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INTRODUCTION

The system of municipal solid waste (MSW) 
management in Poland, operating since 2013, as-
sumes that the authorities of the local government 
units are responsible for collection and proper 
waste management [Journal of Laws 2011, item 
897, as amended and further referred to as the Act 
on maintaining cleanliness and order in munici-
palities/communes (AMCOM)]. In this system, 
the commune influences each of its elements and 
thus can shape the way municipal waste is man-
aged in its area [Kołaczek 2012]. Currently, all 
residents of Poland are obliged to render waste. 

By means of a resolution, the commune council 
determines the rates of the fee for municipal waste 
management as well as the date, frequency and 
mode of its payment. The fee includes the costs 
of collection, transport, recovery and disposal 
of waste, creation and maintenance of selective 
waste collection points, as well as the costs of ad-
ministrative service of the system. The munici-
pality/commune is obliged to award either a pub-
lic contract for the collection of municipal waste 
from property owners, or a public contract for the 
collection and management of the waste through 
a tender or an “in house” contract [Journal Laws 
of 2016, item 250]. As mentioned by Malinowski 
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ABSTRACT
The changes in the waste management system that have been introduced in Europe and in the world were aimed 
at counteracting the emergence of illegal dumping sites and increasing the levels of waste recovery and recycling, 
so that waste management remains in line with the principles of sustainable development and circular economy. 
The change introduced in 2013 in the municipal waste management system in Poland concerned the assumption 
of full responsibility by municipalities for the municipal waste collected from owners of residential properties, 
as well as the establishment and organization of a charging system for residents for the collection and manage-
ment of the waste. The purpose of the study was to conduct a comparative analysis of fees paid by residents of 
93 selected communes of the Lubelskie Province. The study examined the impact of the amount of fees for the 
waste collection and management on the share of households declaring selective municipal waste collection, the 
share of selectively collected waste, and the mass accumulation rate of municipal waste. As a result of the analysis 
conducted using the data from the years 2013–2016, it was revealed that the amount of fees for the collection and 
management of waste in households that sorted waste contributed significantly to the increase in the percentage 
of selectively collected waste. Similarly, the smaller the value of the ratio of rates for sorted and mixed waste, the 
greater the segregation efficiency. This indicates that in the case of the analyzed region, the lower fee charged for 
sorting waste was an incentive for residents to sort waste.

Keywords: municipal solid waste, waste management, waste collection, waste management fees



47

Journal of Ecological Engineering  Vol. 20(10), 2019

[2014], the lowest price offered for the service 
is usually the main criterion for selecting a task 
contractor in the tender procedures conducted by 
communes. This approach caused that the envi-
ronmental aspect of the Act took secondary prior-
ity to economic aspects. Steinhoff-Wrześniewska 
[2015] notes that at the time of system changes, 
communes did not hold credible data so as to es-
tablish a reliable waste management plan. If the 
planned financial means obtained for waste man-
agement are insufficient, the commune is obliged 
to add money from its budget and increase fees. 
The surplus funds gained from waste manage-
ment can be allocated by the commune solely to 
the functioning of the system, e.g. creation of se-
lective collection points, educational campaigns, 
etc. [Journal of Laws of 2016, item 250].

Currently, the fees depend on the character-
istics of households where waste is generated. 
However, Dijkgraaf and Gradus [2009], Sakai et 
al. [2008] and van Beukering et al. [2009] showed 
the benefit of using fees based on the weight of 
waste. These benefits have a financial, social and 
educational dimension. More and more munici-
palities in Europe are implementing a “unit based 
pricing” system. Unfortunately, there are still cas-
es of illegal dumping sites in such municipalities/
communes. In Poland, the fees for waste were 
made independent of the mass of the waste gen-
erated. Thus, the principle of charging equal and 
relatively low fees was adopted. In this way, the 
government wanted to motivate property owners 
to dispose of all generated waste for management, 
and not to illegal landfills.

