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Abstract: One of the environmental problems of the current generation is the increase in
volume of waste generated, which has a negative impact on the environment and human
health. Therefore, it is important to reduce the amount of waste generated and to manage it
rationally. Waste management is one of the areas of environmental protection. The article
examines the changes in the amount and structure of waste generated in Poland in the period
2017-2020. An analysis of the size and structure of funding sources of the main forms
of waste management was also carried out. The aim of the article was to present, compare
and evaluate the changes occurring in waste management and its sources of financing.
The research considered the impact of the Covid-19 pandemic on the volume of waste
generated and on waste management. The analysis shows that the crisis caused by the Covid-19
pandemic affected the decrease in the volume of total waste generated and the increase in the
volume of municipal waste. There was also some variation in the area of generated waste and
its management in individual provinces.
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1. Introduction

As a result of the dynamic development of the economy and increased levels of
consumption, there has been an increase in the amount of waste generated, threatens
both the environment and human health (Goérka, Poskrobko, and Radecki, 2001,
p. 103). The scale of generated waste is a problem of contemporary society, posing
a challenge in the field of seeking and implementing solutions for the neutralisation
and ecological management of waste (Dmowska and Warechowska, 2009, p. 95).
In Poland, 122.6 million tonnes of waste were generated in 2020, of which
approximately 10% was municipal waste. Thus, municipal waste amounted to 346 kg
per capita. The volume of generated municipal waste per one inhabitant in the
European Union in 2020 was 505 kg.

Waste management is one of the areas of environmental protection, which
includes the collection, transport, recovery, and disposal of waste, as well as the
supervision of the activities undertaken in this respect and the places where waste is
disposed of. The implementation of the main principles of waste management also
includes proceedings in the area of waste prevention and measures for the thermal
processing of waste with energy and heat generation.

In the global effort to protect the environment, the EU plays a significant role.
The European Commission’s European Green Deal development strategy has as
its central goal the achievement of climate neutrality by 2050. It is an ambitious
plan to transform Europe into a society with a modern, economical and sustainable
economy, and to move away from an economy that consumes non-renewable
resources. This area assumes a transition to a closed-circuit economy, in which the
consumption of raw materials and waste is minimised, as well as emissions and loss
of energy by creating a closed loop of processes (Broniewicz, Godlewska, Lulewic-
-Sas, and Mitasewski, 2019, pp. 23-24; Pikon, 2018, p. 28). Poland’s membership in
the European Union obliges it to follow its priorities and intentions in the field of
environmental protection. However, the implementation of the concept of transition
to a circular economy, with a minimum amount of waste generated, requires both
time and considerable financial resources.

The article presents issues related to waste management in Poland. It examines,
among others, the dynamics of changes in the amount of generated waste, analyses
both the structure of the generated waste and the structure of financing individual
forms of waste management. The aim of the article was to present, compare and
evaluate the changes in the generation of waste as well as the financing of individual
forms of waste management. The analysis covers the period 2017-2020, hence it
also takes into account the impact of the Covid-19 pandemic on the volume of waste
generated.

The data source for the calculations, the results presented and analysis is the
Central Statistical Office (GUS).
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2. The problem of waste overproduction
and EU waste management policy

The amount of waste generated and its inappropriate management adversely affect
the state of the environment and thus lead to the deterioration of human life and
health (Manczarski and Juda-Rezler, 2010, p. 97; Sonesson, Bjorklund, Carlsson,
and Dalemo, 2000, p. 29).

The type and volume of waste generated depends also on the quality and
availability of raw materials, production technology and technical progress,
the standard of living of the population and the consumption of material goods,
the existing level of awareness and environmental ethics of the population, and
the value of financial resources allocated to research and development for pro-
environmental innovations and modern technologies (Ciechelska, 2009, p. 142;
Czaja and Becla, 2007, p. 317; Directive EU, 2018/851; Dobrzanska, Dobrzanski,
and Kietczewski, 2009, p. 277).

One of the priorities of the European Union’s pro-environmental policy in the
field of waste management is the implementation of solutions contributing to the
development of a closed-circuit economy model, in which the starting point for waste
management is the reduction of its generation, followed by re-use, other recovery
(e.g. energy) and, as a last resort, disposal (landfilling and incineration without
energy recovery). It is important to extract the highest quality resources from waste.

