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ANALYSIS OF QUANTITIES OF MUNICIPAL WASTE GENERATED  IN THE 
PODKARPACKIE REGION 

 

Summary 
 

The paper presents an analysis of changes in the amount of municipal waste produced in individual poviats and communes 
of the Podkarpackie Region. The work was performed on the basis of own research carried out with the use of data collect-
ed from the Regional Data Bank, CSO, 2008 - 2014. The conducted analyses show that most waste is generated in cities 
with poviat rights where the value of the average waste accumulation is in the range of 200 to 300 kg · (per· year)-1. In other 
poviats, the index value was changing in a very wide range, from 45 to 200 kg · (per · year)-1. The analyzed communes of 
the Podkarpackie Region were also characterized by a large range of changes of the total mixed waste accumulation and 
household waste per person in a range of 14.5 kg · (person · year)-1 to 345.3 kg · (person · year -1 and 11,3 kg (person · 
year)-1 to 221.5 kg · (person · year)-1. It was therefore attempted to determine the effects of the administrative and functional 
type of communes on the size of the examined indicators. The analysis shows that the highest average of total waste accu-
mulation characterized urban communes (253.6 ± 32.8 kg · (person · year)-1). The second place was taken by municipalities 
with urban, tourism and recreation areas (161.5 ± 38 kg · (person · year)-1). The lowest value, at the level of 68.6 ± 6 kg · 
(person · year) -1, characterized farming communities, and those with the advantage of agricultural, forests and residential 
functions. Three specific average values were determined for household waste accumulation ratio, i.e. 169.5 ± 23.7 (urban 
communes), 96.1 ± 16 kg · (person · year) -1 (urbanized communes, with multi-functional transition areas and those with 
tourism and recreation functions) and 53.6 ± 5 kg · (person · year) -1 for the other communes. 
Key words: waste accumulation indicator, commune, rate of changes  
 
 

ANALIZA ILO ŚCI GENEROWANYCH ODPADÓW KOMUNALNYCH NA OBSZARZE 
WOJEWÓDZTWA PODKARPACKIEGO 

 

Streszczenie 
 

W pracy przedstawiono analizy zmian ilości produkowanych odpadów komunalnych na obszarach poszczególnych powiatów oraz 
gmin województwa podkarpackiego. Cel pracy zrealizowano na podstawie badań własnych wykonanych w oparciu o dane pobra-
ne z Banku Danych Regionalnych GUS z lat 2008 – 2014. Z wykonanych analiz wynika, że najwięcej odpadów generowane jest na 
terenie miast na prawach powiatu, gdzie wartość średnia wskaźników nagromadzenia odpadów zawiera się w przedziale od 200 
do 300 kg·rok-1. W pozostałych powiatach wartość wskaźnika zmieniała się w bardzo szerokim zakresie od 45 do 200 kg·rok-1. Du-
ży zakres zmian wskaźnika nagromadzenia odpadów zmieszanych ogółem oraz z gospodarstw domowych w przeliczeniu na osobę 
w przedziale od 14,5 kg·(os.·rok)-1 do 345,3 kg·(os.·rok)-1 oraz od 11,3 kg·(os.·rok)-1 do 221,5 kg·(os.·rok)-1 charakteryzował rów-
nież badane gminy województwa podkarpackiego. Podjęto więc próby zmierzające do ustalenia wpływu typu administracyjnego i 
funkcjonalnego gminy na wielkość badanych wskaźników. Z analiz wynika, że najwyższą średnią wartością wskaźnika nagroma-
dzenia odpadów ogółem charakteryzowały się gminy miejskie (253,6±32,8 kg·(os.·rok)-1). Drugie miejsce zajęły gminy o obsza-
rach zurbanizowanych, turystycznych i rekreacyjnych (161,5±38 kg·(os.·rok)-1). Najniższa wartość wskaźnika na poziomie 68,6±6 
kg·(os.·rok)-1, charakteryzowała gminy rolnicze, oraz z przewagą funkcji rolniczej, leśnych i mieszkalnych. Dla wskaźnika nagro-
madzenia odpadów z gospodarstw domowych wyznaczono trzy charakterystyczne wartości średnie, tj. 169,5±23,7 (gminy miej-
skie), 96,1±16 kg·(os.·rok)-1 (gminy zurbanizowane, o wielofunkcyjnych obszarach przejściowych oraz o funkcjach turystycznych i 
rekreacyjnych) oraz 53,6±5 kg·(os.·rok)-1 dla pozostałych gmin. 
Słowa kluczowe: wskaźnik nagromadzenia odpadów, gmina, tempo zmian 
 