As indicated above, the obligation to deter-
mine the amount of fees alone for the collection 
and transport of municipal waste lies with the mu-
nicipality/commune, which is a difficult task due to 
the fact that the local community largely does not 
accept the need to incur the fees for the recovery 
of municipal waste, and at the same time, this rate 
should balance the revenues from the fees paid by 
individual and collective producers with the costs 
of the recovery system operation [Goleń 2014]. 
The general principles of calculating the fee are set 
out in the Act on maintaining cleanliness and or-
der in municipalities Civil Code in Article 6i. They 
vary depending on the type of real estates:
 • inhabited real estates – for each month in 

which a resident lives in a given estate,
 • uninhabited real estates – for each month in 

which municipal waste was generated in the 
estate.

The provisions of AMCOM give the com-
mune the opportunity to choose one of the meth-
ods of calculating the fees. The fees are also dif-
ferentiated depending on whether the waste is 
collected selectively or not. There are the follow-
ing options for the inhabited estate:
1. the product of the rate set by the commune 

council and the number of persons living in the 
estate,

2. the product of the amount of water consumed 
by a given estate and the rate of the fee deter-
mined by the commune council,

3. the product of the floor area of the housing 
unit and the rate of the fee set by the commune 
council,

4. the rate from the household set by the com-
mune council.

The methods for determining the amount of 
fees (flat rate, or quantity-based charge) in Poland 
are described in detail in the papers of: Terek and 
Piotrowska [2013], Kiepas-Kokot et al. [2015] 
and Malinowski et al. [2019].

The flat rate has become popular in many de-
veloped and developing countries because of easy 
handling and constant revenue generation [Töp-
fer, 2005]. However, some developing countries 
are facing a problem of fees which do not cover 
the cost of waste management sufficiently. The 
quantity-based charge method is also known as 
the “unit pricing” or “pay as you throw” [Chang 
et al., 2008]. This method is popular in many 
countries i.e. in Denmark, Finland, Sweden, the 
Netherlands [Dijkgraaf, Gradus, 2009; van Beu-
kering et al., 2009], and Belgium [Gellynck and 
Verhelst, 2007] due to its ability to give a clear 
price signal; hence, encouraging households to 
reduce their waste. Moreover, Dahlén and La-
gerkvist [2010] claim that the changes in the fee 
rate or in the method of its setting, often resulting 
in an increase in the fee rate, lead to a reduction of 
the municipal waste generated and to an increase 
in the share of waste directed to the composting 
or recycling processes. Boas Berg et al. [2017, 
2018] and Lichovníková [2015] presented the is-
sue using the examples of individual communes 
in the Czech Republic.

In Poland, there are no analyses that could 
indicate the impact of fee rates on the amount 
of waste collected in a selective manner. A few 
authors conducted the analyses of the amount 
of fees. Malinski et al. [2019] report that in the 
Silesian region, the average fee charged to the 
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residents of the analyzed communes in the years 
2013–2016 for the collection and management 
of mixed waste in the analyzed area amounted to 
PLN 14.1, whereas when the residents decided to 
collect waste also in a selective manner, the rate 
was halved and amounted to PLN 7.3. During 
the period in question, the waste collection fee 
in most communes increased by 34%. Kiepas-
Kokot et al. [2015] average fee for waste man-
agement regions of the West Pomerania Province 
calculated for mixed waste management was 
between 13.24 and 18.52 PLN/person/month, 
for waste collected selectively between 8.67 and 
12.35 PLN/person/month. Terek and Piotrowska 
[2013] calculated that the fee for collecting mu-
nicipal waste from the people who sorted waste 
was in the range of PLN 2.5–15 per person. The 
average fee was PLN 8.5 per person. However, 
when the waste was not collected selectively, the 
fee increased by an average of 40% and was in the 
range of PLN 7–25 per person.

