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ABSTRACT: The increasing amount of waste generated by households requires specific action because of the need for change 
dictated by the circular economy. To this end, it is necessary to diagnose the key characteristics of households that can influ-
ence the way their members manage their waste and then develop circular behaviours. This paper is an attempt to identify the 
key characteristics of households that can influence the way their members manage their waste. In the article, the authors 
present a literature review on circular economy in the field of household members' behaviour. The main objective is a statistical 
analysis of the differences in the way of managing waste due to the socio-economic characteristics of the households, which 
was carried out using data from one of the authors' own research. Within the analysis, the authors presented the socio-eco-
nomic profile of the person who manages the waste carefully. Seven hypotheses were tested in the article. Only three were 
confirmed. 
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Introduction 

The mass of municipal waste generated per capita in Poland is steadily increasing. In 2015, it was 
283 kg, while in 2022 (the latest data available), it will be 70 kg more (355 kg/per capita) (GUS, 
2023). Although the amount of mixed waste collected per capita per year decreases from 216.5 kg in 
2015 to 213.1 kg in 2022, this value unfortunately increases when household mixed waste is taken 
into account (from 173.1 kg in 2015 to 174.9 kg in 2022). At the same time, the rate of separate col-
lection of household waste will increase from 25.1% in 2015 to 42.9% in 2022. This figure is encour-
aging, but there is still a lot to be done in terms of waste separation. This can be supported by promot-
ing the idea of circular behaviour, which is part of the implementation of a circular economy in house-
holds. This article is the ninth in a series of publications on circular economy and sustainable devel-
opment issues. It provides a review of the literature on the circular economy and the role of individual 
consumers and their behaviour in the transition to a circular economy. It also includes a statistical 
analysis of the differences in the way waste is managed according to the socio-economic characteris-
tics of households, based on data from the author’s own research. 

Waste management in the circular behaviours concept 

The 1960s and the publications of Kenneth E. Boulding mark the beginning of the circular econ-
omy (Michalak et al., 2020). However, the increased interest in this issue is linked to the second dec-
ade of the 2000s and the need to introduce structural changes in the economy in order to meet cer-
tain challenges, such as rising fuel prices, limited non-renewable resources, while at the same time 
producing huge amounts of waste due, among other things, to unsustainable resource management. 
According to Geissdoerfer et al. (2017) a circular economy is “a regenerative system in which resource 
input and waste, emission, and energy leakage are minimised by slowing, closing, and narrowing 
material and energy loops. This can be achieved through long-lasting design, maintenance, repair, 
reuse, remanufacturing, refurbishing, and recycling” (Geissdoerfer et al., 2017). The European Envi-
ronment Agency’s report strongly emphasises that “a circular economy is a fundamental alternative 
to the linear take-make-consume-dispose economic model that currently predominates” (EEA, 2016). 
In the literature, the topic of circular economy is, inter alia, associated with CE characteristics and 
perspectives (Ghisellini et al., 2016); measurement and monitoring of circular economy (UNECE, 
2021); implementation of CE in industry (Lieder & Rashid, 2016); the process of transformation of 
cities (Sobol, 2019), including revitalisation processes (Nowakowska & Grodzicka-Kowalczyk, 2019); 
CE as an element of competitiveness for Europe (Ellen MacArthur Foundation, 2015); the impact of 
CE on developing and emerging countries (Langsdorf & Laurens, 2022) and the influence of consum-
ers on the implementation of circular economy principles (Skawińska, 2019). The benefits of the 
transition to a circular economy (EEA, 2016) are environmental, resource, and social. For this to hap-
pen, changes are needed, especially on the part of individual consumers. However, due to the 
far-reaching processes of consumption and consumerism, they now require state support (Cramer, 
2022), in the form of appropriate legislation, programmes and policies, as well as financial instru-
ments to encourage consumers to adopt certain practices and entrepreneurs to change their business 
models (Whalen, 2020). The latter’s actions in “the design of products and services can also have an 
influence on user behaviour (…)” (Wastling et al., 2018). It is important to change existing practices 
related to the purchase of goods and waste management in order to reduce the amount of waste and, 
when this is difficult, to manage it properly. According to Vidal-Ayuso et al. (2023), the main areas of 
research in CE related to consumer behaviour are elements that influence consumer behaviour and 
sustainable consumption, life extension and reparability, packaging and recycled plastic, e-waste and 
up cycling. 