 
1. Introduction 
 
 Municipal waste is waste from households, as well as 
waste not containing hazardous waste from other waste 
generators which, due to its nature or composition is similar 
to waste from households [19]. General rules for municipal 
waste management system in the European Union are set 
out in the Framework Directive 74/442/EEC on waste. In 
the field of waste management, the overriding objective is 
to prevent and minimize waste generation, recovery, dis-
posal and reuse of waste and environmentally safe final 
disposal of unused waste. The amount of municipal waste 
generated in a country is dependent on many factors, of 

which the main include: the standard of living and the 
number of population and the size and intensity of con-
sumption of products. The type of waste generated depends 
on the type of area where the waste is produced, population 
density, type of development, the presence of public facili-
ties, the presence and size of retail outlets, the type of in-
dustry or services and others [6, 10]. In recent years, re-
search and analysis of the factors influencing the amount of 
waste have been carried out, among others, in the Nether-
lands [5], Denmark [4], Austria [15], and Poland [9, 10, 11, 
13, 18]. 
 Waste monitoring is one of the fundamental aspects of 
the waste management at all levels of local government. 



Krzysztof NĘCKA, Tomasz SZUL „Journal of Research and Applications in Agricultural Engineering” 2016, Vol. 61(2) 61

It is an important tool to support the National Environmen-
tal Policy [8, 17, 18]. The most important part of the moni-
toring is to systematically study the quantitative and quali-
tative changes in the indicators characterizing waste. The 
purpose of monitoring is to obtain information on waste and 
to track trends in their changes, which enables verification 
of the plans and programs of waste management [16, 12]. 
 Waste management is an area in which there are clear 
differences between countries, regions, poviats and even 
communes. They concern mainly the amount and composi-
tion of generated waste, and also the degree of deployment 
and waste recovery [7]. In recent years there has been a dy-
namic change in the amount of produced waste. Changes in 
individual units in waste economy are conditioned by many 
factors: directions of economic development, changes in the 
quality of life, technical and technological progress 
[2, 3, 20]. 
 
2. Aim and scope of the paper 
 

 The aim of the paper was to analyze changes in the 
amount of municipal waste produced in individual counties 
and communes in the region of Podkarpackie. The study 
was performed based on the data contained in the Regional 
Data Bank of the Central Statistical Office [14] in 2008 - 
2014. The dynamics of change has been analyzed - increase 
or decrease in the total mass of accumulated waste in the 
region as well as in individual communes and poviats – 
based on the analysis of individual changes in the total mu-
nicipal waste accumulation and household waste indicator. 
 
3. Study area 
 

 The Podkarpackie Region is the farthest province to the 
south - west. It covers an area of 17.84 thousand. km2, lo-
cated at 11th place in the country, and it is inhabited by 
about 2.13 million people, which gives the region the 9th 
place in Poland. Podkarpackie Province is one of the clean-
est region in Poland. More than 45% of the region is cov-
ered by protected areas: the Magura and Bieszczady Na-
tional Park, 94 nature reserves, 10 natural parks or ecologi-
cal locations, landscape – nature complexes and natural 
monuments. This region is very diverse in terms of terrain. 
The most popular part of the region includes the Sandomi-
erz Basin, the Carpathian foothills, Beskid Niski and 
Bieszczady. It is the land’s varied physiography that makes 
this area very attractive for tourism, especially in the 
Bieszczady Mountains. 
 
