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Abstract

Determining the amount of biowaste generated, separated and recycled at source in households
(BHrecycled) is crucial for assessing its potential inclusion in the total mass of waste prepared for
reuse and recycling on the country level. Although the EU has introduced standardised rules for
BHrecycled measurement, it is still a major challenge. The study, the first to be conducted on a large
scale in Poland and the EU countries, aimed to determine the actual mass of BHrecycled (kitchen
waste (Bx) per capita per year (kg/(capita-year)) and garden waste (Bc) per square meter of green
area (kg/(m?year)) in 1150 households that use an active composting unit located in more than 400
municipalities in all the voivodeships in Poland. Each municipality is characterized by individual
MSW generation (MSWc) values (the amount of waste generated per capita per year). The MSWc¢
values of the municipality where the household was located were used to group the data of Bx and
Bc. In Poland, the average masses of Bx and Bc remained within the ranges of 81.02-107.49
kg/(capita-year) and 1.02-2.87 kg/(m?year), respectively, across the MSWc value. However, there was
no clear statistical relationship between MSWc value and Bk or Bc. The average masses of Bk and Bc
were ca. 97 kg/(capita-year) and ca. 2 kg/(m?-year). These results enable the determination of the total
amount of BHrecycled in Poland. By incorporating these findings into waste management, strategies,
monitoring, and reporting practices can be improved. Moreover, it promotes compliance with EU
recycling targets.

Keywords: home composting; recycling rate; masses of biowaste from individual household; kitchen
waste; garden waste

1. Introduction

The European Union Directive [1] obliges Member States to systematically increase the
proportion of municipal solid waste (MSW) processed for reuse and recycling. The amended
Directive 2008/98/EC sets clear targets for minimum quantities for recycling and preparation for
reuse. Member States must ensure at least 55% of these quantities by 2025. This target increases to at
least 60% by 2030 and at least 65% by 2035. To ensure the comparability of recycling data in all
Member States, the European Union has introduced standardised rules for calculating recycling rates.
However, achieving the required recycling rates may pose a major challenge for many countries. This
is particularly because the revised calculation method uses the total mass of generated MSW
(received and collected in a given year) as the denominator and a significant amount of non-
recyclable waste. The total mass of generated MSW includes waste classified under Chapter 15, 20 of
the list of waste established by Commission Decision [2], except for waste codes 20 02 02, 20 03 04
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and 20 03 06. When calculating the mass of waste prepared for reuse and recycling (the numerator of
the recycling rate), all municipal waste actually prepared for reuse and recycling is taken into account.
The groups of municipal waste most frequently included here are paper, metals, plastics, glass and
biowaste. The mass of non-targeted materials that are removed after sorting in the pre-recycling and
recycling processes are subsequently not included in the mass of municipal waste reported as
recycled [3]. It should be emphasized, that from 1 January 2027, Member States may only count the
amount of municipal biowaste as recycled waste if it is collected separately at source, collected
together with waste with similar biodegradability and compostability characteristics, or separated
and recycled at source [4]. Municipal waste that is recycled “at source" is separated and composted
by the waste producers.

In the European waste management, which is based on the principles of the circular economy,
biowaste is one of the most important waste streams. These principles include targets for the recycling
and preparation for reuse of municipal waste and the mandatory separate collection of biowaste. In
the EU-28, biowaste accounts for more than 34% of total MSW generation, making its recycling a
crucial factor in achieving the 65% municipal waste recycling target [5]. The efficient and systematic
separate collection of biowaste plays a fundamental role in maximising recycling rates and meeting
circular economy targets.

Among all municipal waste streams, biowaste is unique in its potential for direct recycling at the
household level. Home composting is an effective way to recycle this group of MSW while
minimising energy consumption and greenhouse gas emissions associated with waste collection and
transport [6,7]. By closing the material loop at source, usually in private gardens or homes, home
composting eliminates the need for external waste collection, transport and centralised waste
disposal, as well as the associated financial and environmental costs. It is therefore the most
sustainable approach to biowaste management.

There are differences in home composting across Europe that are influenced by national policies,
public awareness and waste management infrastructure. The prevalence of home composting varies
greatly from country to country. In the UK, an estimated 40% of households with access to a garden
actively compost at home. In Austria, around 1.5 million tonnes of organic waste was composted at
home and in the community in 2009 [8]. In the Netherlands, between 5% and 10% of households
compost their organic waste at home. In Sweden, the proportion of households that compost at home
was 16% in 2013 [9]. In Germany, households compost around 31 kg of organic waste per capita
through home composting [10].

