nearly eighty potential indicators were selected. The indicators were
then ordered to define their place in the transformation–development matrix, obtaining
their bundles. The indicators from the bundle were therefore characterized by a similar
qualitative characteristic to the discussed dimensions of the matrix, although their impact
strength differed. The latter was presented by changing the font, i.e., the weight of the
relationship described as decisive was marked with bold, while the low weight was marked
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with italics. An unchanged font signified a medium weight. Each factors was assessed
as a stimulant (S) or a de-stimulant (D) for development, with consideration of whether
the given indicator was representative of the Opolskie Voivodeship’s energy transition
conditions and regional sustainable development.

An estimation of the indicator values for 2030 is presented using three forecasting
methods: (a) the monotonic trend, (b) the yearly average change rate, and (c) the logarithmic
trend. The forecasting methods complement each other as each one is based on slightly
different mathematic assumptions related to the prediction of specific future processes or
events (short vs. long periods, linear functions vs. other approaches).

The monotonic trend has the following form:

y = ax + b, (1)

y = ax + b (where a is the slope (S) and b is the interceptor (I)). The calculations were
conducted using the Kendall operation’s Theil–Sen (TS) operation in the IDRISI Taiga
program. x is the next period for which the function was designated [89].

The average annual rate of change (AARC) has the following form:

y = a + (a * b/100), (2)

where a is data from the preceding period and b is calculated acc. to the formula for the
medium-period change rate (MPCR), i.e.,

b = ((d/cˆ(1/e) − 1) * 100, (3)

where c is data from the first year of analysis, d is data from the last year of analysis, and e
is the number of periods between the first and last year of analysis minus 1.

The logarithmic trend has the following form:

y = a * ln(x) + b, (4)

and the exponential trend is:
y = a * eˆb * (x) (5)

where a and b are the trend coefficients estimated in the Excel program, and x is the next
period for which the function was designated.

The advantage of the monolithic trend analysis is the relatively short time period of
available numerical data and the avoidance of a need to provide econometric modelling of
the relations between the variables that clarify the analysed indicator with the simultaneous
maintenance of good parameters of the forecasts made. The yearly average rate can be
used for short periods to which the trend analysis cannot be applied. On the other hand,
the logarithmic trend analysis allows forecasting based on linear functions to be deviated
from (if it is required, i.e., it is more appropriate for the data).

The application of these three separate but complementary approaches in the indicator
value estimation process allowed:

• forecast accuracy and high precision to be maximised thanks to mutual verification;
• issues in relation to insufficient data required for making forecasts to be overcome;
• time restrictions for which numerical data are available to be overcome.

The identification and selection of the most probable change trends were carried out
using the expert method.

The research procedure can be explained by the following graph (Figure 1).
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3. Results
3.1. Analysis of the Cause and Effect Dependencies

The cause and effect dependencies analysis was a multi-faceted study. The first
stage featured an analysis of the conclusions derived from the report titled “Opolskie
Voivodeship—condition and developmental trends. Report for 2008–2016” 40 [83], while
the second stage featured an expert’s identification of the phenomena affecting its de-
velopment, not included in the report. As result of the steps taken, following factors
in relation to the “environment” area were shown to be key for the development of the
Opolskie Voivodeship.

1. An increase in the quantity of municipal waste collected, including sorted waste collected.
2. No air quality improvement in relation to the PM10 and PM2.5 dust content as well

as benzo(a)pyrene content in PM10 dust, despite a drop in gas and dust pollutant
emissions, particularly in relation to troublesome plants.

3. A low share of people using green energy carriers despite an increasing share of RES
in electricity consumption.

4. A spatially differentiated increase in people using the sewage system (an increase was
recorded only in four powiats).

5. An increase in people using a water supply system.
6. A low share of people using a gas supply system, despite a small increase, a low share

of people connected to gas supply networks, and limited access to gas fuel in case of
larger numbers of people living in the country.

7. No radical improvement in the surface water purity. An increase in water consump-
tion for national economy purposes, especially for agriculture.

8. A decreased surface area of devastated and degraded land, as well as a decreased scale
of agricultural and forest land excluded for non-agricultural and non-forest purposes.

9. A slight increase in legally protected areas of special natural value.
10. An increase in surface area subject to local spatial development plans.
11. A decreased share of the urban population. A decreasing number of inhabitants in

the region’s medium and large cities and a decreasing share in the regional network
of urban centres.