4. Materials and methods 
4.1. The amount of municipal waste collected in Poland 
 

 According to the Central Statistical Office, the total 
amount of collected municipal waste in the analysed time 
interval ranged from 9.3 million tons in 2008 to 8.2 million 

tons in 2014 (Table 1) and thus decrease in the amount of 
generated waste can be noted. Objective indicators of waste 
production include a unit indicator of total municipal waste 
accumulation per capita and a unit indicator of municipal 
household waste accumulation per capita. The values of 
these indicators for the whole country are summarized in 
Table 1. The value of total accumulation varies in individu-
al years, from 212 to 245 kg · (per year)-1 - the mean value 
of this indicator is 229 kg · (per year)-1. In the case of 
household waste accumulation indicator, small deviations 
from the mean value can be seen, which, for the analyzed, 
period is 163 ± 5 kg · (per year)-1. 
 Figure 1 summarizes the values of total waste accumu-
lation and household waste accumulation per capita by re-
gions. The highest value of the indicators characterizes the 
regions located in the western Poland (Dolnośląskie, 
Zachodniopomorskie Regions) in which the value of the 
total waste accumulation amounted to approx. 280 kg · (per 
year)-1 and 200 kg·(person · year)-1 in the case of house-
holds. In contrast, the regions located in the eastern part of 
the country (Podkarpackie, Lubuskie and Świętokrzyskie) 
are characterized by the lowest values of these indicators of 
approx. 150 kg · (per year)-1 and 100 kg · (per year)-1. 
 

 
 

Source: own work / Źródło: opracowanie własne 
 

Fig. 1. The mean values of total waste accumulation indica-
tor and household waste accumulation indicator in 2008-
2014 by regions 
Rys. 1. Wartości średnie wskaźników nagromadzenia odpa-
dów ogółem i z gospodarstw domowych w latach 2008-
2014 w podziale na poszczególne województwa 
 
4.2. The amount of municipal waste collected in poviats 
of the Podkarpackie Region 
 
 Mean values of municipal waste accumulation indicator 
and household waste accumulation indicator by poviats (in-
cluding townships) are shown in Figure 2. Most waste is 
generated in cities with poviat rights, such as Rzeszów (the 
region’s capital city) and Przemyśl, where the mean value of 
waste accumulation indicator exceeds 300 kg · (per year)-1.  

 
 
Table 1. The amount of municipal waste collected in Poland 
Tab. 1. Ilość zebranych odpadów komunalnych w Polsce 
 

Specification 
Years 

2008 2009 2010 2011 2012 2013 2014 
Total municipal waste thous. Mg 9353,9 9264,6 9180,1 8843,4 8575,4 8198,7 8281,2 

Unit indicator per capita kg·(per·year)-1 245,4 242,8 238,3 229,5 222,5 212,9 215,2 
Unit indicator of households per capita kg·(per·year)-1 168,6 166,8 163,4 160,2 158,4 158,7 168,8 

 

Source: own work / Źródło: opracowanie własne 
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Approx. 200 kg · (per year)-1 are generated in other cities 
with poviat rights (Krosno and Tarnobrzeg) and in the dis-
trict of Lesko which, due to its natural advantages, is a ma-
jor tourist attraction and therefore many resorts are located 
there. Thirteen other poviats are characterized by the indi-
cator value in the range of 100 to 200 kg · (per year)-1. In 
the Niżańsk, Kolbuszowa, Brzozów, Ropczyca and 
Sędziszowice, Przemyśl and Łańcut poviats, the average 
values of waste accumulation is in the range from 50 to 100 
kg · (per year) -1. The least waste (less than 50 kg · (per 
year) -1) is generated in the Strzyżów poviat. 
 

