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ABSTRACT

The ever-increasing amount of waste, including biological waste, is causing 
serious problems in modern society, such as the filling of municipal waste land-
fills, which subsequently produce greenhouse gases. For society to deal with 
this problem, the legislation of some member states of the European Union 
(EU), including the Czech Republic (CR), has introduced new obligations to 
support the prevention of waste generation and its increased recycling and 
reuse. In 2020, the European Commission released the Circular Economy Action 
Plan, which provides guidelines for many countries on renewables and waste. 
However, in some cases the current measures are not enough. A new law on 
waste was adopted in the Czech Republic, which specifies the obligation to sort 
biological waste for legal entities and natural persons who allow physical per-
sons to dispose of municipal waste in their establishments.

This article brings the current interim results of research project SS02030008 
“Centre of Environmental Research: Waste Management, Circular Economy 
and Environmental Security (CEVOOH)”. It deals with a brief description of bio-
degradable municipal waste (BMW) collection in some EU countries and draws 
general conclusions from the facts found. It also deals with the current results 
of measuring the moisture loss of biological waste in order to fulfil the obliga-
tion of the Czech Republic to report the quantity of this waste in its “fresh” state.

INTRODUCTION

Methods of collection and management of biodegradable municipal waste 
(BMW) are of great importance (not only) in the EU from the point of view of 
environmental protection and sustainable waste management. Biodegradable 
waste (BW) includes organic waste such as food scraps, garden waste, leaves, 
coffee grounds, and other organic materials that can be naturally broken down 
by microorganisms. The prevention, effective separation, and collection of such 
waste are key to reducing the amount of waste that ends up in landfills, while 
representing an important step towards sustainable waste management.

The legislation that governs the issue of biological waste in the EU and 
the Czech Republic includes several standards that represent a framework for 
Member States and set goals and limits for waste collection and management. 

Key ones include:
 — EU Landfill Directive – Article 5 sets the amount of BMW that Member States 

can place in landfills in individual years (in percentages). At present, according 
to the Directive, the maximum amount of BMW deposited in landfills in 2020 
should be no more than 35 % of the weight of the total amount of BMW 
produced in 1995. This target is also set by the Czech Republic in the current 
Waste Management Plan of the Czech Republic.

 — EU Landfill Directive – Article 3a generally stipulates the obligation that from 
2030 no waste suitable for recycling or other use, in particular municipal waste, 
is accepted into landfill, with the exception of waste for which landfilling leads 
to the best environmental outcome in accordance with Article 4 of Directive 
2008/98/EC.

 — EU Waste Framework Directive – Article 22 establishes the obligation to 
introduce measures by 31 December 2023 at the latest to ensure that biological 
waste is either sorted and recycled at source, or that it is subject to sorted 
collection and is not mixed with other types of waste.

 — At the national level, there is already a ban on the storage of BW and outputs 
from its modification or processing, namely in Section 41 paragraph 3 letter 
b), with the exception of waste with a minority share of biodegradable 
components, or outputs from the treatment or processing of BW, which cannot 
be processed in any other way.

 — In point D of Annex No. 4 to Decree No. 273/2021 Coll., on the details of waste 
management, the requirements are set for BW with a minority share of 
biodegradable components and outputs from their treatment which can be 
deposited in a landfill.

One of the fundamental obligations that will affect the sorting of biowaste in 
municipalities is the obligation of municipalities in the following years to forward 
an  increasingly higher percentage of usable components of municipal waste for 
recycling (60 % from 2025, 65 % from 2030, and 70 % from 2035). Fulfilment of this 
obligation will also be conditional on ensuring the sorting of a sufficient amount of 
biowaste.

However, there is a considerable difference between individual EU states in 
the area of BW collection and management.

A total of 199,558 links were found in the Web of Science database during the anal-
ysis of publications on methods of sorting and collecting BW in municipalities. As can 
be seen in Fig. 1, publication activity is increasing at a gradual pace, depending on 
the approaching deadlines of the restriction set by the adopted EU legislation.
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Fig. 1. Graph of publication activity in the Web of Science database 
(Source: Web of Science database)

Fig. 2 shows the distribution of the countries with the greatest publication 
activity. The European countries are represented by England, Italy, Germany, 
France (in descending order).
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Fig. 2. Graph of the publication activity of the most important countries in the Web 
of Science database (Source: Web of Science database)

A search of the professional literature shows that countries that have 
been relying on separate systems for the collection and processing of bio-
logical waste for more than 15 years include, for example, Austria, Switzerland, 
Germany, the  Netherlands, Flanders (Belgium), Sweden, and Norway. These 
countries have well-developed infrastructure and legislative frameworks that 
support the sorting and composting of biowaste [1].