The article presents an analysis of the amount 
of fees for waste collection and management in 
selected communes of the Lubelskie Province, 
incurred by residents in the years 2013–2016. A 
comparative analysis of communes among them-
selves in terms of the changes in the fee rates 
was conducted, and the impacts of the amount 
of fees paid on the mass and accumulation of 
collected waste (mixed and sorted), as well as 
the share of waste collected in a selective man-
ner (effectiveness of selective waste collection) 
were determined.

MATERIAL AND METHODOLOGY 
OF RESEARCH

The research area included: Lubelski and 
Puławy subregions, which are located in the 
Western part of the Lubelskie Province and bor-
der with the following provinces: Mazowieckie, 
Świętokrzyskie and Podkarpackie. The adminis-
trative division of the research area includes 10 
land poviats, 1 town poviat, 93 communes, in-
cluding 8 urban communes, 13 urban-rural com-
munes and 72 rural communes (Figure 1). The 
analyzed area covers 9854.1 km2 and the popula-
tion exceeds 1.2 million.

The economy of the region is based on agri-
culture. The province is the national leader in the 
harvest of fruit from shrubs and berry plantations 
(48% of national harvest in 2013) [CSO], the 

production of edible legumes, cereals, sugar beet 
and potatoes is also significant. The spa treatment 
and production of mineral waters (Nałęczowianka 
and Cisowianka) developed owing to the natural 
mineral water resources.

In 2017 and 2018, 93 Municipal Offices from 
this region were requested to share the informa-
tion necessary to prepare the characteristics of 
waste management fees. All surveyed communes 
responded. The data for the analysis were also ob-
tained from online Public Information Bulletins 
of municipal/commune offices and by means of 
direct contact with the employees of departments 
dealing with municipal waste management in the 
analyzed municipalities/communes. The data ob-
tained concerned the amounts of fees charged for 
waste collection and management for the years 
2013–2016: the rate (per person, m2, water, etc. 
depending on the adopted criterion) depending 
on the collection of waste that is with segrega-
tion (selective collection) and without segrega-
tion (only mixed waste), the number of inhabit-
ants of the commune in the years 2013–2016, the 
number of declarations submitted, broken down 
into households declaring waste segregation and 
its absence, weight of collected waste in the years 
2013–2016 broken down into its type (or copies of 
annual reports submitted by municipalities to the 
province marshal). The attained data, submitted 
in the form of scans of reports submitted by the 
enterprises servicing municipalities/communes 
in the scope of municipal waste collection, were 
added and verified with the information made 

Figure 1. Research area
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available by the Marshal’s Office of the Lublin 
Province. Using the data compiled in a spread-
sheet for each of the municipalities, the following 
indicators were calculated based on the formulas 
presented by Malinowski et al. [2019]:
 • calculation of the mean index of municipal 

solid waste accumulation:

𝑊𝑊𝑚𝑚 =
(𝑀𝑀 2013

𝐿𝐿2013
) + (𝑀𝑀 2014

𝐿𝐿2014
) + (𝑀𝑀 2015

𝐿𝐿2015
) + (𝑀𝑀 2016

𝐿𝐿2016
)

4 ∙ 1000  (1)

where: Wm – index of municipal solid waste ac-
cumulation, [kg per person per year];

 M2013, M2014, M2015, M2016, – total weight of 
municipal solid waste collected from resi-
dents of the municipality in 2013, 2014, 
2015 and 2016, respectively [Mg]

 M2013, M2014, M2015, M2016 – number of mu-
nicipality residents respectively in the ex-
amined years

 • calculation of the share of sorted municipal 
waste in the stream of all municipal waste 
collected from residents of the municipali-
ties in 2013, 2014, 2015 and 2016 based 
on the formula:

𝑈𝑈𝑠𝑠 =  𝑀𝑀𝑠𝑠
𝑀𝑀𝑠𝑠 + 𝑀𝑀𝑧𝑧

∙ 100  [%]  (2)

where: Us – share of sorted municipal waste 
in the entire municipal waste stream 
in a specific year, [%]; 

 Ms – weight of sorted municipal waste 
collected from residents of the municipal-
ity in a specific year, [Mg];

 Mz – weight of mixed municipal waste 
collected from residents of the municipal-
ity in a specific year, [Mg].