 
Source: own work / Źródło: opracowanie własne 

 

Fig. 2. Mean values of total waste accumulation indicator 
and household wase indicator in 2008-2014 by individual 
poviats of the Podkarpackie Region. 
Rys. 2. Wartości średnie wskaźników nagromadzenia odpa-
dów ogółem i z gospodarstw domowych w latach 2008-
2014 w podziale na poszczególne powiaty województwa 
podkarpackiego 
 
4.3. Changes in the amount of municipal waste pro-
duced in different poviats of the Podkarpackie Region 
 
 Figure 3 illustrates the pace of changes in the quantities 
of waste in individual poviats. They are defined as a change 
in the amount of waste in 2014, as compared to 2008, ex-
pressed as a percentage.  
The changes are depicted in two groups: 
– a group of poviats in which the amount of municipal 
generated waste is decreasing, 
– a group of poviats in which the amount of municipal 
generated waste is increasing. 
 In each group, three levels of the pace of change in the 
amount of waste were determined: 
- level 1 - the pace of changes is small, decrease or in-
crease does not exceed 35%, 
- level 2 - average rate of change, decrease or increase 
between 35 - 65%, 
- level 3 - a high rate of change, decrease or increase 
higher than 65%. 
 
 The smallest decrease was recorded in the poviat of 
Przeworsk and Mielec, where the amount of waste generat-
ed in 2014 is 8% lower than in 2008. The largest decrease 
in the amount of generated waste was observed in the dis-
tricts of Bieszczady and Leżajsk, for which the decrease 
amounted to 57% and 48%. 
 The largest increase was recorded in the poviat of 
Przemyśl where the value of waste generated in 2014 was 
higher by about 63% than in 2008, and in the poviat of 

Rzeszów - an increase by 56%. The smallest increases were 
recorded in the poviat of Jarosław, the value of waste gen-
erated here in 2014, as compared to 2008, increased by 4%. 
 

 
 

Source: own work / Źródło: opracowanie własne 
 

Fig. 3. The pace of changes in the quantities of waste gen-
erated in the poviats of the Podkarpackie Region in 2008-
2014 
Rys. 3. Tempo zmian ilości wytwarzanych odpadów w po-
wiatach województwa podkarpackiego w latach 2008-2014 

 
5. Analysis of the variability of the amount of waste gen-
erated in different types of communes in the Pod-
karpackie Region 
 
 High variability of the amount of waste generated in 
2008-2014 per capita was also observed at the level of indi-
vidual communes in the Podkarpackie Region. So far, the 
research made by the authors of the study, did not enable 
clear identification of the direction and intensity of the ob-
served changes. The probable cause of the changes includes 
the standard of living and introduced legislative changes 
related to waste management. In order to better present the 
situation in a given location, prior to developing the charac-
teristics of the waste stream generated in the surveyed 
communes, averaged values of individual total waste accu-
mulation indicator and household waste accumulation indi-
cator in 2008-2014 were determined per capita. 
 
 In the study, it was observed that the communes of the 
Podkarpackie Region were characterized by a very large 
variability in the size of the average individual total mixed 
waste accumulation indicator and household waste indica-
tor per person. They were, respectively, in the range of 14.5 
kg · (person · year)-1 to 345.3 kg · (person · year) -1 and 
from 11.3 kg · (person · year) -1 to 221.5 kg (person · year)-
1. The reason for such a large difference may be the fact 
that, in the region under analyses, communes are of differ-
ent administrative types (urban, rural-urban, rural). 
 Characteristics have been developed for indicators of 
the size of waste accumulation for each administrative type 
of communes. The obtained statistical indicators are sum-
marized in Tables 2 and 3. 
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Table 2. Characteristics of the total mixed waste accumula-
tion indicator for each administrative type of communes 
Tab. 2. Charakterystyka wskaźnika nagromadzenia odpa-
dów zmieszanych ogółem dla poszczególnych typów admi-
nistracyjnych gmin 
 