12. An increased density of public roads with improved and hardened pavements.
13. A decreased density of utilised railway lines.
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An analysis of the relationships between particular phenomena is presented in Table 1.
In Table 2 digits 1 to 13 were used to designate phenomena according to the aforemen-
tioned numbering, and the numerical scale was used to designate the relationship strength
between particular variables: 0 is no relationship; 1 is the presence of a relationship; and
2 is a strong relationship. The total score in column Y is the impact and strength of rela-
tionships between particular phenomena. On the other hand, the total score in column X is
the strength of the conditioning of particular phenomena 1–13 and the number of factors
affecting them.

Table 1. Logical connection of indicators to energy transformation and sustainable regional develop-
ment in the Opolskie Voivodeship.

Sustainable
Development:

Indicators:
(S—stimulant, D—de-stimulant)

Positive

Share of sorted municipal
waste collected in relation to
all municipal waste collected

(%) (S)

RES usage degree in electricity
consumption (%) (S)

Population using the water
supply system (%) (S)

Population using the gas
supply system (%) (S)

Population using the sewage
system (%) (S)

Share of people inhabiting cities
with a population of up to

20.000 (%) (S)

Share of surface areas subject to
local spatial development plans in

the total surface area (%) (S)

Utilised railway line density
(total) (km per 100 km2 of

surface area) (S)

Share of legally protected areas
of special natural value in the

total surface area (%) (S)

Share of buses running on
alternative fuel in the total

number of buses used in the
urban transport services (%) (S)

Density of public roads with
improved pavements (km per

100 km2 of surface area) (S)

Neutral
Share of people inhabiting cities with
a population from 20.000 to 100.000

(%) (D)

Share of people inhabiting cities
with a population above 100.000

(%) (D)

Electricity production in
relation to electricity
consumption (%) (S)

Negative

Dust pollutant emissions from
particularly troublesome plants

(including the CO2 emission) per
km2 of surface area (in tons per year

per km2 of surface area) (D)

Water consumption for national
economy and population

purposes per inhabitant (cubic
hectometres per inhabitant) (D)

Gas pollutant emission from
particularly troublesome plants

(including the CO2 emission) per
km2 of surface area (in tons per year

per km2 of surface area) (D)

Daily average PM10 pollution (in
micrometres (one millionth of a

metre) per cubic metre (µg/m3)) (D)

Energy
transformation -> Negative Neutral Positive

Source: own elaboration.
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Table 2. Analysis of the relations between the “environment” phenomena.

Phenomena 1 2 3 4 5 6 7 8 9 10 11 12 13 Y

1 X 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 X 1 0 0 1 0 0 0 0 1 0 0 3
3 0 1 X 0 0 0 0 0 0 1 0 0 0 2
4 0 0 0 X 0 0 2 0 0 1 0 0 0 3
5 0 0 0 1 X 0 1 0 0 1 0 0 0 3
6 0 2 0 0 0 X 0 0 0 1 0 0 0 3
7 0 0 0 1 1 0 X 0 0 0 0 0 0 2
8 0 0 0 0 0 0 0 X 0 1 0 0 0 1
9 0 0 0 0 0 0 0 0 X 1 0 0 0 1
10 0 0 0 0 0 0 0 0 0 X 0 0 0 0
11 0 0 0 0 0 0 0 0 0 1 X 0 0 1
12 0 0 0 0 0 0 0 0 0 1 0 X 0 1
13 0 0 0 0 0 0 0 0 0 0 0 0 X 0
X 0 3 1 2 1 1 3 0 0 8 1 0 0 X

Source: Own elaboration.

The analysis of relations demonstrates that the Opolskie Voivodeship’s key issues
in the “environment” area are the environmental strains on pollutant emission and air
quality, waste production and management, sewage production, water intake, purity, and
retention. Their most important causes and effects are illustrated using the “issue tree”
graph (Figure 2).
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3.2. Forecasted Trends of Changes in the “Environment” Area Indicators

The identification of key issues and the related development conditions formed the
basis of forecasting important indicators for the Opolskie Voivodeship’s development
before 2030. As mentioned, an estimation of the indicator values for this time frame was
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conducted using three complementary forecasting methods—the monotonic trend, the
yearly average change rate, and the logarithmic trend (Tables 3 and 4).

Table 3. Estimation coefficients and parameters.

