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Abstract: The purpose of the article is to identify and evaluate selected municipal government activities in
environmental management for climate protection and to formulate recommendations for municipalities in this
regard. The research methods used are: a literature review, and a quantitative analysis of CSO data on
13 specific indicators of municipalities (counties) on: climate change, air and groundwater protection, land use,
biodiversity and waste management and qualitative analysis. The research examines the results of
environmental management in municipalities in different parts of the world and on the territory of Polish
municipalities (districts) of varying wealth. A comparative analysis of the management activity of municipalities
(counties) in three groups of Polish local governments: the most wealthy, medium wealthy and least wealthy has
been carried out. The study shows a higher intensity of pro-environmental activities among the more prosperous
municipalities. The available CSO data are also insufficient to comprehensively assess the multi-faceted activity
of municipalities in environmental management. The current priorities of local authorities and the natural
conditions of the municipality due to its location are also important. It is recommended to increase the activity of
municipal authorities, especially less wealthy ones, in environmental management, and to increase the activity
of all municipalities in the legal protection of environmentally valuable areas and in the creation of biodiversity.
Keywords: environmental management, environmental protection, municipality, municipal

Streszczenie: Celem artykutu jest identyfikacja i ocena wybranych aktywnosci samorzadéw gminnych
w zakresie zarzadzania $rodowiskiem dla ochrony klimatu oraz sformutowanie rekomendaciji dla gmin w tym
zakresie. Zastosowane metody badawcze to: przeglad literatury, iloSciowa analiza danych GUS w zakresie
13 wskaznikdow szczegdtowych gmin (powiatdw) dotyczacych: zmian klimatu, ochrony powietrza i wod
gruntowych, uzytkowania gruntéw, bioréznorodnosci i gospodarki odpadami i analiza jakosciowa. Badania
dotyczg rezultatéw zarzgdzania ochrong srodowiska w gminach w réznych czesciach $wiata oraz na terytorium
polskich gmin (powiatéw) o zréznicowanej zamoznosci. Dokonana zostata analiza poréwnawcza aktywnosci
zarzgdczej gmin (powiatéw) w trzech grupach polskich samorzaddw: najzamozniejszych, $redniozamoznych
i najmniej zamoznych. Z badan wynika wigksza intensywno$ci dziatan prosrodowiskowych wsréd gmin bardziej
zamoznych. Dostepne dane GUS s3g takze niewystarczajgce, aby kompleksowo oceni¢ wieloaspektowg
aktywnos¢ gmin w zarzagdzaniu ochrong srodowiska. Wazne sg takze aktualne priorytety wtadz lokalnych oraz
naturalne warunki gminy wynikajgce z jej potozenia. Rekomenduje sie zwigkszenie aktywnosci wiadz gmin,
szczegOlnie mniej zamoznych, w zakresie zarzgdzania srodowiskiem oraz zwigkszenie aktywnosci wszystkich
gmin w prawnej ochronie obszaréw cennych przyrodniczo oraz w kreowaniu bioréznorodnosci.

Stowa kluczowe: zarzgdzanie Srodowiskiem, ochrona $rodowiska, gmina, gminne

Introduction

Climate change is nowadays a significant
challenge for environmental management not only
in commercial and governmental sectors, but also
in local government at the local level. This is
confirmed by the author’s review of the literature
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on municipal activities in environmental protection
in Poland and around the world. The author’s own
research concerns the results of environmental
protection management on the territory of Polish
municipalities (districts) of varying wealth, based
on available statistics from the Central Statistical
Office (CSO) at the level of municipalities or
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districts. Carried out was a comparative analysis of
the management activity of municipalities (dis-
tricts) in three groups of local governments: the
most affluent, medium affluent and least affluent.
The study reveals a partial inconsistency in the
intensity of activities with the wealth of muni-
cipalities. Available CSO data are also insufficient
to comprehensively assess the multifaceted activity
of municipalities in environmental management.
Also important are the current priorities of local
authorities and the natural conditions of the
municipality due to its location.

Literature review

Beginning our review with Polish literature on the
subject, it is worth noting the conclusion of
A. Marciniak-Kluska, who states that: “Sustainable
development is the right to satisfy the development
aspirations of the current population without
restricting the rights of future generations. This
means that the economic and civilisation
development of the present generation should not
restrict the rights of future generations and at their
expense” (Marciniuk-Kluska, 2013). Sustainable
development should respect the laws of nature
and economics by observing in economic activities
the law of purpose, region, as well as the law of
scale and quality (Marciniuk-Kluska, 2013).
Environmental education is an important issue in
promoting sustainable  development  and
environmental management.

Rational environmental management is an
important element when it comes to creating the
positive image of large cities and nearby towns.
The efficient management of environmental
resources, based on their protection and careful
planning of their use, is essential for promoting a
positive image of the city and building an urban
development strategy. To this end, it is necessary
to implement innovative environmental projects
based on assumptions derived from the low-
carbon green city and low-carbon green city
models (Szalata, 2013).