Accurately quantifying the amount of municipal biowaste generated and composted in
households (BHrecycled) is crucial for assessing its potential inclusion in the total mass of waste
prepared for reuse and recycling. This plays a key role in achieving higher overall recycling rates. To
improve the consistency and comparability of data on bio-waste recycling across Member States, the
EU has introduced standardised rules for the measurement of BHrecycled. Moreover, accurately
measuring the biowaste input to the composting process at source as well as the output is a major
challenge when calculating the amount of BHrecycled at household level. This difficulty arises
primarily from the need to obtain reliable data from all households in a given country that have
reported the presence of an active recycling device, such as a biowaste composter (composting unit).

The EU Commission has established a standardized approach to determining the amount of
municipal biowaste recycled at source per active recycling unit. This assessment should be conducted
through direct or indirect measurement of the biowaste entering active recycling units (i.e.,
BHrecycled). With the indirect measurement method, the amount of BHrecycled is estimated based
on the morphological composition of MSW. Specifically, this amount is calculated as the difference
between the amounts of municipal biowaste waste contained in collected MSW that is generated by
households or in areas where waste is separated and recycled at source, and households or in areas
with similar characteristics to the characteristics of households or in areas where waste is not
separated and recycled at source [4]. However, the indirect measurement method has several
limitations. It does not account for: i) variations in household size and type (particularly the number
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of inhabitants) that use an active recycling unit considering food and kitchen waste, ii) differences in
the size and management of gardens and parks affecting the amounts of garden and park waste, and
iii) the seasonal variability of municipal biowaste generation. Where feasible, the direct measurement
of the amount of biowaste separated and recycled at source should be conducted by or on behalf of
public authorities. In cases where this amount is determined by waste producers themselves, to
obtain reliable data collection, Member States must ensure that the reported data undergo plausibility
checks. This should prevent the reported per capita amount of biowaste separated and recycled at
source from exceeding the average per capita amount of municipal biowaste collected by waste
operators at the national, regional, or local level. To enhance the accuracy biowaste has been
categorized into kitchen biowaste (Bx) and biowaste from household green areas (called garden
waste) (Bc). This classification allows for more precise tracking and reporting of biowaste stream.
To ensure the credibility of the reported data, the studies were conducted to enable direct
measurements of the amount of biowaste fed into the composting process at source in as many
households as possible. The study aimed to determine the mass of biowaste separated and composted
at the source with division into Bk per capita per year (kg/(capita-year)) and Bc (kg/(m?>year)). So far,
there are no large-scale studies and results to determine the total amount (mass) of municipal
biowaste that is generated, separated and recycled at source. The studies presented in this manuscript
are the first to be conducted on such a large scale in Poland and in the EU countries. The data obtained
from these studies serves as a reference for individual municipalities and allows them to more
accurately estimate the total amount of municipal biowaste that is generated, separated and recycled
at source (TBrecycled). When data is collected from all municipalities across Poland, it becomes
possible to determine national amount of TBrecycled. This amount will increase the national
recycling rate. By incorporating these findings into waste management strategies, municipalities can
improve monitoring and reporting practices and promote compliance with EU recycling targets.

2. Materials and Methods

The study was conducted over an entire calendar year (January to December 2024) and included
around 1150 households that use an active recycling unit (home composting) in more than 400
municipalities in all the voivodeships in Poland (Figure 1).
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Figure 1. Municipalities in Poland that participated in the study: a) municipalities shown in relation to

neighbouring European countries, b) municipalities in Poland classified as urban, urban-rural, or rural.

Each municipality is characterized by individual MSW generation (MSWq) values (the amount
of waste generated per capita per year). Several categories of MSWc were distinguished (Table 1),
and the households that use an active recycling unit (composting unit) were classified according to
their respective categories.

In each voivodeship, there are municipalities with different MSWg, as well as with different
characteristics such as the standard of living of inhabitants, the municipality's own income, or
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geographical location. Each voivodeship has a certain number of municipalities (urban, urban-rural,
or rural) differing from each other in their characteristics. The use of individual MSWc values of the
municipalities to group the masses of Bk and Bc is the most transparent and reliable approach.

Table 1. MSWc categories.