Circular behaviours were described by one of the authors in previous articles (Szczygieł, 2021; 
Szczygieł & Kowalska, 2021). The issue of circular behaviour concerns two areas of action. On the one 
hand, buying less and, on the other hand, managing appropriately. In the first, the issue may relate to 
the types of products, including circular products, and the degree of circularity of the products 
(Shevchenko et al., 2023). The second is related to waste management. Consumers can either behave 
in a circular way themselves, or they can be mobilised to do so by other actors, such as businesses or 
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non-profit organisations involved in environmental education. The focus is on reducing the need for 
resources by reducing the demand for products and shifting to satisfying demand. Circular behaviour 
is distinguished from pro-ecological behaviour. In the latter, the focus is on maximising the use of 
resources used to produce existing things. The long-term effect of circular behaviour should be to 
reduce the demand for primary resources. Of course, circular behaviour is part of pro-environmental 
behaviour, and the main differentiating factor is the long-term effect of reducing the demand for pri-
mary resources. Examples of such behaviours include extracting components from used things that 
can be used for something else or using products that reduce the consumption of a resource. These 
behaviours can, of course, be classified and graded according to levels of circularity, as is the case in 
the analysis of such activities in companies (Kirchner et al., 2017; Manickam & Duraisamy, 2019). 
Therefore, some (usually simple) have less circular potential, while others (often requiring invest-
ment) have more. A simple behaviour whose circular potential relates to energy recovery or simple 
recycling (reuse of raw materials from products) is waste separation. As shown by the results of 
similar studies carried out among employees of social economy organisations, the adoption of circu-
lar behaviours is based on their similarity (Szczygieł & Śliwa, 2023). For this reason, it can be assumed 
that waste separation policies can encourage increasingly sophisticated behaviour with greater 
potential for circularity. It is therefore important to understand the factors that encourage people to 
take action to separate their waste in order to actively shape the integration of different types of 
behaviour. 

Research methods 

The main purpose of this study is to identify the key characteristics of households that may influ-
ence the way their members manage waste. By key characteristics the authors mean the socio-eco-
nomic characteristics of the households, i.e.: gender, place of residence, level of education, personal 
composition of the household and material status. The main hypothesis of this article is the following: 
the way of waste management is an element of circular behaviour and similarly it differs according to 
the socio-economic characteristics of the households. 

On this basis, seven hypotheses were accepted for testing: 
H1 ‒ Waste separation is associated with the adoption of circular behaviour. 
H2 ‒ The gender of the head of household is the most important differentiator of waste management. 
H3 ‒ Women separate waste more often than men. 
H4 ‒ Households with fewer members are more likely to separate waste. 
H5 ‒ Living in the country favours waste separation more often. 
H6 ‒ A higher level of education favours waste separation more often. 
H7 ‒ The higher the material status of the household, the higher the rate of waste separation. 

Pearson’s correlation coefficient, Chi2 test of independence and Kruskal-Wallis ANOVA were 
used to test these hypotheses (α=0.05, p<α; statistical significance: p<0.05 – present (*), p<0.01 – 
high (**), p<0.001 – very high (***)). The data used in the article comes from the original research 
carried out by one of the authors as part of an internal grant from the University of the National 
Education Commission, Krakow (no. BN.610 – 64/PBU/2020) entitled: “Circular behaviours in 
households and the quality of life of their inhabitants”. The research was conducted in December 
2020 on the territory of Małopolskie and Podkarpackie voivodships (N=400 households). The 
research sample reflected the distribution of the population in the provinces (245 respondents from 
Małopolskie and 155 from Podkarpackie; 208 women and 192 men; 149 respondents from villages 
and 251 from urban areas). The study was carried out by a research organisation at the request of 
one of the authors, using a survey questionnaire (CAWI technique). The main scope of the research 
project concerned the adoption of circular behaviour by households and its influence on their quality 
of life. 
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Waste management in Polish households – the result of own research 