 • specification of the effectiveness of waste seg-
regation by calculating the mean share of sort-
ed waste in the stream of all municipal waste 
during the research period, Us calculated as an 
arithmetic mean of shares for the four years.

 • share of households declaring selective mu-
nicipal waste collection

WD = Ds
Ds + Dz

· 100 (%) (3)

where: WD – share of households declaring selec-
tive municipal waste collection in the mu-
nicipality/commune in [%],

 DS – the number of households declaring 
selective municipal waste collection in a 
municipality/commune in the year [-]

 DZ – the number of households declaring 
a non-selective collection of municipal 
waste in the municipality/commune in the 
year [-],

 • a change in the amount of the fee for collec-
tion and management of selectively collected 
municipal waste in the years 2013 – 2016:

𝑍𝑍𝑧𝑧,𝑠𝑠 = ((𝑂𝑂𝑂𝑂𝑧𝑧,𝑠𝑠 2016
𝑂𝑂𝑂𝑂𝑧𝑧,𝑠𝑠 2013

) − 1) ∙ 100 (4)

where: Z Z,S – the change in the rate for the collec-
tion and management of mixed municipal 
waste (z) and selectively collected waste 
(s), [%];

 Op Z,S 2016 – the rate for the collection and 
management of mixed municipal waste 
(z) and selectively collected waste (s) in 
2016, [PLN ∙ (person ∙ months)-1];

 Op Z,S 2013 – the rate for the collection and 
management of mixed municipal waste 
(z) and selectively collected waste (s) in 
2013, [PLN ∙ (person ∙ months)-1],

 • the ratio of the fees for the collection and man-
agement of sorted municipal waste to the fee 
for the collection and management of mixed 
municipal waste (the analysis of this indica-
tor is extremely relevant from a cognitive 
point of view, as it directly indicates the in-
volvement of the municipality/commune in 
the process of creating incentives for selective 
waste collection):

Wo =
Ss
Sz
· 100(%) (5)

where: WO – the ratio of the average rate for the 
collection and management of sorted mu-
nicipal waste to the average rate for the 
collection and management of mixed 
municipal waste in the municipality/
commune (%),

 SS – the average rate (fee) for collection 
and management of segregated municipal 
waste per inhabitant in the municipality/
commune in the years 2013–2016 (PLN),

 SZ – the average rate (fee) for the col-
lection and management of mixed mu-
nicipal waste per inhabitant in the mu-
nicipality/commune (i) in the years 
2013–2016 (PLN).



Journal of Ecological Engineering  Vol. 20(10), 2019

50

For the mean values of analyzed fee rates and 
aforementioned indices (at the level of the whole 
area, as well as by municipalities, rural and ur-
ban-rural communes) standard deviation values 
were calculated and presented in the article. The 
statistical analysis (correlation coefficient) was 
performed using the Statistica 12.0 package.

RESULTS AND DISCUSSION

Indicator of mass accumulation of municipal 
waste

The average rate of mass accumulation of 
mixed municipal waste for the studied area was 
128.8 ± 58.8 kg.person-1 and was lower than 
half of the national average of 268 kg.person-1 
in 2014 [KPGO (National Waste Management 
Plan) 2022]. The minimum, maximum and mean 
values of the mass index of mass accumulation 
of waste broken down into urban, urban-rural 
and rural communes as well as the mean for the 
entire region, are presented in Table 1. Among 
the urban communes, the highest value of the 
indicator was recorded in the Lublin Municipal-
ity (317.7 kg.person-1), which is the seat of the 
province authorities.