Indicator Name/Features Slope (S) Interceptor (I)

The Average
Annual Rate of

Change
(AARC)

The
Medium-Period

Change Rate
(MPCR)

Trend R2

Share of sorted municipal waste
collected in relation to all municipal
waste collected (%)

1.4020814 −2.5274053 28.14542777 34.87869942 y = 13.17 ln(x)
+ 7.4866 0.9167

Dust pollutant emission from
particularly troublesome plants
(including the CO2 emission) per km2

of surface area (in tons per year per
km2 of surface area)

382.9500122 358.8999023 13.58947703 13183.1947 y = 1240.6e0.109x 0.9694

Gas pollutant emission from
particularly troublesome plants
(including the CO2 emission) per km2

of surface area (in tons per year per
km2 of surface area)

−5.2692308 1475.230713 0.015413081 1368.210851 y = −12.71 ln(x)
+ 1447.6 0.0121

Daily average PM10 pollution (in
micrometres (one millionth of a metre)
per cubic metre (µg/m3))

−0.2565856 38.0503006 0.188079281 32.66226404 y = 0.1218 ln(x)
+ 36.785 0.0004

Electricity production in relation to
electricity consumption (%) −5.2899995 235.875 −2.094713486 157.9212271 y = −24.31 ln(x)

+ 238.9 0.6464

RES usage degree in electricity
consumption (%) 0.5045455 0.8840909 5.18046469 8.177812993 y = 2.2674 ln(x)

+ 0.2651 0.7112

Population using the water supply
system (%) 1.3166662 48.1666718 2.664781833 74.32930205 y = 0.178 ln(x)

+ 96.594 0.9777

Population using the sewage
system (%) 1.7538458 42.7461548 3.256995326 71.97012574 y = 6.7246 ln(x)

+ 63.932 0.9515

Population using the gas supply
system (%) 0.0600006 41.0599937 0.190207419 41.97969691 y = 0.3569 ln(x)

+ 40.889 0.6662

Water consumption for national
economy and population purposes per
inhabitant (cubic hectometres per
inhabitant)

0.5922572 103.5815659 1.457253953 134.8741587 y = 5.8967 ln(x)
+ 100.9 0.2295

Share of legally protected areas of
special natural value in the total
surface area (%)

0.0099335 27.0549412 0.060551328 27.5897001 y = 0.1289 ln(x)
+ 26.957 0.4193

Share of surface areas subject to local
spatial development plans in the total
surface area (%)

0.8997481 33.7237778 2.398525273 41.51897709 y = 3.10 1ln(x)
+ 33.76 0.8860

Share of people inhabiting cities with a
population of up to 20.000 (%) −0.0058632 21.1190987 0.660817921 21.07141607 y = 0.8026 ln(x)

+ 19.213 0.6598

Share of people inhabiting cities with a
population from 20.000 to 100.000 (%) 0.035415 18.8741684 0.798679448 18.75696099 y = −0.958 ln(x)

+ 21.257 0.7575

Share of people inhabiting cities with a
population above 100.000 (%) −0.0241598 12.2936954 0.420929381 12.99701121 y = −0.036 ln(x)

+ 12.234 0.0131

Utilised railway line density (total)
(km per 100 km2 of surface area) −0.0683333 9.333333 −0.835690172 8.131473406 y = −0.366 ln(x)

+ 9.5072 0.4235

Density of public roads with improved
pavements (km per 100 km2 of
surface area)

0.4142859 77.8285751 0.670702222 85.46942619 y = 2.5603 ln(x)
+ 76.521 0.8791

Share of buses running on alternative
fuel in the total number of buses used
in the urban transport services (%)

10.1510563 −7.1138515 177.2087729 64.6986364 y = 16.46 ln(x)
− 0.0889 0.6031

Source: own elaboration.
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Table 4. A summary of the estimated indicator value changes.

Indicator Name/Features
Last

Indicator
Value Year

Value in the
Previous Year for

the Opolskie
Voivodeship

Average Value
for Voivodeships

(Excluding
Opolskie)

National
Average

Value in the
Previous Year for the

Opolskie
Voivodeship in
Relation to the

Average Value in the
Previous Year

Forecasting
Method 2018 2030

Most
Probable
Change
Trend

Share of sorted municipal waste
collected in relation to all municipal

waste collected (%)
2016 27.2181 24.0001 24.2012 above

MT ** 19.9059 36.7309
AARC ** 44.6955 876.3968

LT ** 33.1142 46.2649 X

Dust pollutant emission from
particularly troublesome plants

(including the CO2 emission) per
km2 of surface area (in tons per year

per km2 of surface area)

MT 8400.8502 12,996.2503

2017 11,606.0000 5492.3333 5874.4375 above AARC 13,183.1947 60,824.4047

ET 12,238.6030 45,267.7625 X

Gas pollutant emission from
particularly troublesome plants

(including the CO2 emission) per
km2 of surface area (in tons per year

per km2 of surface area)