The majority of people in the households surveyed spend about 5 minutes a day separating waste 
(49%). For 34%, it takes about 10 minutes and for 13% 15 minutes. Members of the households 
surveyed were asked to rate a number of statements about the usefulness of separate collection. 
Some of the statements were positive, while others expressed negative attitudes and criticism of such 
practices (Table 1). The rating scale included Osgood’s 5-point scale (1 ‒ strongly disagree, 2, 3, 4, 5 
‒ strongly agree). It allows us to calculate the mean for each sentence. 

Table 1. Assessment of the sentences related to waste separation 

Statement Nature Mean Median Mode No. of 
Mode Variance Std. Dev.

Separating waste helps protect the environment 
and save resources. P 4.38 5 5 263 1.028 1.01

There is no need to separate waste because  
all waste goes to landfill anyway. N 1.92 1 1 229 1.611 1.27

I am very interested in waste separation 
because it allows me to take part in environ-
mental activities.

P 3.93 4 5 159 1.283 1.13

Separating waste in my household does not 
make a big difference to the environment  
as a whole.

N 2.19 2 1 179 1.770 1.33

Waste separation shows the personal hygiene 
of the household members. P 3.89 4 5 166 1.446 1.20

A rubbish truck comes to collect different 
types of separated waste, so this activity does 
not make sense.

N 2.41 2 1 148 1.886 1.37

Separated recyclable waste can be sold to 
generate extra income. P 3.49 3 3 133 1.388 1.18

I can give an example to my children  
or relatives by separating my waste P 4.30 5 5 240 1.085 1.04

Waste separation is just a catchy marketing 
strategy. N 2.02 1,5 1 200 1.603 1.27

Separating waste can help the country reduce 
the cost of environmental protection. P 3.96 4 5 165 1.228 1.11

Waste separation is a key element of a circular 
economy. P 3.84 4 4 132 1.016 1.01

Waste separation makes money mainly  
for waste treatment companies. N 3.06 3 3 156 1.359 1.17

Note: Nature P – positive, N – negative

The positive sentences expressing legitimacy and positive benefits were, on average, rated higher 
by the respondents. They were more likely to agree with the statements given, with ‘5’ (mode) ratings 
predominating. In the case of negative statements, they had lower ratings (mode was mostly ‘1’). 
There was a statistically significant difference between the sentences (p=0.005766). In other words, 
respondents agreed with positive messages and the validity of sorting waste but disagreed with neg-
ative, exaggerated or untrue statements. The survey looked at the frequency with which different 
types of waste were separated (10 groups were listed). Based on the frequency rating, an overall 
waste separation rate was estimated and used for further analysis. The rating scale included 5 verbal 
statements related to the frequency of the activities performed: Never, Rarely, Sometimes, Often, 
Always. As the scale was directional, it was possible to calculate the mean value (Figure 1). 
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Figure 1. Average frequency of waste separation by companies 

Five of the waste types surveyed were almost always separated (scores above 4). These were: 
recycled paper/cardboard (4.1), used batteries, electronic equipment (4.14), plastic bottles (4.58), 
cans, metal (4.44), and glass packaging (4.48). Separation of this waste is relatively easy and does not 
pose many problems (as in the case of separation of waste oil, which has to be returned to the PSZOK). 
For the other types of waste, the lower scores may be due to some difficulties in separation. For exam-
ple, some households may have doubts about whether the plastic film used to wrap products should 
be put in the plastic waste bin or not, as well as clothing, for which there are additional separate 
containers that are not always available. Respondents were asked to rate certain logistical aspects of 
the waste separation process in their household (Figure 2). 