MSWc (kg/(capita-year))
<200
201-250
251-300
301-350
351-400
401-450
451-500
501-550
551-600
601-650
651-700
> 700

To ensure comprehensive and consistent data collection, direct measurements of the amount of
municipal BHrecycled in each household were taken for 7 consecutive days each month over a period
of 12 months. Thus, these measurements included all four seasons (winter, spring, summer, and fall)
during a complete calendar year. Examples of the composting units used by the participating
households are presented in Figure 2.

ALY

Figure 2. Examples of home composting units used by the participating households.

Before the start of the study, all participating households received detailed guidelines
(instructions) to ensure standardised data collection. These instructions covered various aspects
crucial for maintaining the consistency and reliability of direct measurements of the amount of
BHrecycled. Households were informed about the frequency and methodology of the measurements
and how and when they should carry out data collection. A clear distinction was made as to which
types of biowaste were eligible for home composting and which were forbidden. In addition,
household-specific data was collected. This included the number of residents in the household, the
total size and management of the gardens (green areas at the house), and the duration of composting,
with Bx and Bc being assessed separately. Seasonal variations in generation of BHrecycled were also
taken into account as households documented the month of measurement to assess the effect of
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seasonality. Households recorded the storage and collection capacity of their composting systems
and noted the mass of kitchen and garden waste. Finally, they documented the predominant types
of BHrecycled produced during the specified weeks of measurements. To ensure the reliability of the
data, all reported quantities of BHrecycled were subjected to a validation process. If the recorded
values deviated substantially from the average, households were asked to check, clarify the reason
for that amount, and if necessary, adjust their reported values. This minimized errors and ensured
the accuracy of the data set, thereby increasing the credibility of the results.
The households participating in the study were classified in two ways:
e firstly, by considering the amount of Bk, three groups were created based on the number of
inhabitants: households with 1-2 persons, 3—4 persons, or 5 or more persons;
e secondly, when considering the amount of Bg, four groups were created based on the size of
green areas around the house: <200 m?, 200-1000 m?, 1000-2000 m?, and > 2000 m?.
The mass of BHrecycled was classified according to several methods. When considering Bx from
each household, the results were grouped based on:
e  grouping method 1 — the MSWc values, the number of inhabitants in the household, and the
season (Bx measured in kg/(capita-month)),
e  grouping method 2 — the MSWc values and the season (Bk measured in kg/(capita:-month)),
e  grouping method 3 — the MSWc values (Bk in kg/(capita-year)).
When considering Bc from each household, the results of the mass were grouped based on:
e  variant 1 — the MSWc values, the size of the green areas around the house, and the season (Bc in
kg/(m?>month)),
e  variant 2 — the MSW values, and the season (Bc in kg/(m?>month)),
e  variant 3 — the MSWc values (Bc in kg/(m?2-year).

3. Results and Discussion

The masses of Bk were grouped based on the MSWc¢ values and depending on the number of
inhabitants in the household and the season (for Bx, kg/(capita‘month)) (Figure 3). In terms of
statistical significance, the results were not clear: no statistically significant differences in the amounts
of Bk were found between the MSWc values, the season and the number of inhabitants in the
household. Similarly, no statistically significant correlations were found between the values MSW¢
value and the mass of Bx separated and composted at source depending on the number of inhabitants
and season.

Although the potential differences were not statistically unclear (P > 0.05), the results indicated
that, most commonly, greater amounts of Bk were separated and composted at source in households
with 1-2 inhabitants than in households with a higher number of inhabitants. In households
inhabited by 1-2 people (Figure 3a), the Bk values varied with no recognizable trend from ca. 3.4
kg/(capitamonth) (spring and winter, at MSWc¢ value of 651-700 kg/(capita-year)) to 16.7
kg/(capita-month) (winter, MSWg value of 601-650 kg/(capita-year)). In households inhabited by 3—4
people (Figure 3b), the values of Bk varied to a lesser extent across the entire range of MSWc values,
ranging between 5.7 kg/(capita month) (winter, MSWc value of 651-700 kg/(capita-year) and 10
kg/(capita month) (spring, MSWc value of 601-650 kg/(capita-year)). Households with more than 5
inhabitants (Figure 3c) tended to separate slightly lower amounts of Bx for composting than
households with fewer inhabitants, with Bx values often being below ca. 8 kg/(capita-month). Overall,
the average values of Bk were 9.6, 7.9, and 6.6 kg/(capita-month) (equivalent to 115.0, 94.2, 79.8
kg/(capita-year)) in households inhabited by 1-2 persons, 3-4 persons and more than 5 persons,
respectively.