Summary of biowaste collection and management 
methods in selected European countries

Specific and (from our point of view) key aspects of successfully preventing 
the creation, sorting, and processing of BW (including food waste), and thereby 
fulfilling the principles of the circular economy, differ in individual EU coun-
tries (Tab. 1).

The following summary describes some collection methods and motivating 
residents to fulfil their obligations in selected European countries:

AUSTRIA
Austria has a developed biowaste collection system with approximately 70 % 
coverage of the population. Austrians throw away a fifth of all the food they 
buy, of which the loss of 14.5 %, which amounts to one billion Euros per year, 
is partially or completely avoidable [2]. Austrian consumers are responsible for 
almost half of the total waste, while agricultural production is responsible for 
around 30 % of total food waste. Farmers, producers, retailers, and food service 
operators (e.g., hotels, restaurants, caterers) in Austria either produce too much 

food that never reaches consumers, or food losses arise from inefficient storage, 
transport, or planning the demand [3] .

Food losses and waste are never local – fluctuations are caused by market 
prices of food and contribute to global carbon dioxide emissions. Countries 
like Austria, with developed infrastructure and available economic and social 
resources, are pioneers in creating solutions to the issue of systematic food 
waste. In Austria, biowaste collection is developed and integrated into the over-
all waste management system. Citizens have at their disposal special collec-
tion containers for biowaste, which are placed in municipalities and in pub-
lic spaces, regularly emptied, and their contents processed by composting. 
The motivation for residents is mainly high awareness and education about 
the importance of sorting and recycling waste, which leads to a high level of 
involvement. The waste is collected separately from normal municipal waste 
and subsequently processed using methods such as composting and anaero-
bic digestion [4].

SWITZERLAND 
Switzerland may have a reputation as one of the cleanest countries in the world, 
but with more than 90 million tons of waste produced annually (700 kg per per-
son), it is one of the world’s largest producers of waste. At the same time, how-
ever, thanks to the adopted waste management policy, it is one of the coun-
tries with the highest efficiency of its recycling programme. More precisely, 
the country achieves a recycling rate of up to 50 %; the remaining waste is fur-
ther used to generate energy by incineration. Switzerland has a long tradition 
of waste sorting and BW forms an important part of the system, with compost-
ing being a common method of processing this waste [5]. We can consider 
the following aspects leading to such results:

1. Prevention – influencing consumer behaviour; consumers-waste producers 
are informed not only about the positive aspects of the right way of shopping 
and timely consumption of food, but are also familiar with the fee they will 
pay in the case of generated waste.

2. Intervention – support consumers in recycling. Part of the intervention plan is 
an active effort to (a) make recycling infrastructures accessible and easy to use 
by the population and (b) enable citizens, with proper sorting, to dispose of 
waste for free, i.e., use of private/community composters/compost plants.

3. Consumer education – transfer of final responsibility to the producer 
according to the principle “The cost of waste disposal is borne by the person 
who produces it”. This principle is implemented by taxing the amount of 
waste produced by each individual. In addition, only official bags provided by 
the authorities can be used for the disposal and collection of municipal waste. 
These are available in different sizes and price per litre of content 
(e.g., €0.033/litre in Bellinzona).

Authorities are responsible for monitoring and sanctioning any illegal dis-
posal of waste. The same applies to littering or leaving small amounts of lit-
ter in public places. This activity is prohibited and punished by the authorities. 
Although “legal punishment” has a deterrent effect, real change in consumer 
behaviour can only be achieved through proper education. Raising awareness 
is essential in solving a social issue such as littering. In particular, depending on 
the target age, different strategies can be implemented, such as education – 
at an early stage in public schools, later through public campaigns [6].

We can say that although Switzerland has a solid foundation and has 
implemented a successful waste management strategy, it continues to focus 
on intervention at the source of the problem, i.e., waste prevention, which 
remains a key area to be addressed in the future. The Swiss experience shows 
that a more informed citizen does not automatically mean a more informed 
and engaged consumer, which is why educational campaigns to promote 
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sustainable consumption are constantly organized there. For truly effective 
efforts, they recommend focusing on both sides of the market, i.e., the “con-
sumer” and the “producer”. The Swiss government is trying to take measures at 
the regulatory level and penalize those who produce products that contribute 
the most to waste generation (e.g., products with a particularly short shelf life 
or excessive packaging) [7].