The removal and prevention of environmental
damage and the cost of these activities have
become problems which have had to be faced by
government authorities. Local governments have
mainly taken measures to contribute to the
economic, environmental and social development
of the municipality. The tasks of the municipality
within the framework of environmental protection
include, among others: maintenance of spatial
order, water supply, sewage disposal, waste
management, and the protection of green areas
(Wyrebek, 2010).
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One aspect of the modern environmental crisis
is the growing problem of the effectiveness of
environmental law, applied at all levels of environ-
mental management. This raises the issue of
implementing appropriate and effective mecha-
nisms, methods and procedures for implementing
environmental policy (Wojciechowski, 2012). The
improvement of the environmental management
system within the framework of environmental
policy should refer to the proper mechanism for
environmental decision-making by all actors in
environmental proceedings, including and
especially by environmentalists (environmental
organisations).

For 2014-2020 (the third period of EU
budgeting for Poland), further programs have been
planned to support specific areas of the country’s
economic activity, including environmental acti-
vities. Environmental projects implemented bet-
ween 2004 and 2013 were primarily aimed at
improving water and wastewater management, as
well as waste management. During this period,
almost 36,000 kilometres of sewerage network,
12,000 kilometres of water supply network, as well
as 683 municipal sewage treatment plants were
built, expanded or modernised, which increased by
about 63 the number of cities supported by these
installations. The funds allocated to Poland under
the program as an EU contribution of €27,413.75
million, including €3,508.17 million for environ-
mental measures, and their subsequent use by
local government units can ensure better environ-
mental management in these municipalities (Bien,
2018) and at the same time improve the quality of
life in them.

The purpose of the following research was to
assess the role of municipal authorities in
environmental impact assessment and the main
problems in issuing environmental decisions. The
article presents the leading objections that
municipal authorities have to the environmental
impact assessment process. The relationship bet-
ween municipal authorities and nature conser-
vation authorities in the context of the pre-viously
conducted assessment process is defined. The
study covered municipalities covered by NATURA
2000 areas, located in the Kujawsko-Pomorskie,
Podkarpackie, Slgskie and Swieto-krzyskie
provinces (Nowak 2015).

The quality of environmental management in
municipalities is an important segment of quality of
life management for residents not only in Polish
municipalities. Based on a review of selected
foreign literature, various exemplary experiences
and areas of environmental management in
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European municipalities, in Brazil and in China are
presented.

Local governments play an important role in
improving the quality of life of their citizens by
managing environmental and social issues for the
sustainable development of the territory. While an
increasing number of municipalities are imple-
menting Environmental Management Systems
(ISO14001-EMAS) to manage environmental
issues, there is still a lack of standardised tools for
social issues. Research results (Botta, Comoglio,
Petrosillo, 2013) presented a theoretical frame-
work for developing an Integrated Environmental
and Social Management System by incorporating
the requirements of SA 8000 (Social Res-
ponsibility) with an innovative focus on informing
and consulting citizens, and highlighted the main
results of its application in an exemplary small
Italian municipality.

Taking environmental inequalities into account
is important in environmental management.
Laurian presented the first national study on
environmental inequality in France (2008). It
applied the Anglo-American concept of environ-
mental justice, which focuses on the distribution of
environmental burdens, to French conditions and
tested the hypothesis that poor and immigrant
communities are disproportionately exposed to
environmental hazards. The location of eight types
of hazardous sites (industrial and nuclear sites,
incinerators, waste management facilities) and the
socioeconomic characteristics of the population
were correlated at the municipality or city level for
all 36,600 French cities. The analysis showed that
cities with a high percentage of immigrants tend to
host more hazardous sites, even when controlling
for population size, income, city and regional
industrialisation. The study confirms the presence
of environmental inequality in France and raises
new questions about public policy. However, it
does not explore the mechanisms that may explain
inequality, which may include procedural injus-
tices, land market dynamics and historical patterns
of industrial and urban development.

The application of the 2008/98/CE Municipal
Solid Waste (MSW) Directive implies the need for
waste-to-energy technologies. Incineration, the
most common method, is difficult to implement in
low-population areas because it requires a large
volume of waste to be cost-effective (100,000 tons
per year). The study presented here analyzed
the economic and environmental costs of different
technologies for converting MSW to energy
(W1E) in an area consisting of 13 municipalities in
southern Spain (Fernandez-Gonzalez et al.,

2017). Anaerobic digestion (Biomethanation),
solid recovered fuel (SRF) production and
gasification were analyzed, and these approaches
were compared to current Biological-Mechanical
Treatment (BMT) with elimination of landfill rejects,
and incineration with energy recovery. From an
economic point of view, the implementation of WtE
systems reduces the operating costs of current
BMT and incineration systems; gasification
presents the lowest value. From an environmental
perspective, life cycle assessment shows that all
WIE alternatives, including incineration, present
significant environmental benefits compared to
BMT. Finally, a multi-criteria method was used to
select the best alternative, which showed that
anaerobic digestion is the optimal solution for the
study area.

At the end of a brief review of the literature on
environmental management in municipalities, it is
worth noting the activity of municipalities in this
area, particularly in Brazil, given its greatest
environmental potential in the world, and in China,
given its booming economy and its global impact
on the climate.