Figure 2. Logistical aspects of waste separation 
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The majority of respondents (67%) said that they had enough time to sort their rubbish, which 
was not a big challenge with a reported 5 minutes per day. Slightly fewer (59%) felt they had enough 
space at home. This is due to the need for minimum separation of bins for wet and dry fractions (and 
often in municipalities also for individual other types of waste: non-segregated, bio, plastic, glass). 
Only half of respondents felt that their local authority helped them to separate waste, for example, by 
providing bins or bags. Three-quarters of respondents said they knew how to separate their waste, 
and 83% said they knew which bin was for which type of waste (this is because there are signs on the 
bins). However, it is worth noting that almost 40% of respondents said that there were no bins near 
their homes. This may be related to the increase in time spent sorting waste (p=0.0507). Interest-
ingly, rural dwellers were more likely to report that they did not have adequate bins near their homes, 
but these are mandatory on private properties. There is a statistically significant difference between 
rural and urban areas in this respect (p=0.0000). 68% of respondents said that they did not have 
access to bins for so-called ‘hazardous waste’ in their area. This can include things like used oil or 
light bulbs and used white goods. 

The following results were obtained when testing the research hypotheses. The relationship 
between waste separation and circular behaviour was found to be positive and statistically signifi-
cant. The value of Pearson’s linear correlation coefficient was r=0.5953 (p=0.000). This means a high 
correlation (Stanisz, 1998). It should be noted that in this case an index of waste separation, calcu-
lated as the average frequency of separating 10 types of waste, and an index of circularity of house-
hold behaviour, calculated as the average of the frequency of 37 circular behaviours performed, were 
used (Szczygiel, 2021). Thus, the result obtained allows us to accept the stated research hypothesis 
H1 (The separation of waste is linked to the adoption of circular behaviour). Similar conclusions were 
reached by Nik Masdek and their research team (2023), who examined that “sustainable food waste 
management helps in promoting the circular economy concept through the application of reusing 
food leftovers, separating food and non-food waste right from the source”. 

For the second research hypothesis (H2 -The gender of the household head is the most important 
characteristic differentiating waste management), differences in the reported frequency of separating 
the 10 types of waste were taken into account in relation to seven socio-demographic characteristics 
describing households: Gender, age group, education, place of residence, labour market status, house-
hold composition and material status. Of these, the gender of the respondent was the most important 
and differentiated the study group the most. For seven types of waste, the gender difference was 
statistically significant (Chi2 Test of Independence) (Table 2). 

Table 2. Gender differences in the separation of different types of waste 

Type of waste
Mean Chi2

Man Woman p-value

recycled paper / card board 3.91 4.28 0.00097***

used batteries, electronic equipment 3.98 4.29 0.02019*

used light bulbs 3.65 3.92 0.29238

food leftovers, kitchen waste 3.71 4.07 0.04743*

used oil 3.16 3.08 0.51185

plastic bottles 4.41 4.75 0.00282**

cans, metal 4.25 4.63 0.00400**

renewable plastics 3.84 4.07 0.27230

glass packaging 4.33 4.63 0.00787**

used clothing, textiles 3.5 3.96 0.00011***

Note: α=0.05, p<α; statistical significance: p<0.05 – present (*), p<0.01 – high (**), p< 0.001 – very high (***)). 
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In the remaining cases, the characteristics differentiated the group for a maximum of three types 
of waste. Therefore, the second research hypothesis can be accepted. A similar result was obtained in 
the study (Heidari et al., 2018), where it was gender and educational field of study that most strongly 
differentiated the behaviour undertaken towards waste sorting. Likewise (Sun et al., 2017; Oyekale, 
2018) pointed out that gender is a key differentiating factor in sorting behaviour. 