The transformation to a circular economy is to be assisted by the implementation
of the tasks set by the European Union to which the EU Member States have
committed, including:

* to make every effort to ensure that, from 2030, all recyclable or otherwise
recoverable waste, in particular municipal waste, is kept out of landfills. The
only exception is for waste for which landfilling provides the best environmental
performance,

e to reduce the volume of municipal waste landfilled to no more than 10% of the
total municipal waste generated by 2035,

* to increase the proportion of municipal waste recycled to no less than 55%
(by 2025), 60% (by 2030), 65% (by 2035).

In 2020, more than 225 million tonnes of municipal waste was generated in the
European Union, of which 48% by weight was composted and recycled (Eurostat,
2022). There is variation in the volume of waste generated and its management
across the EU. Wealthier countries tend to generate more waste per capita, with
tourism contributing to a higher value of this indicator, for example in Malta
(643 kg per capita).

In 2020, Austria had the highest share of municipal waste per capita (834 kg),
followed by Denmark (814 kg) and Luxembourg (790 kg). For Germany, the indicator
stood at 628 kg. Romania had the lowest recycling rate (287 kg). In contrast, recycling
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of municipal waste in the countries concerned reached the following levels: Romania
13.7%, Malta 10.5%, Luxembourg 52.8%, Denmark 45%, Austria 61.8%. Germany
had the highest municipal waste recycling rate — its value was 68.3%.

3. Analysis of the volume of waste generated

The dynamic increase in the production of waste is having a negative impact both on
the environment and on human health. There is a danger of unfavourable and
irreversible changes to the ecosystem (Grabowska, 2001, p. 21; Pezzey and Toman,
2002, pp. 5-12; Poskobko and Poskrobko, 2012, pp. 123-126). Therefore, in relation
to the generation of waste, it is very important to implement strategies for its rational
management.

In Poland, compared to 2019, a decrease of 3.4% in total waste generated to
122.6 million tonnes was noted in 2020. On the other hand, in the case of municipal
waste, an increase of 4.1% in the amount of waste generated was recorded at
13.1 million tonnes. The rate of generated municipal waste per capita in Poland was
346 kg and increased by 10 kg compared to 2019. As in previous years, it was one of
the lowest in the European Union.

Table 1 shows an evaluation of the total amount of the generated waste in Poland
in 2017-2020.

Table 1. Evaluation of the total amount of the generated waste in Poland in 2017-2020

Specification Years
2017 2018 2019 2020
Waste total (mln t) 125.7 127.8 126.9 122.6
a) excluding municipal waste 113.8 115.3 114.1 109.5
b) municipal waste 11.9 12.5 12.8 13.1
Structure (%)
a) excluding municipal waste 90.5 90.2 89.9 89.3
b) municipal waste 9.5 9.8 10.1 10.7
Dynamics of changes in the volume waste generated (previous year = 100%)
a) total waste 101.6 99.3 99.6
b) excluding municipal waste 101.4 98.9 95.9
¢) municipal waste 104.3 102.1 102.9

Source: authors’ own calculations based on GUS (GUS, 2018, 2019, 2020, 2021).

As regards total waste, 2019 and 2020 saw a decrease in waste generation of
0.7 p.p. and 0.4 p.p. respectively compared to the previous year. In 2019 and 2020,
the amount of industrial waste generated also decreased by 1.1 p.p. and 4.1 p.p.
respectively. Only in the case of municipal waste, did the generation of municipal
waste increase every year. In the period under study, the average annual rate of
change in the volume of waste generated was as follows:
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e total waste: —0.9%,
e industrial waste: —1.3%,
* municipal waste: 3.1%.

Industrial waste accounts for about 90%, and municipal waste 10% of the total
amount of waste generated. In the structure analysed, the share of industrial waste
was decreasing year by year. In 2017, it accounted for 90.5% of total waste generated,
and in 2020 by 1.2 p.p. less (89.3%). The opposite was the case with the share of
municipal waste in the total structure of generated waste. In 2017, it accounted for
9.5%, and in 2020 it was 10.7% of total waste.

In total, most waste was generated in Dolnoslgskie province (Table 2). In 2020,
34.5 million tonnes of waste were generated there, which accounted for 28.1% of
waste generated in Poland. This is followed by Slgskie province, where 29.4 million
tonnes of waste was produced (24% of waste in Poland). Lubuskie, Podkarpackie,
Podlaskie and Opolskie provinces had the lowest amounts of the generated waste.