The goal of the Brazilian study was to assess
the forested status of the Rainha das Aguas
Environmental Protection Area (APA Rainha das
Aguas) and its capabilities and potential, with the
aim of laying the groundwork for a management
plan. The APA covers the entire municipality of
Paraiba do Sul, state of Rio de Janeiro, Brazil
(Lima, de Menezes, de Almeida, 2020). Over 600
forest fragments were detected, with a forest cover
percentage of 23.01%. Deforestation and forest
fires are among the problems identified in the APA,
which has resulted in the reduction and frag-
mentation of native forests. Hunting, predatory
fishing, improper development, agriculture and
forestry carried out inappropriately, sewage
pollution, introduction of species, lack of public
knowledge of the APA, and inadequate funding
were also significant problems. Among the
management measures recommended were
reforestation, environmental control, environ-
mental planning, encouraging polyculture and
agroecological practices, and wastewater
treatment. Environmental education should be
widely used to minimise these problems in the
municipality of Paraiba do Sul.

The Green Municipalities Program (PMV)
was created in 2011 by the Para state government.
The research aimed to analyze the management
process, with PMV, in Abaetetuba, Para,
Brazil. Through semi-structured interviews and
content analysis, the main observed result was
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a significant reduction in deforestation. Manage-
ment in Abaetetuba still faces obstacles, but the
undeniable fact is that adherence to PMV has
brought the municipality significant environmental
progres (Castello et al., 2017).

Environmental spending can be classified as
an indicator that measures the efforts of public
entities to protect the environment. Cities and
countries are trying to understand the deter-
minants of environmental spending over time. The
selected study aims to analyze the variables that
affect the environmental spending of Brazilian
(Broietti et al., 2022) municipalities from 2012 to
2016. Thus, this study helps fill the gap regarding
the lack of longitudinal studies that cover local
contexts in relation to municipal public
environmental spending. The research method
consisted of a panel data model. Data were
collected on municipal environmental expen-
ditures and other variables of 4269 Brazilian
municipalities, the collection generated 21,329
observations. The results showed that
municipalities in the state of Amapa had better
relative average expenditures, and it was also
observed that municipalities in the Northeast
region showed the worst performance. The
municipality of ltamaraca, located in the state of
Pernambuco, presented the best percentage in the
country, 9.47% of environmental spending in
relation to total spending. Regarding panel data
results, the variables income, population, density,
GDP and HDI presented significance in all models;
models estimated by fixed effects ensure
consistency of parameters.

The implementation of environmental policy,
including environmental management in China,
still has low efficiency. This is a key global problem
in terms of negative environmental impacts, as
China’s economy is one of the largest and fastest
growing in the world. The Environmental
Intelligence Policy (EIP) has been a tool used by
China’s central government to mobilise local
authorities to more effectively fulfill their
environmental responsibilities. The analyses used
panel data of 261 cities in China from 2009 to 2018
and applied a spatial difference-in-differences
(SDID) model to examine the relationship between
EPI policies and air pollution. The study found that
EPI policies can not only reduce air pollution in the
surveyed cities, but can also reduce air pollution in
neighboring cities with a spatial attenuation limit of
up to 400 Kkilometers. The results of the
mechanism study showed that EPI policies can
improve air quality by modernising the industrial
structure and promoting technical progress. The
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environmental pollution reduction effect of the EPI
was more significant in resource-based cities (Pan
et al., 2022).

Another recent study conducted in China also
looked at the impact of air pollution on the
innovation capacity of cities (Ai et al., 2022). The
innovation capacity index was built on the basis of
innovation performance. Air pollution significantly
slowed down the innovation capacity of cities.
There was a “loss of human resources” effect and
a “resource displacement effect”. Technological
innovation undoubtedly helps reduce air pollution,
but previous research has not answered the
question of whether and how air pollution affects
urban innovation capacity? Accordingly, based on
a fixed-effect model, a panel study analyzed 281
prefecture-level cities in China from 2003 to 2015,
and found that air pollution significantly inhibits the
improvement of urban innovation capacity in the
Chinese cities studied. In addition, due to the
“human resource loss effect”, air pollution in large-
scale cities or eastern China has a much greater
limiting effect on urban innovation capacity.

To address the practical shortcomings of
sensitive environmental target management, a
sensitive  environmental target information
management system was also designed based on
ArcGIS Engine i.NET technology. Three function
modules have been designed. They are: the basic
environmental information module, the information
input module, and the audit and information
retrieval module. The system has been applied in
Dalian Municipality, China (Ma, Zhang, Chen,
2013).

The test sample

The selection of the research sample should be
dictated by the process of selecting the most
representative elements of the population, on the
basis of which the results obtained can be
generalised with a high degree of certainty to the
entire population, without having to analyze all its
members. It was assumed that the main criterion
for selecting the research sample is the type of
municipalities (urban-rural municipalities, at the
same time district cities) and their wealth.
Therefore, the subject of the author's own
research are urban-rural municipalities, which
have been aggregated into three groups of 10
municipalities each in terms of their budget
income. In order by income per capita in ascending
order: wealthiest (Stubice, Grodzisk Mazowiecki,
Goleniéw, Gryfino, Swiecie, Drawsko Pomorskie,
Police, Kozienice, Piaseczno, Polkowice),
moderately wealthy (Wotomin, tobez, Bytéw,
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Grojec, Zabkowice Slgskie, Myslenice, Strzelce
Opolskie, Wieliczka, Pszczyna, Kartuzy), and the
least affluent (Kazimierza Wielka, Opatow, Morki,
Miechoéw, Wschowa, Nisko, teczna, Jedrzejéw,
Dgbrowa Tarnowska, Szydiowiec). The 30
municipalities make up a total of about 10% of all
314 municipalities, “micro-capital” counties in
Poland.