In the case of the third hypothesis (H3 – Women segregate waste more often than men), it can be 
said that it has been confirmed. The average frequency of segregation is higher for the nine types of 
waste (Table 2). Only in one case (waste oil) were men more likely to separate. This may be due to the 
fact that waste oil includes not only cooking oil but also motor oil. Looking at the overall rate of waste 
separation, it is indeed women who are more likely to do this. These differences between the sexes of 
the respondents are statistically significant in all cases (Kruskal-Wallis ANOVA p=0.007). The gender 
of the head of the household is crucial for taking action on waste segregation. It is women who are 
more likely and more active in segregating, as confirmed by the results of previous studies (Heidari 
et al., 2018; Oyekale, 2018). 

The number of households also has no significant effect on the frequency of waste separation. 
Taking into account the results of the Kruskal-Wallis ANOVA analysis, it can be observed that the rate 
of waste separation is highest in single-parent households (4.46) and lowest in one-person house-
holds (3.84) (p=0.2383). For households with children, there are no major differences in the fre-
quency of separation according to the number of children (Figure 3). Thus, the fourth research 
hypothesis (H4 – Households with fewer members are more likely to separate waste) is not confirmed. 
These conclusions are in contrast to the results of García-Valiñas et al. (2023), where “as the number 
of people living in a household decreases, the likelihood of having very good environmental habits 
increases”. 

Figure 3. Frequency of waste separation by household composition 

When analysing whether living in the countryside favours more frequent waste separation (H5 – 
Living in the countryside favours more frequent waste separation), there were no statistically signifi-
cant differences between the different types of villages (Kruskal-Wallis ANOVA p=0.0832). Although 
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tioned above, p=0.0000), the frequency of sorting did not differ significantly according to the place of 
residence (Figure 4). The results of a study (Janmaimool & Denpaiboon, 2016) indicate a non-linear 
relationship between place of residence and taking action to sort waste. 

The study found that the higher the level of education, the less likely people were to separate 
waste (Kruskal-Wallis ANOVA p=0.5484) (Figure 5). A similar lack of a linear relationship between 
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education and the adoption of specific behaviours was found in relation to circular behaviour (Szczy-
gieł, 2021). Thus, the sixth research hypothesis (H6 – Higher levels of education favour more frequent 
waste separation) was not confirmed. Some explanation for the lack of direct influence of some 
socio-economic factors may be provided by the observation of Ma et al. (2020), who pointed out that 
instead of socio-economic factors, socio-psychological factors may partly explain waste management 
behaviour. This is the case, for example, in the Theory of Planned behaviour concept. Similar conclu-
sions were also reached by Xu et al. (2017). The lack of a clear effect of education on waste segrega-
tion has also been shown in other studies (e.g. Zhang et al., 2015), where a higher frequency of segre-
gation was only found for the student group. 

Figure 4. Frequency of waste separation by place of residence 

Figure 5. Frequency of waste separation by level of education 

With regard to the last research hypothesis (H7 – The higher the household’s assessment of its 
material status, the higher the rate of waste separation), the results obtained indicated that there were 
no statistically significant differences (p=0.346). The evaluation of the material status does not differ-
entiate the frequency of waste separation in households. Although there is a difference between 
households that consider their situation to be ‘very bad’ (3.15), further (higher) ratings do not differ 
significantly (mean varies between 3.98 and 4.09) (Figure 6). Factors such as income and the assess-
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ment of one’s material situation are sometimes ambiguous in their assessment. Some studies to date 
have indicated that only for certain groups can the influence of income be established as a factor 
indicating willingness to engage in pro-environmental behaviour and actions (Ananno et al., 2021; 
Oyekale, 2018; Ma et al., 2020; Janmaimool & Denpaiboon, 2016). 