MT 1364.5769 1301.3461

2017 1368.0000 754.2000 792.5625 above AARC 1368.2109 1370.7436

LT 1408.9041 1403.1594 X

Daily average PM10 pollution (in
micrometres (one millionth of a
metre) per cubic metre (µg/m3))

MT 34.4581 31.3791 X

2016 32.6009 29.0567 29.2782 above AARC 32.7237 33.4699
LT 37.1064 37.1818

Electricity production in relation to
electricity consumption (%)

MT 151.2350 87.7550
2016 161.3000 96.1733 100.2438 above AARC 154.6132 119.9279 X

LT 171.4984 157.8941

RES usage degree in electricity
consumption (%)

MT 7.9477 14.0023 X
2016 7.1000 28.6000 27.2563 below AARC 9.4192 51.3525

LT 6.2489 7.6525

Population using the water supply
system (%)

MT 94.9500 95.5500
2016 96.8000 91.9467 92.2500 above AARC 97.1920 99.5775

LT 95.6129 96.0263 X
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Table 4. Cont.

Indicator Name/Features
Last

Indicator
Value Year

Value in the
Previous Year for

the Opolskie
Voivodeship

Average Value
for Voivodeships

(Excluding
Opolskie)

National
Average

Value in the
Previous Year for the

Opolskie
Voivodeship in
Relation to the

Average Value in the
Previous Year

Forecasting
Method 2018 2030

Most
Probable
Change
Trend

Population using the sewage
system (%)

MT 70.5500 86.3500
2016 72.4000 69.7600 69.9250 above AARC 76.3100 104.6259

LT 67.3025 71.5697 X

Population using the gas supply
system (%)

MT 42.0800 42.8000 X
2016 41.9000 49.9867 49.4813 below AARC 42.0595 43.0297

LT 41.9002 42.0908

Water consumption for national
economy and population purposes
per inhabitant (cubic hectometres

per inhabitant)

MT 113.0577 120.1648

2017 132.9369 263.0066 254.8772 below AARC 134.8742 160.4449 X

LT 116.3491 119.6490

Share of legally protected areas of
special natural value in the total

surface area (%)

MT 27.2834 27.4026
2017 27.6064 34.0336 33.6319 below AARC 27.5897 27.3899 X

LT 27.3431 27.4037

Share of surface areas subject to local
spatial development plans in the

total surface area (%)

MT 42.7213 53.5182
2016 40.5465 30.8050 31.4138 above AARC 42.5148 56.5021

LT 40.9003 43.3453 X

Share of people inhabiting cities with
a population of up to 20.000 (%)

MT 21.0253 20.9549 X
2017 20.9331 14.2476 14.6655 above AARC 21.0714 22.8044

LT 21.4383 21.8874

Share of people inhabiting cities with
a population from 20.000 to

100.000 (%)

MT 19.4408 19.8658
2017 18.9080 18.6646 18.6798 above AARC 18.7570 17.0362

LT 18.6009 18.0647 X

Share of people inhabiting cities with
a population above 100.000 (%)

MT 11.9071 11.6172
2017 12.9425 26.0318 25.2137 below AARC 12.9970 13.6689

LT 12.1342 12.1140 X
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Table 4. Cont.

Indicator Name/Features
Last

Indicator
Value Year

Value in the
Previous Year for

the Opolskie
Voivodeship

Average Value
for Voivodeships

(Excluding
Opolskie)

National
Average

Value in the
Previous Year for the

Opolskie
Voivodeship in
Relation to the

Average Value in the
Previous Year

Forecasting
Method 2018 2030

Most
Probable
Change
Trend

Utilised railway line density (total)
(km per 100 km2 of surface area)

MT 8.1717 7.3517 X
2017 8.2000 6.4800 6.5875 above AARC 8.1315 7.3525

LT 8.4702 8.2748

Density of public roads with
improved pavements (km per

100 km2 of surface area)

MT 84.8714 89.8429
2017 84.9000 91.9600 91.5188 below AARC 85.4694 92.6079 X

LT 83.7749 85.1423

Share of buses running on
alternative fuel in the total number

of buses used in the urban transport
services (%)

MT 33.4904 155.3030

2017 23.3393 17.6632 18.0180 above AARC 64.6986 13,322,286.6

LT 22.7295 45.5479 X

** MT—monotonic trend; AARC—yearly average change rate; LT—logarithmic trend; ET—exponential trend. Source: own elaboration.
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In order to understand the logic of the results obtained, and to ensure that the paper
does not grow too large, only the first of the presented indicators will be discussed, for
example. The share of sorted municipal waste collected in relation to all municipal waste
collected in % (y) can be described either by the form of a monotonic trend which is equal to:

y = 1.4020814 * x − 2.5274053, (6)

where x is the number of the next period with data.
This means that from year to year, the rate of sorted municipal waste collected in

relation to all municipal waste collected increases by approximately 1.4 percentage points.
Using the average annual rate of change, it can be said that the index value increases

from year to year by over 28% (due to this form of indicator it will reach 94% in 2021 and
120% in 2022, whereas it was 27.21% in 2016)—such data clearly distort the use of this
method of forecasting.