The choice of municipalities — county cities of
varying wealth was determined by a comparative
analysis of the three groups of municipalities in
terms of the possibility of equalising development
in the environmental segment, as well as the
previous activity of municipalities in environmental
management. The selection of municipal
indicators for analysis (environmental manage-
ment elements) was determined by their
availability. For quantitative analyses, available
detailed indicators of the Central Statistical Office
for environmental governance from 2016-2019
were used and averaged, for a more objective
comparative analysis.

Research method

Quantitative and qualitative techniques were used
in our research. The quantitative analysis reviewed
detailed CSO indicators of sustainable
development in municipalities, in particular 13
indicators of environmental governance. They
were divided into two groups. Those that
significantly depend on the environmental policy of
municipalities in a total of 10 (items 1,4, 5,7, 8, 9,

10, 11, 12, 13), and 3 detailed indicators that are
significantly independent of the environmental
policy of the municipality (items 2 and 3 — business
sector) and item 6 — forest cover (especially
dependent on the location of the municipality). The
analyzed municipalities were presented in order of
increasing wealth in three subgroups: least
wealthy, medium wealthy and most wealthy.

In addition, the qualitative analysis reviewed
and evaluated the municipalities achieving the
most favorable or least favorable values of detailed
environmental indicators, which could be based on
the nature of the municipality: agricultural,
industrial, service, “bedroom”, etc.

Results of research

The results of the survey are included in Table 1,
divided into 3 parts (a, b and c). The first part (a)
presents the urban municipalities with the lowest
per capita wealth. The second (b) municipalities
with average per capita wealth and the third (c)
municipalities with the highest per capita wealth.
All  municipalities are ranked according to
increasing per capita wealth, from the smallest —
Kazimierza Wielka — to the largest — Polkowice.
The CSO’s specific indicators for environ-
mental governance, totaling 13, are grouped into
five domains: climate change, air and groundwater
protection, biodiversity and waste management.
At the end of the comparative analysis, detailed
indicators of environmental governance for the ten
wealthiest, Polish municipalities, district cities.

Table 1a. Comparison of 30 Polish municipalities with varying wealth in ascending order — 10 least wealthy

municipalities (*-data for district)

© ] (5]
N s ] © X 3 @
. _ g § = 8 3 g £ 3¢ % %
Domains Indicators E® & 5 o S ] 8 58 N L
N 8‘ = 2 ] z N s S
g = = - S
e Municipal expenditures on
g s 1 air and climate protection 346 29,7 518 682 1,0 13,0 148 122 341 875
0% per capita (in zh*
5 Share of pollutants retained
§ or neutralised in pollution
2 2 abatement facilities atsen- o\, 00 496 00 00 00 00 00 00
3 sitive facilities in total pollu-
) tants generated — gaseous
E (excluding CO2) (in %)*
5 Share of pollutants retained
k) or neutralised in pollution
5 abatement facilities at
= 3 - I 0,0 98,7 915 476 0,0 0,0 99,1 0,0 100,0 953
e sensitive facilities in total
o pollutants generated —
o

particulate (in %)*
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Users of gas facilities as

4 : 00 412 00 57 655 745 891 765 21 357
a % of total population
5 Using sewerage system 518 487 609 51,5 764 729 832 691 524 598
as % of total population
T
$ 8 & Forestcover (in %) 29 23 125 47 282 516 40 152 232 381
-
>
g , Shareoflegalyprotected o1 115 316 864 224 00 208 110 662 381
S areas in total area (in %)
>
-]
S g Shareofparks,greensand o, ;4 o4 05 02 02 12 01 02 03
m green spaces in total area (%)
Amount of mixed municipal
o Waste from households 579 1098 1583 90,7 1784 1325 183,5 1439 81,7 1442
collected during the year,
per capita (in kg)
= Wastewater treated biolo-
£ ) )
£ qo glcalyandwithenhanced 5, 4000 1000 1000 1000 1000 1000 1000 100,0 100,0
s nutrient removal in total
% wastewater (in %)
£
g 4y Numberofhousehold 513 775 1715 2980 538 258 1198 375 30 113
g treatment plants
12 Wild landfills = number 06 00 02 04 06 00 04 02 03 29
per 100 km
Py LU [Emeils — TR 106,3 00 200 240 4130 38 2355 130 6003 24,3

per 100 km? (in m?)*

Source: own compilation based on CSO, points 12 and 13 — destimulants of environmental management.