Figure 6. Frequency of waste separation by material status 

The typical profile of a person who is more likely to sort waste could be described by the follow-
ing characteristics: female, aged between 50 and 59, with a secondary education, living in a town with 
a population of 50,000 to 100,000, single parent and considering her material status to be ‘good’. 
However, this characterisation only partially captures the true picture of those who separate waste. 
The most important characteristic is gender, and in fact, women are more likely than men to separate 
waste. The place of residence and the size of the household do not make a significant difference to the 
frequency of waste separation. The same applies to the level of education and the assessment of one’s 
own material situation. This fact should be seen in a positive light, as it may indicate that different 
groups of people and different types of households are taking measures to separate waste. The fact 
that there are no differences in the waste separation activities carried out is an indication that these 
activities are carried out by everyone. In fact, women are more likely to separate waste, which is 
related to their nature and the range of household tasks they perform. According to GUS (2016), 
women spend significantly more time on housework than men (the difference varies from a quarter 
to half an hour between different groups). This may explain the statistically significantly higher rates 
of waste segregation among women. 

Conclusions 

The implementation of a circular economy is currently one of the most important areas of activity 
in the European Union. A wide range of public and private actors are active in this field. The literature 
raises a number of issues related to the implementation of a circular economy. An increasing number 
of publications refer to the role and importance of consumers in this context. The aim of this publica-
tion was to highlight circular consumer behaviour in one specific area – household waste separation. 
On the basis of the research carried out, it was possible to establish that: 
• waste separation is associated with the adoption of recycling behaviour, 
• the gender of the head of the household is the most important differentiating factor in waste 

management – women play a leading role. 
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Interestingly, level of education, number of household members and location do not influence the 
level of participation in waste separation. The following conclusions can be drawn: 
1) The motivations of those who engage in responsible waste separation should be further explored. 

In this context, questions need to be answered as to what, apart from socio-demographic factors, 
might influence the uptake of these activities and whether these are psychological factors (includ-
ing motives of a different nature). 

2) In addition, it would be necessary to examine how categories such as attitude, knowledge, sense 
of agency or control might influence the uptake of actions aimed at implementing pro-circular 
activities. 

3) Given that men are less involved in waste separation activities, the reasons for this should be 
analysed, and they should be encouraged to become more active in waste separation. 
In conclusion, waste selection is an important circular behaviour, its importance for the circular 

economy cannot be overestimated and research should be developed in this area. 
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GOSPODARKA ODPADAMI POLSKICH GOSPODARSTW DOMOWYCH  
JAKO ELEMENT ZACHOWAŃ CYRKULARNYCH – ANALIZA WYNIKÓW BADAŃ 

STRESZCZENIE: Rosnąca ilość odpadów generowanych przez gospodarstwa domowe wymaga podjęcia określonych działań 
ze względu na konieczność zmian dyktowanych przez gospodarkę cyrkularną. W tym celu konieczne jest zdiagnozowanie klu-
czowych cech gospodarstw domowych, które mogą wpływać na sposób gospodarowania odpadami przez ich członków, 
a następnie na kształtowanie zachowań cyrkularnych. Niniejszy artykuł jest próbą identyfikacji kluczowych cech gospodarstw 
domowych, które mogą wpływać na sposób, w jaki ich członkowie gospodarują odpadami. W artykule autorzy przedstawiają 
przegląd literatury na temat gospodarki o obiegu zamkniętym w zakresie zachowań członków gospodarstw domowych. Głów-
nym celem jest analiza statystyczna różnic w sposobie gospodarowania odpadami ze względu na cechy społeczno-ekono-
miczne gospodarstw domowych, która została przeprowadzona z wykorzystaniem danych z badań własnych przeprowadzonych 
przez jednego z autorów. W ramach analizy autorzy przedstawili profil społeczno-ekonomiczny osoby starannie gospodarującej 
odpadami. W artykule przetestowano siedem hipotez. Tylko trzy zostały potwierdzone. 

SŁOWA KLUCZOWE: gospodarka obiegu zamkniętego, gospodarstwa domowe, zrównoważony rozwój, gospodarka odpadami 