GERMANY
Every year, around 15 million tons of BW are processed in composting and fer-
mentation or biogas plants in Germany. In essence, it is the contents of organic 
waste bins, BW from gardens and parks, waste from markets, and other BW 

from various sources. In some regions of Germany, the “Gelber Sack” approach 
is applied, which is a system where different types of waste are packed in spe-
cial yellow bags and collected regularly (Fig. 3). A significant incentive for resi-
dents is the system of refunding fees for returning packaging, which stimulates 
proper waste sorting. In 2020, about 5 million tons of organic waste and about 
5.7 million tons of garden and park waste were separately collected via organic 
waste bins in Germany, which corresponds to 129 kilograms per inhabitant per 
year. Germany is known for its advanced and carefully organized waste sorting 
system. Here, BW is also collected separately in green or brown containers and 
is subsequently used for composting or anaerobic digestion [8–10].

Total food waste Primary 
production

Processing 
and 

manufacturing

Retail and other 
distribution 

of food

Restaurants 
and food services Households

Belgium 2,881,897 38,699 1,862,177 73,591 88,333 819,097

Bulgaria 596,844 228,472 156,435 15,708 14,375 181,854

Czechia 972,445 27,022 100,339 64,394 37,941 742,749

Denmark 1,286,488 66,452 596,599 99,500 62,544 461,392

Germany 10,922,321 190,203 1,612,505 762,352 1,860,980 6,496,282

Estonia 166,513 23,612 31,622 19,976 10,739 80,564

Ireland 770,316 70,413 219,453 60,894 178,507 241,048

Greece 2,048,189 372,204 375,158 150,472 220,032 930,323

Spain 4,260,845 845,620 1,419,257 348,219 213,023 1,434,726

France 9,000,000 1,059,000 1,926,000 800,000 1,096,000 4,119,000

Croatia 286,379 40916 9,866 4,180 15,072 216,345

Italy 8,650,456 1,270,638 510,018 343,535 193,915 6,332,349

Cyprus 354,021 43,564 169,706 50,268 27,145 63,338

Latvia 275,304 32,487 36,107 14,765 35,436 156,509

Lithuania 382,665 81,202 28,057 27,342 4,495 241,570

Luxembourg 92,580 7,384 10,692 8,525 8,739 57,240

Hungary 905,068 16,587 187,391 41,952 19,331 639,806

Malta 79,589 759 4,668 3,910 23,016 47,235

Netherlands 2,811,000 463,045 1,031,407 209,805 83,035 1,023,708

Austria 1,211,534 13,879 173,734 84,326 201,956 737,639

Poland 4,002,099 670,547 544,942 320,396 190,293 2,275,921

Portugal 1,890,712 101,384 61,719 214,233 237,486 1,275,891

Romania not available

Slovenia 143,570 93 10,757 15,290 42,666 74,764

Slovakia 455,587 71,889 4,113 15,825 7,110 356,650

Finland 641,258 48,011 162,278 57,555 77,914 295,500

Sweden 905,000 22,000 53,000 97,000 98,000 635,000

Norway 769,967 162,158 29,088 61,281 97,547 419,893

Total 58,512,559 6,067,377 11,806,452 4,079,709 5,275,265 31,283,755

Tab. 1. Food waste production by sector of activities, 2020 (tonnes of fresh mass; numbers in italics are estimates). (Source: https://1url.cz/ruEEQ)

https://1url.cz/ruEEQ
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Fig. 3. Yellow bags “Gelber Sack” used in Germany 
(Source: https://de.wikipedia.org/wiki/Gelber_Sack#)

THE NETHERLANDS
The Netherlands places great emphasis on waste recycling. BW is collected 
and processed in order to minimize its impact on the environment. In 2018, for 
example, 56 % of all municipal waste was recycled, and since then this number 
has been constantly increasing [11]. In the Netherlands, the “gescheiden afvalin-
zameling” system (separate waste collection) is often used. Citizens have sep-
arate collection containers for biowaste at their disposal, which are regularly 
emptied. The country invests in awareness and education campaigns, which 
helps increase awareness and involvement in waste sorting. It considers com-
posting to be key BW (food) processing, which takes place in most munici-
palities. Food is sorted and stored in green containers (groenbak), which are 
collected regularly, or residents are directly motivated to buy composting con-
tainers for food and to use compost, even in cities on balconies and terraces.