Table 1b. Comparison of 30 Polish municipalities with varying wealth ascending — 10 moderately wealthy municipalities
(*-data for district)

b [ « ©
c o 2
E 8§ 2 §§ 32 2 8% % 5 ¥
Domains Indicators S R ) g 2w & g2 = S £
S S & &5 E&f ¢ g os § &
= G s ®o = g X
Municipal expenditures on air
and climate protection per 11,0 04 0,5 21 384 310 29 66,1 36,7 3,8

Climate
change

capita (in zt)*

Share of pollutants retained
or neutralised in pollution
,  abatement facilities at sen- 241 00 00 00 00 00 00 234 00 00
sitive facilities in total pollu-
tants generated — gaseous
(excluding CO2) (in %)*
Share of pollutants retained or
neutralised in pollution aba-
3 tement facilities at sensitive 80,3 908 943 765 00 551 928 0,0 99,2 539
facilities in total pollutants
generated — particulate*

Users of gas facilities

Protection of air and groundwater

4 o . 735 526 611 84,2 688 746 490 846 738 11,3
as a % of total population
5 Using sewerage system 696 773 886 622 703 897 805 518 531 67,1
as % of total population
k-]
§§ 6  Forest cover (in %) 15 37 39 11 8 31 30 8 29 45
-l
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Share of legally protected

. . . 208 2,8 208 230 159 116 453 0,3 22 496
areas in total area (in %)

Share of parks, greens and

8 green spaces in total area 05 03 0,1 0,2 0,3 0,1 0,6 0,8 1,2 0,2
(in %)
Amount of mixed municipal

9 waste from h.ousehOIdS 169,6 166,2 164,7 282,3 306,1 62,0 139,7 2740 167,0 202,2
collected during the year,

per capita (in kg)

Biodiversity

Wastewater treated biologi-
cally and with enhanced
nutrient removal in total
wastewater (in %)

10 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0

11 Number of household 373 1125 770 2580 1560 1033 90 11693 743 1460
treatment plants

Waste management

Wild landfills — number

12 per 100 km?*

1,6 0,4 0,0 0,4 0,3 0,2 0,8 4,3 0,2 0,1

13 z\gld1§3i];”§(?na$?* 655 1388 00 2868 2270 45 600 2133 130 4905

Source: own compilation based on CSO, points 12 and 13 — destimulants of environmental management.

Table 1c. Comparison of 30 Polish municipalities with varying wealth in ascending order — 10 most wealthy
municipalities in points (1-30) (*-data for district)

° =
2% o ® © © 2 x5 8 e 8
: , ¢ £ ¢ ¢ & 2 XL = B %
Domains Indicators S 6 ¥ 2 o = S =T 2 Q @ )
© £ o 2 S [ = ° 9 N 7} X
a6 O 77 7 o O 58 o oo o
o o s 4 o o
e Municipal expenditures
£ £ 1 on air and climate g;’ta 007 193 132 g;’ta 044 16,67 16,95 427 11,93
oS protection per capita (in z)*

Share of pollutants retained
or neutralised in pollution
, abatementfaciies atsen- ;005 00 G943 145 27,53 9335 8268 97,05 6,05
sitive facilities in total pollu-
tants generated — gaseous
(excluding CO2) (in %)*
Share of pollutants retained
or neutralised in pollution
3 abatgment fa.‘(.;l.“tle.s at 77,8 100,0 92,9 96,6 99,7 96,4 0,00 100,0 0,00 87,3
sensitive facilities in total
pollutants generated —

particulate (in z)*

Users of gas facilities as

Protection of air and groundwater

4 . 68,0 66,1 775 821 59,1 59,6 7855 651 78,8 79,8
a % of total population
5 Using sewerage system 778 827 820 938 911 851 706 901 846 997
as % of total population
T
§§ 6 Forest cover (in %) 36,9 206 37,3 482 219 484 3,9 40,3 271 48,1
-l
2 7 Shareoflegallyprotected ;o) 0 337 33 08 80 236 119 525 267
® areas in total area (in %)
[
% Share of parks, greens
h% 8 and green spaces in total 0,1 0,2 0,1 0,3 1,4 0,2 0,5 0,2 0,7 0,8

area (in %)
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Amount of mixed municipal
9 waste from hpuseholds 1776
collected during the year,

per capita (in kg)

189,7 3244 2314 2117

3114 2676 2096 201,17 200,0

Wastewater treated biolo-
gically and with enhanced
nutrient removal in total
wastewater (in %)

10 100,0 100,0

100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0

1 Number of household 975 2313
treatment plants

Waste management

63,0 250 05 3390 760 213 6,3 20,0

Wild landfills — number

12 per 100 km?*

0,1 0,2

no

0,6 0,8 0,1 0,3 045 053 1,60

data

Wild landfills — area

'3 ber 100 km? (in m2)*

34,0 1546

225 5178 100,0 31,5 191,5 26,6

no
data 4172

Source: own compilation based on CSO, points 12 and 13 — destimulants of environmental management.

Conclusions and recommendations

1. A brief review of the Polish literature on the
issue of environmental management in Polish
municipalities presents the multidimensionality
of the subject matter taken up in the following
aspects: sustainable development, rationa-
lisation of management, management tasks,
effectiveness of the law and results of
management financing from EU funds.

2. In addition, a brief search of foreign literature
carries additional information on the direction of
municipal activity in various aspects of environ-
mental management, which are determined by:
implementation of environmental goals beyond
current legal requirements, Environmental
Management Systems (ISO, Directives, Social
Responsibility), identification of environmental
inequalities and converting municipal waste to
energy.

3. Foreign literature clearly recognises the key
role of Brazilian municipalities in environmental
management, given the country’s leading role
in terms of environmental assets (“lungs of the
world) and Chinese municipalities, given the
need to intensify environmental management
activities, determined by the greatest dyna-
mism and scale of China’s contemporary global
economic development and associated envi-
ronmental pollution.