Table 2. Evolution of the total amount of generated waste in individual provinces (in millions
of tonnes) and their share (%) in the total amount of generated waste in Poland in the period 2017-2020

. . Years
Provinces Specification 2017 2018 2019 2020
min t % min t % min t % min t %

Dolno$laskie 36.3 28.9 35.1 |27,5 353 27.9 34.5 28.1
Kujawsko-Pomorskie 2.5 1.9 2.5 1.9 2.3 1.8 2.3 1.8
Lubelskie 6.8 5.4 7.9 6.2 7.5 5.9 6.3 5.1
Lubuskie 1.0 0.8 0.9 08 1.0 0.8 1.1 0.9
Lodzkie 7.7 6.1 10.8 8.4 9.1 7.1 8.0 6.6
Matopolskie 6.7 5.3 7.4 5.8 7.6 5.9 6.4 5.2
Mazowieckie 7.4 5.9 7.8 6.1 7.6 6.0 7.9 6.5
Opolskie 1.9 1.6 2.1 1.7 2.3 1.8 1.8 1.4
Podkarpackie 1.3 1.0 1.3 1.0 1.3 1.1 1.6 1.3
Podlaskie 1.4 1.1 1.2 0.9 1.3 0.7 1.6 2.2
Pomorskie 2.5 1.9 2.9 2.3 1.9 1.5 2.7 2.2
Slaskie 33.2 26.4 30.3 23.7 32.2 25.4 29.4 24.0
Swictokrzyskie 4.6 3.6 5.3 4.1 5.3 4.2 4.9 4.0
Warminsko-Mazurskie 1.4 1.1 1.1 0.9 1.4 1.1 2.9 2.4
Wielkopolskie 53 4.2 4.9 3.8 4.8 3.8 4.6 3.7
Zachodniopomorskie 5.7 4.6 6.2 4.8 6.4 5.0 5.6 4.5

Source: authors’ own calculations based on GUS (GUS, 2018, 2019, 2020, 2021).

In the period under analysis, the average annual growth rate of the total waste
generated was characteristic of the Podlaskie, Swietokrzyskie and Warmirsko-
-Mazurskie provinces. In the remaining provinces, the average annual rate of the
decrease of the total waste generated was observed, with the greatest rate of decrease
in Wielkopolskie (—5.2%) province, followed by Slgskie (—4.05%) province.
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In the period analysed, Poland noted an increase in the share of municipal waste
in the total waste generated (Table 3). In comparison with 2018, this share increased
by 0.3 p.p. and already in the following year by 0.6 p.p. A significant share of indus-
trial waste can be seen in the Dolnoslgskie (96.6%), Slgskie (93.9%), Swietokrzyskie
(93.7%) and £odzkie (89.4%) provinces. On the other hand, the largest share of gen-
erated municipal waste was found for the Lubuskie (36.1%), Kujawsko-Pomorskie
(31.7%) and Podkarpackie (31.6%) provinces.

Table 3. Structure of municipal and industrial waste generated in selected provinces
in the period 2017-2020

Years
Specification 2017 2018 2019 2020
1 | M 1 | M Y 1 | M
% % % %
Poland 90.5 9.5 | 90.2 9.8 | 89.9 | 10.1 | 893 | 10.7
Dolnoslaskie 97.0 3.0 | 96.8 32 | 96.7 33 | 96.6 34
Kujawsko-Pomorskie 742 | 258 | 732 | 26.8 | 704 | 29.6 | 683 | 31.7
Lubelskie 93.6 64 | 94.0 6.0 | 934 6.6 | 917 8.3
Lubuskie 63.9 36.1 62.2 | 37.8 63.0 | 37.0 | 639 | 36.1
Lodzkie 90.8 92 | 92.7 73 | 91.0 9.0 | 894 | 10.6
Matopolskie 849 | 151 | 855 | 145 | 858 | 142 | 824 | 17.6
Mazowieckie 759 | 24.1 | 769 | 23.1 | 773 | 22.7 | 763 | 23.7
Opolskie 840 | 160 | 847 | 153 | 854 | 146 | 789 | 21.1
Podkarpackie 63.5 36.5 62.1 379 | 61.6 | 384 | 684 | 31.6
Podlaskie 794 | 20.6 | 747 | 253 | 59.6 | 404 | 875 | 125
Pomorskie 67.8 | 322 | 71.8 | 282 | 54.1 | 459 | 689 | 31.1
Slaskie 95.2 48 | 945 55 | 947 53 | 939 6.1
Swietokrzyskie 94.9 51 | 953 47 | 94.6 54 | 937 6.4
Warmifisko-Mazurskie 694 | 306 | 61.1 | 389 | 69.7 | 303 | 853 | 14.7
Wielkopolskie 77.7 | 223 | 751 | 249 | 741 | 259 | 724 | 27.6
Zachodniopomorskie 889 | 11.1 | 8.7 | 103 | 89.6 | 104 | 884 | 11.6