Share of households declaring selective 
waste collection and share of municipal 
waste collected selectively

Since 2013, an increase in the weight of se-
lectively collected waste has been observed in 
Poland. In the years 2012–2016 there was a 
nearly 3-fold increase in the mass of the waste. 
In 2016, the share of selectively collected waste 
in the total weight of municipal waste collected 
in Poland amounted to 25.2% (CSO 2017). In 
the analyzed area, the average share of waste 

collected selectively was 29.7 ± 10.8% in the 
years 2013–2016, while the largest one was evi-
dent in the rural communes and amounted to 31.5 
± 9.9% (Table 2). These values indicate a high 
level of ecological awareness of the inhabitants 
of this region and are definitely higher than the 
national average and the results of the research 
by Malinowski et al. (2019) for the Częstochowa 
region of waste management, which amounted to 
22.6% for the whole region and 21.8% for rural 
areas, respectively.

It is relevant from a cognitive point of view 
that the high proportion of waste collected selec-
tively in rural areas did not result from a large 
percentage of residents’ declarations submitted 
there regarding the choice of this type of waste 
collection (Table 3). The correlation coefficient 
equaled only to 0.08. As stated by Malinowski 
et al. [2019], it is simply easier for the residents 
in rural areas to collect waste in a selective man-
ner, which is confirmed by the data presented in 
Tables 2 and 3 (in 73 analyzed communes the per-
centage of households declaring selective waste 
collection exceeding 90%). This is related to, for 
instance, the availability of containers and their 
location near households. Furthermore, the rural 
dwellers take greater care while sorting waste. As 
for blocks of flats in urban areas, the responsi-
bility for the segregation of waste is assumed by 
all dwellers of the entire block, no matter if indi-
viduals sort waste or not. The problem is still the 
share of impurities in selectively collected waste 
[Malinowski et al. 2018].

The analysis of the amount of fees 
for collection and management 
of municipal waste

In most of the analyzed communes, the fee 
for the collection and management of municipal 
waste was calculated depending on the number 

Table 1. Values of the index of mass accumulation of 
municipal waste

No.
Commune Minimum 

value W1

Maximum 
value W1

Mean value 
W1

Unit kg.person-1 kg.person-1 kg.person-1

1. Urban 186.6 317.7 246.6±45.1

2. Urban-rural 78.8 277.5 174.7±53.6

3. Rural 53.2 230.7 107.1±36.7

IN TOTAL – 
REGION 53.2 317.7 128.7±58.8

Table 2. Share of sorted municipal waste in the 
municipal waste stream (W2 index )

No.
Commune Minimum 

value W2

Maximum 
value W2

Mean 
value W2

Unit % % %

1. Urban 11.8 62.7 24.1±16.5

2. Urban-rural 10.1 38.2 23.1±7.2

3. Rural 10.9 63.6 31.5±9.9

IN TOTAL – 
REGION 10.1 63.6 29.7±10.8
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of people living in a given estate. This quite 
common method has been used for a long time 
and its advantage is the low cost of its imple-
mentation [Grzymała et al. 2013]. The fees in 
municipalities/communes in which a different 
system had been adopted were converted into 
unit rates per inhabitant, so that the communes 
could be compared with each other. The fees to 
be paid monthly by the inhabitants of the ana-
lyzed region for waste collection and manage-
ment ranged from PLN 3.4 to PLN 22 (Tables 4 
and 5). The fees incurred by the residents who 
sorted waste were half as compared to the fees 
incurred by the residents who did not sort waste 
(the reduction in municipalities was 37% on 
average). The average fee for the analyzed mu-
nicipalities/communes for collecting waste in a 
selective manner was 7.1 ± 2.8 PLN x (person 
x month)-1(Table 4). If only mixed waste was 
collected in the household, the average fee in-
creased to 13.7 ± 3.8 (Table 5).

The fee rates calculated for the analyzed com-
munes are almost identical to the rates for the 
Śląskie Province (Malinowski et al. 2019), which 
amounted to 14.1 ± 1.9 PLN for mixed waste (per-
son x month)-1 and for sorted waste 7.3 ± 1.1 PLN 
x (person x month)-1, which indicates a certain 
consistence of communes in determining these 

rates. They also fall within the ranges given in the 
publication [Terek and Piotrowska, 2013].