4. The CSO data, in the context of the multifa-
ceted subject of environmental management at
the local level, give an incomplete picture of the
issues addressed, but allow a comprehensive
comparative analysis of the detailed indicators
of the surveyed, Polish municipalities (dis-
tricts*) in quantitative terms.
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5. The intensity of environmental management in
Polish municipalities of varying wealth in all the
four domains studied, which are dependent on
municipalities, is generally dependent on their
wealth (highest in the most wealthy and lowest
in the least wealthy), which indicates that the
least wealthy municipalities still have little
ability to equalise development and need more
external funding for them in the environmental
segment.

6. Forest cover is the only area, among the five
surveyed, that is independent of municipal
environmental management directly, and
related more to the natural conditions of each
municipality.

7. However, in one of the four domains (climate
change), the least affluent municipalities recor-
ded the highest unit spending rates on ambient
air protection and the most affluent municipa-
lities recorded the lowest unit spending rates,
which may indicate a partial levelling off of local
development in the environmental segment
across the entire sample of municipalities sur-
veyed.

8. In the domains of air and groundwater
protection management and waste manage-
ment, inputs and positive effects in munici-
palities are clearly correlated with their wealth,
while in the area of biodiversity (the share of
legally protected areas and the share of parks,
greens and green spaces), no correlation with
the wealth of municipalities was seen.

9. The least affluent municipalities still have
significantly less favourable values than the
most affluent municipalities for the detailed
indicators of environmental governance that
shape residents’ quality of life and sustainable
development at the local level.
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10. Itis recommended to continue to recognise as
important and urgent the financial expenditures
of the least and middle-income municipalities
on air and groundwater protection manage-
ment and waste management, and to support
them within the framework of the environmental
policies of the European Union, the national
government, regional government and
municipal-counties.

11. The authorities of the surveyed municipalities,
especially the least affluent and middle-income
ones, should pay special attention to municipal
environmental management by first increasing
current and investment expenditures on envi-
ronmental protection and obtaining government
and European funds for this purpose.

12. The authorities of all surveyed municipal
governments should make efforts to increase
biodiversity on the territory of municipalities,
especially the various forms of legal environ-
mental protection and parks, greens and green
spaces.

References

Ai, H., Wang, M. Zhang, Y.-J., Zhu, T.-T. (2022). How
does air pollution affect urban innovation
capability? Evidence from 281 cities in China.
Structural Change & Economic Dynamics 61:
166-178.

Bien, E. (2018). Availability of funds from the cohesion
fund on environmental measures within OPI&E
for 2014—2020 and the effectiveness of their use
by municipalities in the field of water and sewage

management. Desalination and  Water
Treatment 117: 168-174.
Botta, S., Comoglio, C., Petrosillo, 1., (2013).

Implementing the environmental and social
policies of a municipality through an integrated
management system: theoretical framework and
case study. Journal of Environmental Planning &
Management 56(7): 1073-1095.

Broietti, C., Flach, L., Rover, S., Salvador de Souza, J.A.
(2022). Public expenditure and the environ-
mental management of Brazilian municipalities:
a panel data model. International Journal of
Sustainable Development and World Ecology
25(7): 630-641.

Castello, R.N.,Vidal, J.P., Begot, L.H., Faria, T.L.M.
Nunes, S.F. (2017). Environmental management
in Para: The Green Municipalities Program in the
municipality of Abaetetuba [Gestao ambiental no
Para: O Programa Municipios Verdes no
municipio de Abaetetuba] Espacios 38(34): 18.

Fernandez-Gonzélez, J.M., Grindlay, A.L., Serrano-
-Bernardo, F., Rodriguez-Rojas, M.l., Zamorano,
M. (2017). Economic and environmental review
of Waste-to-Energy systems for municipal solid
waste management in medium and small
municipalities. Waste Management 67: 360-374.

Laurian, L. (2008). Environmental Injustice in France.
Journal of Environmental Planning & Manage-
ment 51(1): 55-79.

Lima, M.D.C., de Menezes, S.J.M.D.C., de Almeida,
F.S. (2020). Rainha das Aguas environmental
protection area in the municipality of Paraiba do
sul (RJ, Brazil): Forest cover, contingencies, and
management study [Area de protecdo ambiental
rainha das aguas do municipio de Paraiba do sul
(RJ, Brasil): estudo da cobertura florestal,
contingéncias e manejo]. Ciencia Florestal 30(4):
1130-1146.

Ma, S.M., Zhang, S.S., Chen, Y. (2013). To design
a vulnerable environmental target information
management system of Dalian municipality,
China. Advanced Materials Research 726-731:
4641-4644.

Marciniuk-Kluska A. (2013). Zarzgdzanie $rodowiskiem
w aspekcie zrébwnowazonego rozwoju gospo-
darczego Zeszyty Naukowe Uniwersytetu Przy-
rodniczo-Humanistycznego w Siedicach [Envi-
ronmental management in the aspect of susta-
inable economic development]. Administracja
i Zarzgdzanie 23 (96): 129-140.