Similarly, using the logarithmic trend, it can be calculated that the function takes the form:

y = 13.17 * ln (x) + 7.4866 (7)

where, as in the case of the monotone trend, x denotes the number of the next period with data.
In this case, a forecast increase in the indicator is very similar to the real data, as

indicated by the value of the R2 coefficient equal to 0.9167, which allows this function to
be selected in order to extrapolate the data for 2018, for which the value according to the
calculated data should be equal to 33.11% (and further, up to 2030, for which the value of the
indicator should be 46.26%). In addition, the choice of a logarithmic function for forecasting
reveals two more advantages over the previous methods. First, it abandons the assumption
of a proportional increase in the indicator which is an unattainable phenomenon in the
so-called real world. Secondly, it reduces the growth rate, which simulates the increasing
problems with reaching the next levels at the rate of sorted municipal waste.

The following phenomena are key for the analysed area: no air quality improvement
in relation to the PM10 and PM2.5 dust content as well as benzo(a)pyrene content in PM10
dust, despite a drop in the gas and dust pollutant emission. The share of people using
green energy carriers is low despite an increasing share of RES in electricity consumption
and the share of people using a gas system is also low despite a slight increase in the
share of people connected to gas networks. It is possible to observe no improvement in
the surface water purity and an increase in water consumption for national economy and
population purposes.

There is an increase in environmental strains on pollutant emission and air quality,
waste production and management, sewage production, water intake, purity, and retention.
As mentioned, the reason for this situation is the low, although rising, share of people
using green energy carriers. The RES usage degree in electricity consumption (%) in the
Opolskie Voivodeship amounted to 7.10 in 2016 with a national average of 27.25, which
means that the trend remains below the national average. In 2030, the indicator will reach
14.00 (Figure 3). On the other hand, in 2016, electricity production in relation to electricity
consumption (%) amounted to 161.30, with a national average of 100.24, and will reach
119.92 in 2030.

Another determinant of the issue is the low share of people using the gas system (%),
amounting to 41.90 in 2016 with a national average of 49.48, which also means that the trend
remains below the national average. In 2030, the indicator will amount to 42.80. The impact
of this factor is strengthened by further causes, i.e., the low share of people connected
to gas networks and the limited availability of gas fuel with a rural population higher
than the national average. A separate issue is the gas pollutant emission from particularly
troublesome plants, including the CO2 emission per km2 of surface area (in tons per year
per km2 of surface area), which amounted to 1368.00 in 2017 and was substantially higher
than the national average of 792.56. In 2030, the indicator will reach 1403.15 if the current
trend continues (Figure 4). On the other hand, dust pollutant emissions from particularly
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troublesome plants, including the CO2 emission per km2 of surface area (in tons per year
per km2 of surface area), amounted to 11,606.00 in 2017 and was over twice as high as the
national average of 5874.43. In 2030, the indicator will reach 45,267.76.
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Figure 3. RES usage degree in electricity consumption (%). Source: own elaboration.
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Figure 4. Gas pollutant emission from particularly troublesome plants, including CO2 emission per
km2 of surface area (in tons per year per km2 of surface area). Source: own elaboration.

As a result of the impact of the aforementioned determinants, the lack of air quality
improvement in relation to the PM10 content was maintained, i.e., the average daily PM10
pollution (in micrometres (one millionth of a metre) per cubic metre (µg/m3)) amounted to
32.60 in 2016 with a national average of 29.27, which means that the unfavourable trend
was maintained. The forecasted value will amount to 31.37 in 2030 (Figure 5). Another
aspect related to the key issue is the lack of any visible improvement in the surface water
purity and an increase in the water consumption for national economy and population
purposes per inhabitant (in hectometres per inhabitant). In 2017, the indicator amounted to
132.93 with a national average of 254.87. In 2030, the indicator will reach 160.44, thereby
maintaining the unfavourable upward trend in water consumption in the region.
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Figure 5. The average daily PM10 pollution. Source: own elaboration.