FLANDERS (BELGIUM)
The total amount of food waste produced in all sectors of the food chain in 
Flanders amounts to almost 1.3 million tonnes per year, of which 71 % is col-
lected separately and 29 % is part of mixed waste. The highest production 
of food waste comes from the food industry (122 kg/capita), which is impor-
tant in Flanders – 55 % of food produced in Flanders is intended for export. 
Households produce 61 kg/capita, which is below the EU average (70 kg/cap-
ita) [12–14]. Flanders is a region in Belgium with a very advanced waste sorting 
system; separate collection of BW is mandatory. Citizens have access to bio-
waste containers that are regularly emptied and composted. An important part 
of success is the active involvement of local communities and municipalities, 
which promote sorting and talk about the benefits of recycling. Biodegradable 
waste is collected separately and processed exclusively for the purpose of pro-
ducing compost.

SWEDEN
Although Sweden produces an average of 467 kg of waste per person and 
almost 4.4 million tons of household waste per year, the key to the country’s suc-
cess is high public awareness of the benefits of recycling, as well as an efficient 
collection system. The process starts with households and businesses sorting 
waste into hazardous and recyclable materials, separating food waste, metal, 

plastic, paper and glass packaging, newspapers, electronics, tyres, and batter-
ies. To encourage everyone to join the system, Sweden has built waste collec-
tion points within 300 metres of all residential areas. While some of this waste 
is recycled, almost half of the waste produced (typically a mix of energy-rich 
materials such as paper, plastic, and biomass) is taken to waste-to-energy facil-
ities, where it is converted into electricity. Similarly, food waste is turned into 
climate-friendly biogas used to run public transport buses and heat apartment 
buildings.

Key aspects of promoting sorting and recycling in Sweden are:

1. Household awareness of the importance and benefits of sorting waste 
In the vast majority of Swedish households, waste is sorted at its source. 
The awareness and dedication of the citizens of Sweden is a key success 
factor that has led to Sweden being considered one of the global leaders 
in sustainable waste management. Most households in Sweden sort their 
waste into the following fractions: food waste, metal, plastic, paper and glass 
packaging, newspapers, electronics, tyres, and batteries. Important steps are 
currently being taken to increase the reuse and repair of goods. Extended 
producer responsibility creates incentives to reduce waste production and 
increase material recycling.

2. Converting waste to energy 
A large part of the waste generated in Sweden is incinerated in facilities 
intended for its energy use in the field of water district heating, as well as 
electricity generation. As a result of all the measures taken, less than one 
percent of the total amount of waste produced in the country is landfilled. 
Urban planning is an important tool when municipalities want to work on 
waste management according to the required hierarchy.

3. Waste management in Swedish legislation 
The legal basis for the Swedish waste management system is laid down 
by both Swedish and European waste legislation. In Sweden, landfilling 
is the least preferred solution. The preferred option is to prevent waste 
and reuse and repair products. If waste is still generated, the main goal is 
to recycle the materials. Sweden is one of the leading EU countries in BW 
management. Local sorting and collection systems support recycling and 
biogas production [15–17].

NORWAY
Norway, like other Nordic countries, has effective BW collection and processing 
systems, with composting and anaerobic digestion being common methods. 
Norway is an example of using BW as an energy source. There are a number of 
anaerobic fermentation facilities in the country that process gastro-waste and 
the resulting biogas is used as a renewable energy source [18, 19].

ITALY
In Italy, the sorting and collection of BW is regulated regionally and may vary 
from municipality to municipality. Some have a system of bio-waste bins, while 
others promote composting in households and public places [20, 21].

FRANCE
In some parts of France, BW collection is well organized, while in other areas 
there is room for improvement. Some cities collect food waste using special 
containers. The activities of start-ups and civic associations play an important 
role here [22–27].

https://de.wikipedia.org/wiki/Gelber_Sack


18

VTEI/2023/6

SYNTHESIS
From the above, the following key aspects necessary to ensure the fulfilment 
of obligations in BW sorting follow. Specifically, they are:

 — Information campaigns: most countries organize information campaigns and 
educational activities that explain the importance of sorting and proper BW 
management.

 — Financial incentives and penalties: some countries use financial incentives 
through a system of waste charges. Citizens who sort well may have lower 
fees. Conversely, if the waste is sorted incorrectly, penalties and fines may be 
imposed.

 — Quality infrastructure: countries with good infrastructure, including accessible 
dustbins and collection containers, make it easier for citizens to sort properly.

 — Support for composting: some countries support home composting and 
provide citizens with composters for free or at reduced prices.