The higher mass of Bk composted in households inhabited by 1-2 persons could be related to
food purchasing and consumption behaviors. One-person households are particularly susceptible to
food waste due to the disproportion between the size of the product packaging and individual
consumption needs. Perishable products such as vegetables, dairy products or bread are often sold
in quantities that exceed the short-term needs of a single consumer. Therefore, these products are
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more likely to spoil before they can be fully consumed, contributing to an increase in food waste. In
contrast, food in multi-person households tends to be turned over more efficiently as products are
consumed more quickly, reducing the risk of spoilage and unnecessary discarding. Narva et al. [11]
found that one-person households produced significantly more food waste per capita than
households with two or more members. In their study, the total amount of food waste in one-person
households reached 75.2 kg/(capita-year), and was thus significantly higher than that of two- and
four-person households (p <0.001) and three-person households (p < 0.05). Generally, although larger
households tend to generate more total food waste, the amount of waste produced per capita is lower
compared to smaller households, likely due to more efficient food consumption dynamics and
reduced spoilage rates [12,13].
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Figure 3. The average mass of Bk separated and composted at the source (kg/(capita-per month)) grouped
according to the MSWc value of the municipality where the household was located (horizontal axis), the season
(color), and the number of inhabitants in the household: a) 1-2 inhabitants, b) 3-4 inhabitants c) > 5 inhabitants.

The average mass of Bx differed somewhat depending on the MSWc value and the season
(Figure 4). Although the differences were statistically unclear (p > 0.05), Figure 4 shows that Bx values
observed in summer were slightly higher than in other seasons, particularly for MSWc values
between 201 and 400 kg/(capita-year). This could be related to an increase in the consumption of fresh
produce, e.g. vegetables or fruits, and an increase in waste from spoilt food in the warmer months.
In contrast, the lowest composting values occurred in winter for household MSWc¢ values above 500
kg/(capita-year). The average seasonal values were 99.70, 95.14, 104.62, 91.86 kg/(capita-year) in
winter, spring, summer and fall, respectively.
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Figure 4. The average mass of Bk separated and composted at the source from the households kg/(capita-month)
grouped based on the MSWc value of the municipality where the household was located and depending on the
season (a), and the average seasonal mass of Bk (b).

The average annual mass of Bx remained within a relatively narrow range across the MSWg
value, from 81.02 to 107.49 kg/(capita-year) (Figure 5). The average annual mass of Bk generated and
recycled at source by capita of Poland was ca. 97 kg. The statistical analyses indicated that there was
no clear relationship between MSWc value and Bk. The lack of a clear trend in the annual mass of Bx
versus MSWa value suggested that MSWc value did not have a large impact on the mass of Bk waste
separated and composted at source. Whilst one might expect higher total waste generation to be
associated with greater quantities of biowaste, this relationship is not evident here. It is possible that
amount of BHrecycled is more strongly influenced by local norms, environmental awareness, or
household habits than by the MSWc value in a municipality.
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Figure 5. The average annual mass of Bk separated and composted at the source from the households kg/(capita
year) grouped based on the MSWc value of the municipality where the household was located; the black dotted

line indicates the average).

Figure 6 shows the average mass of Bc (only those households with declared green areas and
composting of Bc ) per square meter of green space per month, grouped based on the MSWg value
and the seasons. In terms of statistical significance, the results were not clear: no statistically
significant differences in the mass of Bc were found between the MSWc values. Similarly, no
statistically significant correlations were found between the values MSWc¢ value and the mass of Bc
depending on size of green areas and season. Although the potential differences were not statistically
unclear (P > 0.05) the highest mass of Bg, up to 0.935 kg/(m2?month) was observed in households with
the smallest green areas (< 200 m?) with a decrease with increasing green area. In households with a
green area of more than 1000 m?, the amount of composted biowaste remains consistently low across
all seasons and in most cases did not exceed 0.1 kg/(m?>month). The decrease of mass of Bc with an
increase in the green area is consistent across all seasons and across MSWc value, and can be
attributed to the different waste disposal practises of households with different size of green area.
While the total amount of green biowaste generated is higher in households with larger green aeras
than with lower ones, the intensity of composting per square meter of green area generally decreases
with increasing garden size. Eades et al. [14], for example, found differences between rural and urban
households in England. Urban households with smaller gardens compost an average of 0.85 kg/(m?
year) compared to 0.30 kg/(m?-year) in rural areas. The inverse relationship between the size of green
area and the amount of Bc composted per square meter could be related to differences in usage
behavior and garden management strategies. Small gardens are often maintained more intensively
and used for ornamental purposes, such as lawns, flower beds or small vegetable patches, where
mowing, trimming and weeding is very intensive and generate significant amounts of green waste,
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when recalculated per square meter. These activities are often carried out regularly for aesthetic or
recreational reasons, as smaller areas are easier to manage. In contrast, owners of larger gardens can
utilise alternative practises that do not generate officially recorded green waste. For example, grass
clippings can be left on the property as mulch, and shredded branches or pruned material can be
reused directly on site for mulching or as structural cover instead of being collected and composted.