Adminis-
trative 
type 

Value: Coefficient 
of variation Average  Minimum Maximum 

kg·(person·year)-1 % 
1 253,6±32,8 143,9 316,8 20,4 
2 76,4±9,3 14,5 345,2 63,9 
3 97,2±15,5 17,5 207,6 46,4 

where: 1 – urban commune; 2 - rural commune; 3 – urban-rural 
commune 

Source: own work / Źródło: opracowanie własne 
 
 
Table 3. Characteristics of the indicator of accumulation of 
mixed waste from households for each administrative type 
of communes 
Tab. 3. Charakterystyka wskaźnika nagromadzenia odpa-
dów zmieszanych z gospodarstw domowych dla poszczegól-
nych typów administracyjnych gmin 
 

Adminis-
trative 
type 

Value: Coefficient 
of variation Average  Minimum Maximum 

kg·(person·year)-1 % 
1 169,5±23,7 98,9 221,5 22,0 

2 and 3 61,6±5,7 11,3 215,9 56,6 
where: 1 – urban commune; 2 and 3 – rural commune and the ur-
ban-rural commune 

Source: own work / Źródło: opracowanie własne 
 
 
 The performed statistical analysis shows that mean val-
ues for the amount of total mixed generated waste for the 
given administrative type of a commune statistically differ 
significantly at p <0.05. However, no statistically signifi-
cant differences have been recorded for the mean values of 
household waste accumulation for rural and semi-urban ar-
eas. Table 3 shows the so-common characteristics of these 
two types of municipalities. 
 The execution of individual characteristics of the quan-
tity of generated waste for each administrative type of the 
Podkarpackie Region resulted in a decrease of the com-
mune indicators’ variability to approx. 20%. The mean val-
ue of total mass waste accumulation indicator for the inhab-
itants of these communes was less than 254 kg · (person · 
year)-1. In rural and semi-urban areas, the mean value of 
waste accumulation was significantly lower and amounted 
to 76.4 kg · (person · year)-1 and 94.2 kg (person · year)-1. In 
addition, they were characterized by much greater variabil-
ity of 50-60%. There were also rural communes where resi-
dents produced more mixed waste than in rural communes. 
The analysis of the household waste accumulation indicator 
shows that it is also three times higher in rural and semi-
urban areas than in urban communes, where it amounted to 
less than 170 kg · (person · year)-1. 
 
 As the determined mean values of the indicators under 
study were characterized by a wide confidence interval, 
analyses were performed to determine the mean values for 
the communes, depending on their functional type [1]. The 
results obtained for the mean values that showed statistical-
ly significant differences for different types are summarized 
in Tables 4 and 5. 

Table 4. Characteristics of the total mixed waste accumula-
tion indicator for each functional type of a commune 
Tab. 4. Charakterystyka wskaźnika nagromadzenia odpa-
dów zmieszanych ogółem dla poszczególnych typów funk-
cjonalnych gmin 
 

Adminis-
trative 
type 

Value: Coefficient 
of variation Average  Minimum Maximum 

kg·(person·year)-1 % 
1 253,6±32,8 143,9 316,8 20,4 

2, 6 161,5±38,1 71,8 345,2 42,6 
3 107,0±15,8 56,6 129,5 23,3 

4, 5, 7, 8 68,6±6,4 14,5 195,6 51,0 
where: 1 – urban, 2 – urbanized, 3 – multifunctional transitional,  
4 – overwhelmingly agricultural, 5 – prevalently agricultural, 6 – tour-
ism and recreational function, 7 – forestry function, 8 – mixed func-
tions [1] 
 
 
 The conducted study shows that not all functional type 
of communes at the significance level of p <0.05 are statis-
tically significant within differences between the mean val-
ues of the total mixed waste accumulation indicator. Simi-
larly, as in the previous analysis, the highest mean total 
waste accumulation indicator characterized functional ur-
ban functional communes. The second place in terms of the 
amount of generated waste was occupied by communes 
with urbanized areas, along those with tourist and recrea-
tional areas. The mean value of the indicator determined for 
them was 161.5 ± 38 kg · (person · year)-1. The lowest mean 
value of total mixed waste produced, at the level of 68.6 ± 6 
kg · (person · year)-1, characterized the following four types 
of communes, i.e. very agricultural, with a predominance of 
agricultural function, with forest and residential functions. 
 