I — industrial waste, M — municipal waste.

Source: authors’ own calculations based on GUS (GUS, 2018, 2019, 2020, 2021).

Compared to 2017, in 2018 all the provinces showed an increase in waste

generated per capita (Table 4). The largest increase was noted in the £odzkie (11.2%)
province. In the following year, in two provinces (the Mazowieckie and Warminsko-
-Mazurskie provinces) there was a decrease in the value of the municipal waste
per capita indicator, whereas in 2020, five provinces (Dolnoslgskie, Podkarpackie,
Pomorskie, Warminsko-Mazurskie, Zachodniopomorskie) recorded a lower value of
the analysed indicator in relation to the previous year. Unfortunately, these provinces
did not include the Mazowieckie province, where the amount of waste generated per
capita increased by 7.8%.
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Table 4. Dynamics of changes in the volume of municipal waste generated per capita

in individual provinces in the period 2017-2020 (previous year = 100%)

Specification Years
2018 2019 2020
Poland 104.3 102.2 103.0
Dolnoslaskie 105.2 102.9 98.8
Kujawsko-Pomorskie 104.6 103.7 103.9
Lubelskie 107.3 105.6 105.9
Lubuskie 100.2 105.3 101.6
Lodzkie 111.2 104.3 104.2
Matopolskie 106.5 100.3 104.4
Mazowieckie 101.6 95.5 107.8
Opolskie 103.1 103.8 111.8
Podkarpackie 107.3 103.6 97.5
Podlaskie 107.5 111.9 101.8
Pomorskie 102.5 104.8 95.2
Slaskie 104.2 102.6 105.1
Swietokrzyskie 107.1 115.4 110.3
Warminsko-Mazurskie 104.4 99.2 99.3
Wielkopolskie 102.3 101.3 100.8
Zachodniopomorskie 100.7 103.7 97.7
Source: authors’ own calculations based on GUS (GUS, 2018, 2019, 2020, 2021).
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Fig. 1. Rates of change in the generation of municipal waste per on inhabitant in individual provinces

in the period 2017-2020

Source: own elaboration.
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In Poland, in the period 2017-2020, municipal waste per capita increased on
average annually by 3.2% (Figure 1). In all the provinces there was a positive rate
of change of this indicator. However, significant variation can be observed in the
average annual growth of generated waste per one inhabitant in individual provinces.
The highest growth rate of municipal waste per one inhabitant was recorded in the
Swietokrzyskie (10.9%) province followed by the Podlaskie (6.9%) and Zédzkie
(6.8%) provinces. The lowest average annual growth rate of municipal waste per one
inhabitant was observed in the Zachodniopomorskie (0.7%), Pomorskie (0.7%) and
Warminsko-Mazurskie (0.9%) provinces.

4. Changes in waste management

The rational use of resources and minimising the amount of waste generated is
intended to limit the negative environmental impact of the resulting products.
In terms of environmental protection, it is important to strive for waste management,
including abandoned and hazardous waste. The priority in the area of implementing
the concept of a closed-circuit economy (CFC) is to strive for a state of the economy
in which materials and raw materials could function for as long as possible by
originating from the full recovery of waste.
Table 5 shows the structure of management of generated industrial waste.

Table 5. Structure of management of generated industrial waste in the period 2017-2020

Specification Years

2017 2018 2019 2020

Total: industrial waste generated (mln t) 113.8 115.3 114.1 109.5
Structure (%)

Recovered 49.1 50.6 48.9 48.4
Disposed, of which 46.9 47.4 48.1 47.9
a) thermal 90.1 89.8 89.2 88.4

b) landfilled 0.77 0.78 0.52 0.76
Transferred to other recipients 2.9 0.9 1.8 1.4
Temporarily stored 1.1 1.1 1.2 2.3

Source: authors’ own calculations based on GUS (GUS, 2018, 2019, 2020, 2021).