Seasonality remains a clear trend overall, with composting activity concentrated in the
vegetative months (spring to fall) when garden maintenance is more frequent (Figure 6).
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Figure 6. The average mass of Bc separated and composted at the source from household kg/(m>month)
(possessing green area around the house) grouped based on the MSWc value of the municipality where the
household was located depending on the season and the size of green area around the house of a) <200 m? b)
200-1000 m?, c) 1000-2000 m? and d) > 2000 m?

The mass of Bc varied considerably depending on the season and MSWg value. Although the
differences were statistically unclear (p > 0.05), the lowest amount of Bg, of 0.01-0.16 kg/(m?month)
typically occurred in winter (Figure 7). Households in municipalities with an MSW¢ values of 251-
400 kg/(capita-year) showed the greatest seasonal variation in Bc values, with a clear peak in summer
(up to 0.34 kg/(m?>month)), reflecting more intensive garden maintenance and Bc production during
the summer and fall. In contrast, winter composting remains consistently low across all MSWa¢ values,
likely due to minimal outdoor plant activity and lower biowaste production. In spring, the mass of
Bc increases moderately compared to winter, supporting the idea that garden activity gradually
resumes after winter. Nevertheless, the average seasonal masses of Bc were 0.88, 2.23, 2.89, and 2.22
kg/(m2month) in winter, spring, summer and fall, respectively.
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Figure 7. The average mass of B¢ separated and composted at the source from the households kg/(m?>month)
grouped based on the MSWc value of the municipality where the household was located depending on the

season (a), and the average seasonal mass of Bc (b).

The average annual masses of Bc from the households were grouped based on the MSW¢ value
of the municipality where the household was located however, the statistical analyses indicated that
there was no clear relationship between MSWc value and Bc (Figure 8). The average annual masses
of Bc remained within a range across the MSWc value, from 1.02 to 2.87 kg/(m?year) (Figure 5). The
lack of a clear trend in the annual mass of Bc versus MSWc value suggested that MSWc value did not
have a large impact on the mass of Bc. Whilst one might expect the relationship between the amount
of Bc and the higher total waste generation to be associated with greater quantities of biowaste, this
relationship is not evident here. The average annual mass of Bc generated and recycled at source per
square meter of green space in the household (only those households with declared green areas and
composting of Bc) in Poland was ca. 2 kg.

3.50 -
—.3.00
5 2.50
£ 2.00
5150
=1.00
D 050

0.00

MSW,; value [kg/(capita-year)]

Figure 8. The average annual mass of Bc separated and composted at the source from the households
kg/(m?-year) grouped based on the MSWc value of the municipality where the household was located, the black

dotted line indicates the average).