In terms of the highlighted key issues in the discussed area, it is necessary to note the
importance of railway transport which is deemed as environmentally friendly as it relieves
road transport. The Opolskie Voivodeship features a high utilised railway line density (in
total) (in km per 100 km2 of surface area). In 2017, the indicator amounted to 8.20 km per
100 km2 of surface area with a national average of 6.58 km2 per 100 km2, thereby favouring
a reduction in the railway transport’s environmental costs. In 2030, the indicator will reach
7.35 km per 100 km2 of the surface area. The share of buses running on alternative fuels in
the total number of buses used in urban transport services is similarly important in road
transport. In 2017, the indicator amounted to 23.33 with a national average of 18.01. In
2030, the indicator will reach 45.54 (Figure 6).
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Figure 6. Share of buses running on alternative fuel in the total number of buses used in the urban
transport services (%). Source: own elaboration.

The region’s diverse natural resource should form the basis to clarify the new areas
for legal protection. The voivodeship’s unfavourable situation in this scope does not
change however and it is still ranked 11th in the country. In 2017, the share of legally
protected areas of special natural value in the total surface area (%) amounted to 27.60 with
a national average of 33.63. In 2030, the situation will be the same and the indicator will
amount to 27.38.
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The aspects of using environmental resources and spatial development are related
to legal and organisational rules that are reflected in spatial developments plans which
deem environmental protection as a public good. The share of surface areas subject to
local spatial development plans in the total surface area (%) in the Opolskie Voivodeship
amounted to 40.54 with a national average of 31.41 in 2016, making it one of the highest in
the country. In 2030, the indicator will increase and reach 43.34 (Figure 7).
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One of the features distinguishing the Opolskie region is the low degree of urbanisation
which deviates from the national average. The share of people inhabiting cities with a
population of up to 20 thousand (%) amounted to 20.93 with a national average of 14.66
in 2017. In 2030, the indicator will reach 20.95. In terms of the share of people inhabiting
cities with a population from 20 thousand to 100 thousand, the indicator amounted to 18.90
with a national average of 18.67. In 2030, the indicator will amount to 18.06. In the case
of the third category, i.e., the share of people inhabiting cities with a population of up to
100 thousand, the indicator amounted to 12.94 with a national average of 25.21 in 2017. In
2030, the indicator will reach 12.11.

4. Discussion and Conclusions

A reduction in excessive CO2 emissions and a resulting increase in the average global
temperature are currently two of the most important global challenges. International
efforts made to stop climate change following the Paris Agreement in 2015 have been very
ambitious and have aimed to achieve carbon neutrality over the next few decades. It was
assumed that all states will report their greenhouse gas emission objectives, which will
then be revised and increased every few years. In the document titled European Green
Deal, the EU aims to achieve climate neutrality by 2050 [90].

Various attempts at solving climate change issues have been taken on a macro scale. The
Kyoto Protocol attempted to find economics-based methods of tackling climate change [91]
with input from world-famous economists, such as Stern, who proposed three solution
measures: pricing carbon, supporting innovation, and acting to remove barriers to energy
efficiency [92]. Romer was another famous economist that encouraged new ideas and the
adoption of a long-term solution. The general approach of all methods and measures is to
maintain economic growth and the simultaneous achievement of sustainable development
objectives. However, there are concerns that a further increase in the global population and
targeting action to sustained economic growth cannot be achieved with limited natural
resources [31]. It is necessary to take a series of coordinated activities at many levels and
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make changes in mentality, e.g., reduce consumption, use materials more effectively and
reuse them [93], or combat intentional ageing of products by manufacturers [94], thereby
having economic consequences.

The achievement of the United Nations’ objectives seems to be even more difficult
today. A rather casual approach of reducing fossil fuel mining and basing the energy
systems of some countries on non-renewable energy can help to explain this situation.
However, proposed solutions seek to refocus the fossil fuel energy industry in a way that
minimises the burden on the countries’ economies [95].

The effectiveness of climate neutrality intentions and the overall effectiveness of sus-
tainable development implementation will however depend on specific actions taken at the
regional level, i.e., the effectiveness of energy transformation in regions, the modernisation
of local economies (especially those that are currently highly dependent on the mining
sector), and the implementation of relevant innovative solutions. The diagnosis of environ-
mental conditions for the development of one of EU’s regions (the Opolskie Voivodeship,
Poland) conducted in the paper demonstrates that the plans to achieve zero emissions and
fully implement sustainable development can be difficult to achieve in practice. Achieving
these plans seems especially difficult in the Opolskie Voivodeship, a region in which a
coal power plant is one of the key workplaces. The coal energy sector raises a lot of ques-
tion marks in terms of implementing the sustainable development principles within the
time limit.