In the studied structure, the largest part of industrial waste was recycled.
However, 2019 and 2020 showed a slight decrease in this form of waste management
compared to the previous year (by 1.7 p.p. and 0.5 p.p., respectively). Disposal of
industrial waste was in second place in terms of its share of the analysed structure.
From 2017 to 2019, this share increased, but there was a slight decrease in 2020

(by 0.2 p.p.).
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Thermally disposed waste in 2017 accounted for more than 90% of disposed
waste. However, from year to year the share of this form of waste disposal decreased,
which in 2020 was at the level of 88.4%.

Landfilling, in turn, accounted for about 0.8% of the waste disposal volume.
The exception was 2019, when it was at the level of 0.52%.

In the structure analysed, the share of transfer of industrial waste to other
recipients fluctuated. In 2017 it was 2.9%, in 2018 it decreased by 2.1 p.p., while in
2019 it increased by 0.9 p.p. and in 2020 it decreased again and reached 1.4%.

Compared to the previous year, the share of industrial waste temporarily stored
increased in 2019 and 2020 (by 0.1 p.p. and 1.1 p.p. respectively).

In 2019 and 2020 the amount of industrial waste recovered decreased by 4.5%
and 5.1%, respectively (Table 6).

Table 6. Dynamics of the management of produced industrial waste in Poland in the period
2017-2020 (previous year = 100%)

Specification Years Rate of changes

2018 2019 2020 (%)

Industrial waste generated (total) 101.4 98.9 95.9 -1.3
Recovered 104.6 95.5 94.9 -1.8
Disposed, of which 102.3 100.4 95.5 —0.6
a) thermal 104.1 67.0 138.6 -1.1

b) landfilled 101.3 99.8 94.7 -1.5
Transferred to other recipients 30.4 205.6 76.4 —21.8
Temporarily stored 103.3 110.9 179.3 27.1

Source: authors’ own calculations based on GUS (GUS, 2018, 2019, 2020, 2021).

In 2020, the amount of industrial waste disposed of decreased by 4.5%. In the
case of thermal disposal of waste, a decrease of 33% was recorded in 2019 and an
increase of 38.6% the following year compared to the previous one.

As for the amount of industrial waste landfilled, 2019 and 2020 showed a de-
crease of 0.2% and 5.3% respectively compared to the previous year.

Inthe period under consideration, significant fluctuations occurred in the amount
of waste sent to other recipients. Compared to the previous year, a decrease of 69.6%
was observed in 2018, an increase of 105.6% in 2019 and a renewed decrease of
24.6% in 2020.

Industrial waste temporarily stored was characterised by an annual increase
(by 79.3%), with a particular increase noted in 2020.
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Table 7 shows the structure of management of generated municipal waste.

Table 7. Structure of management of generated municipal waste in Poland in the period 2017-2020

Specification Years

2017 2018 2019 2020

Total: municipal waste generated (mln t) 11.9 12.5 12.8 13.1
Structure (%)

Recycling 26.7 26.2 25.0 26.7
Composting 7.1 8.1 9.0 12.0
Incineration 24.4 24.1 22.9 21.5
Landfilling 41.8 41.6 43.1 39.8

Source: authors’ own calculations based on GUS (GUS, 2018, 2019, 2020, 2021).

The largest share in the management of municipal waste occurred in the case of
its storage (39.8%-43.1%). This was followed by recycling (25%-26.7%), incineration
(21.5%-24.4%) and composting (7.1%-12.9%). Waste composting showed an annual
increase in their share in the analysed structure (from 7.1% in 2017 to 12% in 2020).
The opposite occurred in the case of thermal processing of municipal waste, as its
share in the analysed structure decreased year by year (from 24.4% in 2017 to 21.5%
in 2020).

Fluctuations in the structure analysed occurred in the case of the share of waste
subject to recycling and landfilling. In 2019, the share of recycling in the municipal
waste management structure was 25% (by 1.2 p.p. less than in 2018), and in 2020 it
increased by 1.7 p.p. However, landfilling of waste in 2019 showed an increase by
1.5 p.p. of its share in the analysed structure compared to the previous year, and in
2020 a decrease by 2.3 p.p. compared to the previous year.