Nowak, M.J. (2015). Ocena oddziatywania przedsiew-
ziecia na s$rodowisko jako instrument zarza-
dzania s$rodowiskiem w wybranych gminach
polskich [Assessment of the environmental
impact as an instrument of environmental
management in selected Polish municipalities.
Ekonomia i $rodowisko [Economics and
environment] 1(52): 56-78.

Pan, M., Zou, W., Lv, K., Qian, X. (2022). Can environ-
mental protection interview policy reduce air
pollution? A spatial difference-in-differences
approach. Applied Economics 55(11): 1217-
1233.

Szatata, t. (2013). Zarzgdzanie Srodowiskiem poprzez
implementacje modelu miasta niskoweglowego/
niskoemisyjnego drogg do zréwnowazonego
rozwoju aglomeracji miejskich [Environmental
management through the implementation of
a low-carbon/low-carbon city model as a way to
sustainable development of urban agglo-
merations]. Prace Naukowe Uniwersytetu
Ekonomicznego we Wroctawiu 318: 286-293.

Wojciechowski, R. (2012). Polityka ekologiczna a zarzg-
dzanie srodowiskiem [Environmental policy and
environmental management]. Zeszyty Naukowe
Uniwersytetu  Przyrodniczo-Humanistycznego
w Siedicach. Administracja i Zarzgdzanie 22(95):
417-429.

Wyrebek, H. (2010). Zarzadzanie ochrong srodowiska
w jednostkach samorzgadu terytorialnego na
przyktadzie gminy [Environmental management
in local government units on the example of a
municipality]. Zeszyty Naukowe Akademii Podla-
skiej. Administracja i Zarzgdzanie 11(84): 47-57.