At the time of the “Opole” Power Plant’s expansion, the traditional energy industry
was known to be in decline due to resource shortages, among other reasons. The current
dependence of power generation on traditional energy sources (black coal) has a broader
context. This mainly includes political decisions instead of environmental decisions. It is
worth emphasising that basing the domestic energy industry on traditional sources does
not comply with the European trend of thinking about the energy transition.

As the authors of this elaboration, we are aware that the Opole region’s situation
requires more in-depth research due to the circumstances deriving from the environmental
context for the regional energy industry, and our study is a signal that such a change
is necessary.

We should be thinking about the direction of our energy transition today and not in
a few years. This forms the basis for quick decisions on the Opole region’s functioning
without generating energy from a traditional power plant.

The Opolskie Voivodeship’s key issues in the environmental sector, creating a specific
capital for economic and social activity, are the environmental strains on pollutant emission
and air quality, waste production and management, sewage production, water intake,
purity, and retention. The reason for this situation is the low share of RES usage in
electricity consumption (in %). Despite taking some actions related to the use of green
energy (e.g., the governmental “My Electricity” program”), amendments to domestic
regulations concerning, among others, the financial settlement of photovoltaic systems,
for example, became less appealing to prosumers as of 2022, thereby translating into less
interest in such investments. It can however be assumed that this trend may be reversed
due to the continuously increasing electricity and gas prices caused by the unstable global
geopolitical situation.

Another unfavourable development condition is the low share of people using green
energy sources, the low share of people using gas networks, increasing water consumption,
and the lack of improvement in the quality of surface water in the region. Another un-
favourable issue is the gas pollutant emissions from particularly troublesome plants along
with CO2 emissions per km2 of the surface area. The share in legally protected areas of
special natural value is lower than the national average.

The distinguishing key issue of the region is the low degree of urbanisation with a rela-
tively dense network of small and medium cities. The weakness of the region’s urbanisation
processes is favourable for the environment but impairs the region’s development potential.
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Many of the environmental and energy factors analysed in the paper have a tendency
to have intensified negative effects. This may point to the fact that action is indeed taken,
but it is apparently insufficient to achieve the objectives of sustainable development.

Thus, it is possible to confirm the research hypothesis that the environmental con-
ditions for the Opolskie region’s development are unfavourable considering the current
challenges related to sustainable development, especially those related to striving for zero
emissions within the next few decades.

This paper directly refers to these issues and estimations, showing that future nu-
merical values are important from the point of view of progress monitoring. However,
one should be aware that quantitative forecasting has significant limitations, as explored
in the literature [95,96]. On the other hand, the literature provides a critical overview of
potentially relevant data for researchers and provides insight into development trends [97].
In addition, “data freshness” is of less importance here (the study presents data for 2016
or 2017). Greater signification has trust in the presented source data and the standards
for their collection [98]. Unfortunately, some of the data presented in the Polish Public
Statistics are no longer collected, which makes it difficult to verify the correctness of the
estimation of the indicator values.

The need to intensify environmental action is acknowledged in the developmental
policy and is explored in the region’s strategic documents, funded by regional operational
programmes. In the case of the Opolskie Voivodeship, it is the Opolskie Voivodeship
Regional Operational Programme (OVROP). These funds are allocated to various objectives
determined in the so-called priority axes. An analysis of the expenditure in the last two
programme periods demonstrates that one of these objectives involved sustainable devel-
opment and environmental protection activities. There is, however, a substantial change in
the approach to the designation of developmental objectives—from a narrow approach to a
multi-faceted approach, which is especially visible in the case of environmental protection
activities. In 2007–2013, these actions were encompassed in a single priority axis, i.e.,
“Environmental Protection”, while in 2014–2020, the actions were split in several axes, i.e.,
“Low-emission Economy”, “Environmental, Cultural and Natural Heritage Protection”,
and “Sustainable Transport for the Mobility of Residents”. This concerns the real imple-
mentation of the sustainable development concept in the Opolskie Voivodeship, because
environmental issues became a fundamental part of activities in the fields of economy,
transport, natural environmental, and cultural heritage. The substantial increase in relevant
expenditure also testifies to the increasing significance of such activities. Moreover, 9.5% of
all OVROP’s funds were allocated to environmental action encompassed in a single axis in
the first programme period, while approx. 44% of funds were allocated to it as part of three
priority axes in the next period. This means that sustainable development activities became
one of the region’s priorities (see Table 5).