Table 8. Dynamics of the management of produced municipal waste in Poland
in the period 2017-2020 (previous year = 100%)

Specification Years Rate of
2018 2019 2020 changes (%)
Municipal waste generated (total) 104.3 102.1 102.9 3.1
Municipal waste per capita in kg 104.3 102.2 103.0 3.2
Recycling 102.2 97.6 109.6 3.0
Composting 119.3 113.9 136.9 23.0
Incineration 103.1 96.9 96.7 -1.1
Landfilling 103.8 105.7 95.1 1.4

Source: authors’ own calculations based on GUS (GUS, 2018, 2019, 2020, 2021).

In 2018, an increase in the amount of processed waste was noticeable in all
forms of municipal waste management (Table 8). However, in 2019, the volume of
waste recycled and incinerated decreased (by 2.4% and 3.1% respectively). In turn,
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in 2020, compared to the previous year, the amount of municipal waste stored and
thermally transformed decreased (by 4.9% and 3.3% respectively).

Every year there was an increase in the amount of waste subject to composting.
In particular, an increase occurred in 2020, as the amount of waste managed in this
form increased by 36.9% compared to the previous year.

In the period analysed, the highest average annual growth rate was characteristic
of waste subjected to composting (23%), and then recycling (3%) and landfilling
(1.4%). In the case of incineration, there was an average annual decrease in the
amount of municipal waste processed in this form (—1.1%).

5. Financing of expenditure related to waste management

The implementation of the concept of a transition to a circular economy, involving
the reduction of waste generation, requires time and financial resources.

In 2020, expenditure on fixed assets serving environmental protection decreas-
ed by 8.1%, and amounted to PLN 11.4 billion (Table 9).

Table 9. Expenditure on fixed assets for environmental protection and the structure
of this expenditure by directions of destination for environmental protection

. . Years

Specification 2017 | 2018 | 2019 | 2020
Total: expenditure on fixed assets for environmental protection 6.8 10.4 12.4 11.4
(bln PLN)

Structure (%)

Protection of air and climate 339 | 283 329 | 32.7
Wastewater management and protection of water 39.8 | 52.3 | 48.7 | 483
Waste management 12.7 6.9 6.7 6.5
Protection of soil, groundwater and surface water 0.7 0.5 0.8 1.8
Noise and vibration reduction 0.98 0.96 1.19 1.2
Protection of biodiversity and landscape 2.0 1.4 1.1 1.5
Research and development activity 0.02| 0.07| 0.03 0.05
Other environmental protection activities 9.9 9.57 8.58| 7.85

Source: authors’ own calculations based on GUS (GUS, 2018, 2019, 2020, 2021).

As regards the structure of expenditure on fixed assets for environmental
protection, expenditure for waste water management and water protection dominated,
followed by air and climate protection and waste management. In the considered
structure, the share of expenditure on environmental protection fixed assets in waste
management decreased from year to year. In 2017 this share was 12.7% and in 2020
it was 6.2 p.p. lower and thus dropped to 6.5%.
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Compared to the previous year, in 2020, expenditure on environmental protection
fixed assets for waste management decreased by 10.4% and stood at PLN 744.7
million (Table 10).

Table 10. Expenditure on fixed assets for environmental protection and their structure according
to the main directions of investment in waste management

Years
Specification 2017 | 2018 | 2019 [ 2020
Expenditure (mln PLN)
Waste management (total) 867.7 | 713.9 | 831.6 | 744.7
Preventing pollution 2.1 4.5 3.6 | 34.0
Waste collection and transport 164.8 | 255.8 | 369.2 | 353.2
Treatment and disposal of hazardous waste 5.8 5.6 10.7 | 36.3
Treatment and disposal of waste, other than hazardous waste 591.8 | 271.8 | 298.1 | 231.1
Other types of activity 104.1 | 176.2 | 149.9 | 108.1
Structure (%)

Preventing pollution 0.2 0.6 0.4 4.6
Waste collection and transport 189 | 358 | 444 | 474
Treatment and disposal of hazardous waste 0.7 0.8 1.3 4.9
Treatment and disposal of waste, other than hazardous waste 68.2 38.1 359 28.6
Other types of activity 12.0 | 24.7 18.0 14.5

Source: authors’ own calculations based on GUS (GUS, 2018, 2019, 2020, 2021).