 
Table 5. Characteristics of the indicator of accumulation of 
mixed waste from households for each functional type of 
communes 
Tab. 5. Charakterystyka wskaźnika nagromadzenia odpa-
dów zmieszanych z gospodarstw domowych dla poszczegól-
nych typów funkcjonalnych gmin 
 

Adminis-
trative 
type 

Value: Coefficient 
of variation Average  Minimum Maximum 

kg·(person·year)-1 % 
1 169,5±23,7 98,9 221,5 22,0 

2, 3, 6 96,1±16,0 45,9 215,9 42,2 
4, 5, 7, 8 53,6±5,1 11,3 147,0 52,4 

where: 1 – urban, 2 – urbanized, 3 – multifunctional transitional,  
4 – overwhelmingly agricultural, 5 – prevalently agricultural,  
6 – tourism and recreational function, 7 – forestry function, 8 – mixed 
functions [1] 
 
 In the case of the indicator of accumulation of mixed 
waste from households for each functional type of com-
munes, three characteristic mean values were determined, 
significantly differing among themselves. The first group 
consisted of municipalities with urban functional type. In 
the case of other functional types of communes, only two 
groups were determined, their mean values were signifi-
cantly different from each other. In the case of urbanized 
communes, multi-functional transition areas and those of 
tourist and recreational functions, the mean value of the in-
dicator of accumulation of mixed waste from households 
was 96.1 ± 16 kg · (person · year)-1.  
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 In the case of other functional types of communes, the 
mean value of the analyzed indicator was the lowest and 
amounted to 53.6 ± 5 kg · (person · year)-1. 
 
6. Summary 
 
 The study shows that the greatest amount of waste, with 
a value ranging from 200 to 300 kg · (per·year)-1 in the 
Podkarpacie Region, is generated in cities with poviat rights 
and the Lesko poviat which has aroused great interest of 
tourists (it has many tourist attractions enjoying a lot of at-
tention). In the remaining twenty poviats, the mean value of 
the total accumulation of household waste contained in the 
range of 45 to 200 kg · (per·year)-1. 
 The evaluation of changes in indicators of waste accu-
mulation in 2008-2014 shows that the largest decrease in 
the amount of generated waste was observed in the poviats 
of Bieszczady and Leżajsk, and was, respectively, 57% and 
48%. The highest increases were recorded in the poviat of 
Przemyśl where the value of waste generated in 2014 was 
about 63% higher than in 2008, and in the poviat of 
Rzeszów - an increase was recorded at the level of 56%. 
 The conducted research shows the highest values of the 
total mixed waste accumulation indicator at the level of 
253.6 ± 32.8 kg · (person · year)-1 characterizing urban 
functional communes. The second place in terms of the 
amount of generated waste (161.5 ± 38 kg · (person · year)-
1) was occupied by urbanized areas along with those com-
munes with tourist and recreational functions. The lowest 
average value of total mixed produced waste, at the level of 
68.6 ± 6 kg · (person · year)-1, characterized the following 
communes: very agricultural, with a predominance of agri-
cultural function, with forest and residential functions. 
 The analysis of the size of the mixed waste accumula-
tion indicator only for households shows that its highest 
value can also be expected in urban functional communes. 
However, in the case of urbanized communes, multi-
functional transition areas and of tourist and recreational 
functions, the mean value was 96.1 ± 16 kg · (person · 
year)-1. The lowest waste production indicator (53.6 ± 5 kg · 
(person · year)-1) characterized communes of other func-
tional types. 
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