The statistical analysis of the collected data 
showed that the amount of the fee for waste in 
households in which it was sorted in the ana-
lyzed area significantly affected the mass of the 
collected sorted waste (r = -0.44). The smaller 
the amount of the fee, the greater the share of 
sorted waste and the greater its mass (r = -0.49). 
The amount of the fee for mixed waste does not 
significantly correlate with any of the indicators 
analyzed. In the Silesian region analyzed in the 
same aspect [Malinowski et al. 2019], the correla-
tion between the aforementioned indicators was 
not statistically significant. A considerably higher 
share of sorted waste may be noteworthy in the 
Lublin region than in the Silesian region (the av-
erage higher by 7 percentage points).

Table 6 summarizes the values of indicators 
informing about the ratio (quotient) of the rate for 
collection and management of sorted municipal 
waste to the amount of the rate for collection and 
management of mixed municipal waste. In addi-
tion, the table presents the changes in the fees in 
the analyzed period. In the analyzed period, the 
prices remained at a similar level. Malinowski et 
al. [2019] report that in the Silesian region in the 
same period, the fees increased by 34% compared 
to the base amount from 2013.

Theoretically, the lower the value of the rate 
relation, the greater the financial incentive for se-
lective waste collection should be. This correla-
tion is confirmed by the analysis of the correla-
tion coefficient (r = -0.46). This relationship is 
statistically significant. This correlation is main-
ly visible for urban areas (r = -0.77), where the 
lower the ration of the fees (for sorted and mixed 
waste), the greater the proportion of waste col-
lected selectively.

Table 3. Share of households declaring selective 
municipal waste collection

No.
Commune Minimum 

value W3

Maximum 
value W3

Mean 
value W3

Unit % % %
1. Urban 72.8 95.6 89.8±6.6
2. Urban-rural 83.8 98.6 93.3±2.8
3. Rural 42.9 99.9 94.5±4.8

IN TOTAL- 
REGION 42.9 99.9 94.0±5.1

Table 4. Average fees for collection and management 
of segregated municipal waste per inhabitant and per 
month (SS)

No.

Commune Minimum 
value Ss

Maximum 
value Ss

Mean 
value Ss

Unit
PLN x 

(person x 
month)-1

PLN x 
(person x 
month)-1

PLN x 
(person x 
month)-1

1. Urban 5.5 16.3 9.5±3.2
2. Urban-rural 5.7 14.0 7.9±2.2
3. Rural 3.4 16.5 6.7±2.7

IN TOTAL- 
REGION 3.4 16.5 7.1±2.8

Table 5. Average fees for collection and management 
of mixed municipal waste per inhabitant and per 
month (Sz)

No.

Commune Minimum 
value Sz

Maximum 
value Sz

Mean 
value Sz

Unit
PLN x 

(person x 
month)-1

PLN x 
(person x 
month)-1

PLN x 
(person x 
month)-1

1. Urban 11.5 21.3 15.0±3.4
2. Urban-rural 9.5 21.0 13.7±2.7
3. Rural 6.8 22.0 13.5±6.7

IN TOTAL- 
REGION 6.8 22.0 13.7±3.8
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CONCLUSION

In the years 2013–2016, the average amount 
of the fee for collection and management of sorted 
waste from the inhabitants of the analyzed region 
was PLN 7.1 ± 2.8 (person x month)-1. On the 
other hand, in the same period, the average fee for 
collection and management of mixed waste from 
residents was PLN 13.7 ± 3.8 (person x month)-1. 
The rates for collection increased significantly at 
that time (the increase concerned both the resi-
dents who sorted waste and those who did not). 
The average share of the sorted municipal waste 
stream in the total stream of collected waste in the 
period and region in question was 29.7%, which 
proves the high ecological awareness of the in-
habitants of the analyzed region. As a result of 
the aforementioned analyses, it was found that the 
fee charged to residents who sort waste stimulates 
their quantity. The smaller the fee and the smaller 
the value of the ratio of the rates for sorted and 
mixed waste, the greater the share of sorted waste.
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