In the period under review, an average annual 5% decrease in total expenditure
on environmental fixed assets for waste management was noted. Compared to
2019, expenditure on fixed assets for pollution prevention (by PLN 30.4 million)
and hazardous waste disposal and neutralisation (by PLN 25.6 million) increased
significantly in 2020. In contrast, expenditure on neutralisation and the disposal of
non-hazardous waste decreased by PLN 67 million.

In the case of the structure of expenditure on fixed assets for environmental
protection, since 2019 expenditure on waste collection and transport has been
dominant, followed by the neutralisation and disposal of non-hazardous waste.
In the analysed structure, expenditure for disposal and disposal of non-hazardous
waste are characterised by an annual decline.

In the examined period, the average annual rate of change in the volume of
individual expenditure on environmental protection fixed assets for particular forms
of waste management was:

e prevention of pollution: 151.8%,

» waste collection and transport: 28.9%,

* neutralisation and disposal of hazardous waste: 84.6%,

* neutralisation and disposal of non-hazardous waste: —28.6%.

In the analysed structure (Table 11), the share of enterprises in each of the main
directions of financing of fixed asset expenditure in the field of waste management
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was the largest. Compared to 2017, in 2020, within the considered structure, an
increase in the share of municipalities in pollution prevention (5 p.p.) and waste
collection and transport (10.9 p.p.) was recorded, while the share of budgetary units
in financing the analysed expenditure incurred in pollution prevention increased
(from 0.5% in 2017 to 3.2% in 2020).

Compared to 2018, in 2019 there was a decrease in the share of municipalities in
financing the expenditure in the area of waste collection and transport (9.5 p.p.) and
pollution prevention (6.1 p.p.).

In the case of enterprises, there was a negative rate of change in the financing
of expenditure on environmental protection fixed assets in the field of waste
management.

In the period under consideration, the average annual rate of change in the
volume of outlays incurred by individual groups of investors on environmental fixed
assets for waste management was:

e enterprises: —7.7%,
* municipalities: 15.3%,
e budgetary units: 80.9%.

Table 11. Expenditure on fixed assets for environmental protection in the field of waste management
incurred by individual groups of investors and the structure of this expenditure by main investment
directions in the field of waste management and by investor groups

Specification Years
2017 | 2018 | 2019 | 2020
Total: waste management (mln PLN) 867.7 | 713.9 | 831.6 | 744.7
a) enterprises 809.6 | 581.6 | 733.3 | 636.8
b) municipalities 55.1 1 1122 79.8 | 844
¢) budgetary units 39| 20.1 184 | 23.5
Structure (%)
Preventing pollution
a) enterprises 93.2 81.5 88.2 85.5
b) municipalities 6.3 15.7 9.6 11.3
c) budgetary units 0.5 2.8 2.2 3.2
Waste collection and transport
a) enterprises 88.9 | 65.8 81.6 | 78.8
b) municipalities 9.5| 264 169 204
c) budgetary units 1.6 7.8 1.5 0.9
Treatment and disposal of hazardous waste
a) enterprises 100 100 99.3 99.6
b) municipalities — — 0.7 0.4
¢) budgetary units — — — —
Treatment and disposal of waste, other than hazardous waste
a) enterprises 95.6 | 982 | 94.6| 953
b) municipalities 4.2 1.7 1.7 3.9
¢) budgetary units 0.2 0.1 3.7 0.8

Source: authors’ own calculations based on GUS (GUS, 2018, 2019, 2020, 2021).



54 Ewa Dziawgo

6. Conclusion

Implementing more rational waste management can contribute to the more efficient
use of natural resources. It is one of the priorities in the field of environmental
protection. The key objectives pursued in the field of environmental protection in
the area of waste management include reducing the amount of waste deposited,
increasing the mass of waste recycled and other recovery processes, reducing the
amount of waste generated, and limiting the negative environmental impact of
manufactured products. The implementation of such very important assumptions
requires both time and significant financial resources. In Poland, in 2020, expenditure
on environmental protection in the field of waste management was 10.5% lower
compared to the previous year.