The Opole region’s strategic programmes assume taking action to limit CO2 emissions
and wastes [101].

The field of CO2 emission reduction assumes the development of low-coal economy
not based on fossil fuels; the implementation of anti-smog and air protection programmes;
the development of modern and green solutions in public transport and smart mobility;
the development of green technologies; and an improvement in the economy’s energy
efficiency, e.g., energy modernisation, energy recovery, or smart energy management.
In terms of the waste economy, it is necessary to support the development of a circular
economy; effectively use resources, products, and wastes; and support activities aimed at
limiting waste generation.
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Table 5. Implementation of priority axes as part of the ROP 2007–2013 (status as of 2014) and ROP
2014–2020 (status as of 2021).

Priority Axis Implementation of Priority Axis Share of Total
Expenditure (%)

Opolskie Voivodeship Regional Operational Programme 2007–2013

I. Improvement in the region’s economic attractiveness 770 agreements worth PLN 1810.38 million 50.0

II. Information society 33 agreements worth PLN 148.59 million 4.1

III. Transport 118 agreements worth PLN 739.41 million 20.4

IV. Environmental protection 90 agreements worth PLN 739.41 million 9.5

V. Science infrastructure and higher education 124 agreements worth PLN 298.74 million 8.2

VI. Mobilisation of urban and degraded areas 44 agreements worth PLN 218.36 million 6.1

VII. Technical aid 14 agreements worth PLN 62.57 million 1.7

Opolskie Voivodeship Regional Operational Programme 2014–2020

I. Innovations in the economy 90 agreements worth EUR 95.7 million (PLN
440.22 million) * 7.4

II. Competitive economy 345 agreements worth EUR 126.4 million (PLN
581.44 million) * 9.8

III. Low-emission economy 140 agreements worth EUR 187.1 million (PLN
860.66 million) * 14.5

IV. Hazard prevention 6 agreements worth EUR 23.4 million (PLN
107.64 million) * 1.8

V. Environmental, cultural, and natural heritage protection 229 agreements worth EUR 127.9 million (PLN
588.34 million) * 9.9

VI. Sustainable transport for the mobility of residents 67 agreements worth EUR 252.7 million (PLN
1162.42 million) * 19.6

VII. Competitive labour market 174 agreements worth EUR 91 million (PLN
418.6 million) * 7.1

VIII. Social integration 240 agreements worth EUR 98.4 million (PLN
452.64 million) * 7.6

IX. High-quality education 238 agreements worth EUR 75.5 million (PLN
347.3 million) * 5.8

X. Investments in social infrastructure 163 agreements worth EUR 170.3 million (PLN
783.38 million) * 13.2

XI. Technical aid 24 agreements worth EUR 43 million (PLN
197.8 million) * 3.3

* amounts expressed in EUR converted into PLN at the exchange rate of XII 2021. Source: Own elaboration based
on: [99,100].

Other Polish regions also demonstrate greater interest in conducting economic and
social activity with respect to environmental values. However, the current analyses on
the assessment of sustainable development deriving from the relations between economic,
social, and environmental domains demonstrate that particular areas vary substantially in
this regard [67,102,103]. None of them are characterised by sustainable development in all
three dimensions. Generally speaking, regions with strong economies have degraded envi-
ronments, while regions with high-quality environments have poorly developed economies.
Only the social development level is relatively high in both regions with strong economies
and regions with high-quality environments. Moreover, the related disparities between the
most and least developed regions have intensified in recent years. Industrial areas with
adaptive difficulties (Śląskie Voivodeship), poorly developed regions located in Eastern
Poland (Warmińsko-Mazurskie, Podlaskie, Lubelskie, Podkarpackie, Świętokrzyskie), rural
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areas endangered by permanent marginalisation, and medium-sized cities (including some
urban areas) that lose their social and economic functions have their own unique issues
regarding the intensification of positive changes in the environmental field in relation to
social and economic development. A special focus on developmental issues, especially
environmental issues, is present in the first of the aforementioned areas. The Śląskie
Voivodeship is characterised by a gradual economic growth reduction, which is a result of
making the regional economy dependent on traditional industrial sectors (e.g., coal mining),
and features the highest air pollution in the country and a large number of areas that require
reclamation activities. On the other hand, Western Poland regions are characterised by
the lowest degree of competitiveness, a low level of entrepreneurship and innovation, as
well as low labour efficiency. Furthermore, simultaneous great natural richness can favour
the regions’ development (e.g., spending free time in clean air, favourable conditions for
producing high-quality food, access to medicinal plants, etc.).
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