The study provides the first comprehensive, large-scale quantification of BHrecyceld in Poland,
distinguishing between Bx and Bc. By collecting empirical data directly from households that actively
compost at home, the study fills a crucial gap in the existing literature. The literature data concerning
the individual masses of Bx and Bc or BHrecycled are scarce. A few studies on this topic have looked
at the socio-economic aspects of home composting [15-17]. Bruni et al. indicated that home
composting does not exhibit a comparatively higher possibility of control mechanisms [15]. The
authors found that community composting should be integrated into the biowaste management
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country framework, especially in small towns. In contrast, Loan et al. [16] and Vazquez and Soto [17]
stated that home composting is a promising efficient, and sustainable decentralised route for
municipal organic waste management. In their study, Vazquez and Soto [17] concentrated on the
characteristics of compost quality. Additionally, they showed the amounts of biowaste produced in
the household of 126 kg/(capita-year) (380 kg/composting unit-year)), however, they indicated that
biowaste included meat and fish leftovers. It should be emphasized that in Polish conditions home
composting of meat is forbidden. Thus the values are not comparable. The purpose of the study by
Loan et al. [16] was to develop and estimate models of home composting behavior by surveying the
respondents in rural areas of a developing city. However, the authors did not provide information
on the actual values of biowaste generated, separated and recycled at source in households. In
addition, the few other studies on home composting referred only to a specific region of the country
(limited area), which does not reflect the average results for the whole country. There were also
methodological limitations, as the results were based on estimates and not on direct measurements
of the amount of biowaste recycled at source, which means that they cannot be considered as a
representative national amount. For example, Sulewski et al. [8] analysed the implementation of a
programme to promote home composting in a single municipality near Warsaw (Poland). While the
study provided insights into the willingness of residents to participate in composting and utilised
cartographic-based methods tools, it was locally focused and did not attempt to quantify the actual
quantities of BHrecycled at the household level across Poland. The authors found the annual mass of
Bk as 153.6 kg/capita, whereas of Bc as 0.45 kg/m?, however, the values were achieved based on the
estimations, which did not meet the requirements of EU regulations introduced standardised rules
for BHrecycled measurement. Rybaczewska-Blazejowska et al. [18] investigated the sustainability of
decentralised composting systems in the Lodz Agglomeration (Poland). Their findings highlighted
the potential environmental benefits and efficiency gains of decentralised composting initiatives.
However, this study, like others before it, was limited to a regional context and cannot be used to
national-level monitoring or generate data on home composting that would be compatible with EU-
wide reporting requirements.

Based on the results of the average mass of Bk and Bg, and by knowing the number of households
declaring home composting, the number of inhabitants per household, and the size of green areas,
the municipalities can determine the amount of BHrecycled. When such data is collected from all
municipalities across Poland, it becomes possible to determine national amount of TBrecycled. To
determine the overall recycling rate, TBrecycled should be included in the total amount of waste
prepared for reuse and recycling. It is important, however, to ensure that this mass is also accounted
for in the total amount of municipal waste collected in the country.

Below we present an example of the calculations illustrating the difference in achieved recycling
rates, without and with the inclusion of the mass of biowaste composted at source.

The assumptions without taking into account biowaste composted by inhabitants:

e mass of MSW collected — 1000 Mg;
e mass of municipal waste prepared for reuse and recycled — 300 Mg;
e achieved recycling rate — 30%.
The assumptions with taking into account biowaste composted by inhabitants:
e mass of MSW collected — 1000 Mg + TBrecycled — 100 Mg (total 1100 Mg);
e mass of municipal waste prepared for reuse and recycled — 300 Mg + TBrecycled — 100 Mg (total
400 Mg);
e achieved recycling rate — 36%.
Thus, the amount of TBrecycled increases the national recycling rate.

4. Conclusions

In the present study, the mass of BHrecycled with division into kitchen waste (Bx) per capita per
year (kg/(capita-year)) and garden waste (Bc) per square meter of green area in the household
(kg/(m2-year)) (only those households with declared green areas and home composting of Bc) were
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determined in Poland. The annual masses of Bk and Bc remained within the ranges of 81.02-107.49
kg/(capita-year) and 1.02-2.87 kg/(m?year), respectively. The average masses of Bk and Bc were ca.
97 kg/(capita-year) and ca. 2 kg/(m?year), respectively. Based on the findings of this study, and by
knowing the number of households declaring home composting, the number of inhabitants per
household, and the size of green areas, the municipalities can determine the amount of BHrecycled.
When such data is collected from all municipalities across Poland, it becomes possible to determine
national amount of TBrecycled. This amount will increase the national recycling rate. To determine
the overall recycling rate, TBrecycled should be included in the total amount of waste prepared for
reuse and recycling. It is important, however, to ensure that this mass is also accounted for in the
total amount of municipal waste generated in the country.

Funding sources: This work was supported by the National Fund for Environmental Protection and Water
Management [1729/2023].

Abbreviations

The following abbreviations are used in this manuscript:

MSW municipal solid waste

MSWg MSW generation values (the amount of waste generated per capita per year)

BHrecycled the amount of biowaste generated, separated and recycled at source in households
TBrecycled the total amount of municipal biowaste that is generated, separated and recycled at source
Bk kitchen waste

Be karden waste
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