During 2017-2020, disparities in waste generation were noted across the
provinces. while the pandemic period, total waste generation (by 0.8% and 3.4%
respectively) and industrial waste generation (by 1% and 4.1% respectively)
decreased between 2019 and 2020. In the studied period, eight provinces showed an
average annual decrease in the amount of total waste and industrial waste generated,
namely the Dolnoslgskie, Kujawsko-Pomorskie, Lubelskie, Matopolskie, Opolskie,
Slgskie, Wielkopolskie and Zachodniopomorskie provinces.

The amount of municipal waste generated increased annually between
2017 and 2020. In each province there was a positive rate of change in the given
scope, however some variation between provinces was also observed. The lowest
average annual growth of municipal waste generation was noted in the Pomorskie,
Zachodniopomorskie and Warminsko-Mazurskie provinces.

The main principle of the EU’s waste management strategy is to implement
closed-cycle economy methods and approaches, to dispose of waste and to reduce
the mass of waste sent to landfills.

In the period 2017-2020, in the case of industrial waste, an average annual
decrease was noted in terms of recovery and disposal, while the mass of temporarily
stored waste increased significantly.

In turn, municipal waste management in certain areas, was characterised by
more favourable indicators as there was an average annual increase in recycling and
composting. However, unfavourable changes were recorded in thermal processing
(negative rate of change) and landfilling (positive rate of change).

The implementation of the EU’s policy intentions to move towards a circular
economy and the implementation of waste management reforms requires significant
financial resources.

In the years in question, the average annual rate of decrease in the volume
of expenditure on fixed assets for environmental protection in the area of waste
management was 5%. In 2020, in the structure of expenditure on fixed assets for
environmental protection, expenditure on waste management accounted for 6.5%.
The largest part of this expenditure is allocated to fixed assets for environmental
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protection in the field of waste collection and transport as well as disposal and
disposal of non-hazardous waste. In the period under analysis, the expenditure
incurred for pollution prevention had the highest growth rate, followed by expenditure
for hazardous waste neutralisation and disposal and waste collection and transport.
However, expenditure on non-hazardous waste neutralisation and disposal showed
a mid-term decline.

The possibility of achieving priorities in the field of reduced waste generation,
waste disposal and moving towards a closed-circuit economy depends on the
financial potential earmarked for action in the areas concerned. It is also important
to allocate available funds to the implementation of tasks which bring the greatest
and most beneficial effects for the environment. The general objective is to improve
the condition of the environment and to manage its resources in a sustainable way
through stable, effective and efficient support for undertakings and initiatives serving
the environment. It should be stressed that the increase of the ecological awareness
of society considerably facilitates the introduction of the concept of rational waste
management, yet the implementation of the established priorities also requires time.
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ANALIZA ZMIAN ILOSCI WYTWARZANYCH

1 ZAGOSPODAROWYWANYCH ODPADOW W POLSCE
NA TLE ZALOZEN UE W ZAKRESIE GOSPODARKI
ODPADAMI

Streszczenie: Jednym z problemow ekologicznych obecnego pokolenia jest wzrost ilosci wytwarza-
nych odpadow. Wywieraja one niekorzystny wplyw na srodowisko i zdrowie cztowieka. Stad tak wazne
jest zmniejszanie ich ilo$ci i racjonalne ich zagospodarowywanie. Gospodarka odpadami jest jednym
z obszarow ochrony $rodowiska. W artykule zbadano zmiany ilosci i struktury wytwarzanych odpadow
w Polsce w latach 2017-2020. Przeprowadzono takze analiz¢ wielkoSci i struktury zrédet finansowania
glownych form zagospodarowania odpadow. Celem artykutu jest przedstawienie, porownanie i ocena
zmian zachodzacych w gospodarce odpadami oraz w zrddtach jej finansowania. W badaniach uwzgled-
niono wplyw pandemii COVID-19 na ilo§¢ wytworzonych odpadéw i na zarzadzanie gospodarkg nimi.
Z przeprowadzonej analizy wynika, ze kryzys wywotany pandemig COVID-19 wplynal na zmniejsze-
nie iloéci wytworzonych odpadow ogoétem i na wzrost wielkosci odpadow komunalnych. Odnotowano
réwniez pewne zroznicowanie w obszarze wytwarzanych odpadow i ich zagospodarowywaniu w po-
szczegblnych wojewodztwach.

Stowa kluczowe: odpady, gospodarka odpadami, odpady komunalne, odpady przemystowe.
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