57


https://web-1p-1ebscohost-1com-1pesh0350005d.han.uph.edu.pl/ehost/viewarticle/render?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLta22S7Sk63nn5Kx95uXxjL6nr0ewq61KrqiwOLWwsEy4prU4v8OkjPDX7Ivf2fKB7eTnfLunsUqxp7BPsK6uPvHf4lXhrbFP4NvjTKvYtHqwo7JPsauret%2far0XgprBKs6zkfOGut0u%2b6ON85%2bmkhN%2fk5VXu4qR84LPgi%2fOc8nnls79mpNfsVa%2brtUu2rbFRspzkh%2fDj34y73POE6urjkPIA&vid=5&sid=c737bee4-b6b2-4735-bad1-b02256fdc893@redis
https://web-1p-1ebscohost-1com-1pesh0350005d.han.uph.edu.pl/ehost/viewarticle/render?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLta22S7Sk63nn5Kx95uXxjL6nr0ewq61KrqiwOLWwsEy4prU4v8OkjPDX7Ivf2fKB7eTnfLunsUqxp7BPsK6uPvHf4lXhrbFP4NvjTKvYtHqwo7JPsauret%2far0XgprBKs6zkfOGut0u%2b6ON85%2bmkhN%2fk5VXu4qR84LPgi%2fOc8nnls79mpNfsVa%2brtUu2rbFRspzkh%2fDj34y73POE6urjkPIA&vid=5&sid=c737bee4-b6b2-4735-bad1-b02256fdc893@redis
https://web-1p-1ebscohost-1com-1pesh0350005d.han.uph.edu.pl/ehost/viewarticle/render?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLta22S7Sk63nn5Kx95uXxjL6nr0ewq61KrqiwOLWwsEy4prU4v8OkjPDX7Ivf2fKB7eTnfLunsUqxp7BPsK6uPvHf4lXhrbFP4NvjTKvYtHqwo7JPsauret%2far0XgprBKs6zkfOGut0u%2b6ON85%2bmkhN%2fk5VXu4qR84LPgi%2fOc8nnls79mpNfsVa%2brtUu2rbFRspzkh%2fDj34y73POE6urjkPIA&vid=5&sid=c737bee4-b6b2-4735-bad1-b02256fdc893@redis
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=56032574200&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85054550248&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=8&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85054550248&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=8&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85054550248&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=8&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85054550248&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=8&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85054550248&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=8&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/sourceid/19700175585?origin=resultslist
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/sourceid/19700175585?origin=resultslist
https://web-1s-1ebscohost-1com-1pesh038c0002.han.uph.edu.pl/ehost/viewarticle/render?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLta22S7Sk63nn5Kx95uXxjL6nsEewpbBIsKieUbiotFKwqJ5Zy5zyit%2fk8Xnh6ueH7N%2fiVauntkiypq5Qtq%2bwPvHf4lWyp7BN4ayzequvskqxo7JOtqmreuHcskXhqbBL49e3SLCs5Hu%2b6ON85%2bmkhN%2fk5VXu4qR84LPgi%2fOc8nnls79mpNfsVbausFGurq9KpNztiuvX8lXk6%2bqE8tv2jAAA&vid=6&sid=4125c65b-9423-4683-bcf4-c323ea9026fc@redis
https://web-1s-1ebscohost-1com-1pesh038c0002.han.uph.edu.pl/ehost/viewarticle/render?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLta22S7Sk63nn5Kx95uXxjL6nsEewpbBIsKieUbiotFKwqJ5Zy5zyit%2fk8Xnh6ueH7N%2fiVauntkiypq5Qtq%2bwPvHf4lWyp7BN4ayzequvskqxo7JOtqmreuHcskXhqbBL49e3SLCs5Hu%2b6ON85%2bmkhN%2fk5VXu4qR84LPgi%2fOc8nnls79mpNfsVbausFGurq9KpNztiuvX8lXk6%2bqE8tv2jAAA&vid=6&sid=4125c65b-9423-4683-bcf4-c323ea9026fc@redis
https://web-1s-1ebscohost-1com-1pesh038c0002.han.uph.edu.pl/ehost/viewarticle/render?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLta22S7Sk63nn5Kx95uXxjL6nsEewpbBIsKieUbiotFKwqJ5Zy5zyit%2fk8Xnh6ueH7N%2fiVauntkiypq5Qtq%2bwPvHf4lWyp7BN4ayzequvskqxo7JOtqmreuHcskXhqbBL49e3SLCs5Hu%2b6ON85%2bmkhN%2fk5VXu4qR84LPgi%2fOc8nnls79mpNfsVbausFGurq9KpNztiuvX8lXk6%2bqE8tv2jAAA&vid=6&sid=4125c65b-9423-4683-bcf4-c323ea9026fc@redis
https://web-1s-1ebscohost-1com-1pesh038c0002.han.uph.edu.pl/ehost/viewarticle/render?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLta22S7Sk63nn5Kx95uXxjL6nsEewpbBIsKieUbiotFKwqJ5Zy5zyit%2fk8Xnh6ueH7N%2fiVauntkiypq5Qtq%2bwPvHf4lWyp7BN4ayzequvskqxo7JOtqmreuHcskXhqbBL49e3SLCs5Hu%2b6ON85%2bmkhN%2fk5VXu4qR84LPgi%2fOc8nnls79mpNfsVbausFGurq9KpNztiuvX8lXk6%2bqE8tv2jAAA&vid=6&sid=4125c65b-9423-4683-bcf4-c323ea9026fc@redis
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=57202732143&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=56418190200&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=56223774200&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=57205103597&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85049124505&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=6&citeCnt=5&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85049124505&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=6&citeCnt=5&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85049124505&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=6&citeCnt=5&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/sourceid/23292?origin=resultslist
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/sourceid/23292?origin=resultslist
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=57195196630&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=56204308900&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=56167734500&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=57195202650&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=57195197032&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85026237514&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=15&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85026237514&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=15&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85026237514&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=15&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85026237514&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=15&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85026237514&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=15&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/sourceid/11200153556?origin=resultslist
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=57217456695&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=22984777500&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=55586933400&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=14045979100&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=14045979100&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85019064428&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=11&citeCnt=130&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85019064428&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=11&citeCnt=130&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85019064428&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=11&citeCnt=130&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85019064428&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=11&citeCnt=130&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/sourceid/26490?origin=resultslist
https://web-1s-1ebscohost-1com-1pesh038c0006.han.uph.edu.pl/ehost/viewarticle/render?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZLta22S7Sk63nn5Kx95uXxjL6nsEewpbBIsKieUbiqtlKzqZ5Zy5zyit%2fk8Xnh6ueH7N%2fiVbessEmvr7JPtJzxgeKztEqy2uJ%2brtirTK6n40Wyq%2bNPq6%2fiTK6jtn2yreRI4qauTbHYvorj2ueLpOLfhuWz7oSk2uBV4OnzPvLX5VW%2fxKR57LOwT7WvslC1raR%2b7ejrefKz5I3q4vJ99uoA&vid=8&sid=624ddf0b-401e-45e7-9d40-8e47f0d0053b@redis
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=57220194251&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=56668516800&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=23567797700&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=23567797700&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85097236257&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=1&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85097236257&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=1&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85097236257&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=1&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85097236257&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=1&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85097236257&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=1&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85097236257&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=1&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-85097236257&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=1&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/sourceid/5400152643?origin=resultslist
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=55640071200&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=7409372259&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/authid/detail.uri?origin=resultslist&authorId=57981668900&zone=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-84884936740&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&nlo=&nlr=&nls=&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=21&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-84884936740&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&nlo=&nlr=&nls=&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=21&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-84884936740&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&nlo=&nlr=&nls=&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=21&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/record/display.uri?eid=2-s2.0-84884936740&origin=resultslist&sort=plf-f&src=s&st1=environmental+management%2cmunicipality&nlo=&nlr=&nls=&sid=068c3dc9c949af10fac577d87485f8cd&sot=b&sdt=b&sl=45&s=TITLE%28environmental+management%2c+municipality%29&relpos=21&citeCnt=0&searchTerm=
https://www-1scopus-1com-1lyyimhg8000a.han.uph.edu.pl/sourceid/4700151906?origin=resultslist
https://bazekon.uek.krakow.pl/rekord/171242281
https://bazekon.uek.krakow.pl/rekord/171242281
https://bazekon.uek.krakow.pl/rekord/171242281
https://www-1webofscience-1com-1j94h4tcn0006.han.uph.edu.pl/wos/author/record/2219164
javascript:void(0)
javascript:void(0)
https://bazekon.uek.krakow.pl/rekord/171219119
https://bazekon.uek.krakow.pl/rekord/171219119
https://bazekon.uek.krakow.pl/rekord/171194729
https://bazekon.uek.krakow.pl/rekord/171194729
https://bazekon.uek.krakow.pl/rekord/171194729