All EU countries, including the Czech Republic, are obliged to sort biode-
gradable components of municipal waste by the end of 2023. This obligation 
applies to municipalities and towns, which must achieve a minimum level 
of sorting that supports the use of waste and the reduction of landfill.

Production of individual components of biowaste differs depending on 
whether it comes from family homes or housing estates. In housing estates, 
green waste is generated in limited quantities, while kitchen waste predomi-
nates. Seasonality also has an impact – green waste production increases dur-
ing the warm months, while kitchen waste production remains stable through-
out the year.

Currently, together with BW from the urban greenery and garden mainte-
nance, it is possible to collect plant components of kitchen and food waste 
from households. Biowaste collection systems are focused on all plant com-
ponents, but above all on the green component, which makes up only about 
a third of the total biowaste collected. Kitchen waste does not have its own col-
lection system, although the Ministry of the Environment sets the obligation to 
collect at least the plant component. It is important to plan the collection sys-
tem to include all components of biowaste, including kitchen waste.

A key aspect is the purity of biowaste, which plays a vital role in its process-
ing. Regardless of whether the waste is intended for processing in a compost-
ing plant or a biogas station, the purity of the collected material is key. In order 
to ensure purity, it is important to prevent pollution from sorted biowaste 
through education of residents and limiting access to biowaste containers, for 
example by locking them. Sorting technologies exist, but they are expensive. 
In  the Czech Republic, the sorting of most biowaste in composting plants is 
carried out in a not very sophisticated way; therefore, during the growing sea-
son, a large amount of biowaste can accumulate in composting plants, which 
is not effectively sorted.

Waste sorting systems are key to preventing contamination of biowaste with 
pollutants. EU Member States may waive the obligation of separate collection 
of biowaste in certain cases, for example in inner city areas where the logistics 
of separate collection may be difficult, or in sparsely populated rural areas. In 
these cases, alternative biowaste processing methods such as domestic, local, 
or community composting can be supported.

Some countries, including the UK, Italy, Finland, Ireland, Slovenia, Estonia, 
and France, have made significant progress in developing their biowaste col-
lection and processing systems in recent years. On the other hand, some coun-
tries, including the Czech Republic, still need to improve their infrastructure 
and implement effective measures and legislation to meet EU requirements 
regarding biowaste sorting [28–30].

FACTORS AFFECTING THE EFFICIENCY OF THE SET BIOWASTE 
COLLECTION SYSTEM 
The method of sorting BW, including waste from urban greenery maintenance, 
gardens, and food waste, is of key importance for the sustainable processing of 
this waste and environmental protection. From the above research, there are 
several factors that influence the success and efficiency of separate BW collec-
tion. These factors include:

1. Motivating, communicating, and educating residents 
Motivation, communication and education of residents are key to a successful 
BW collection system. The methods of their implementation include:

• Personal communication, campaigns, workshops, and training that are 
organized for citizens to inform them about the importance and correct 
way of sorting and collecting biowaste.

• Instructions and educational materials that help citizens sort waste 
correctly.

• Financial incentives, such as discounts on waste fees or rewards for correct 
sorting, which could motivate citizens to actively participate.

• Punishment, i.e., sanctions or fines for those who do not comply with 
waste sorting obligations, and can serve as additional motivation to fulfil 
obligations in this area.

2. Collection convenience
• Delivery distance for which the principle applies – the closer the collection 

containers are located to households, the more probably people will 
actively use them. A longer distance may reduce willingness to participate 
in sorting.

• Collection hygiene, i.e., ensuring the cleanliness of collection containers 
and their regular maintenance, which is important for minimizing odours 
and the occurrence of harmful microorganisms and other pests.

• Cleanliness of collection containers and prevention of the spread of odours 
and development of mould; the odour from BW can be unpleasant, 
especially in the summer months. It can also cause problems with insects. 
Resolving these issues is important for acceptance of waste collection.

• The influence of temperature, which determines the rate of decomposition 
of biological waste. In colder areas, decomposition may be slower, which 
may require more care when collecting. When choosing the location of 
collection containers, places that are shaded for most of the day should 
be preferred.

3. Frequency of waste removal 
Frequent and regular emptying of collection containers minimizes odours 
and prevents the accumulation of waste, which leads to more convenient 
sorting for residents. Regular removal of BW is important for maintaining 
the cleanliness and hygiene of the collection points. Insufficient removal 
frequency can lead to over-filled containers and problems with insect. People 
are more motivated to sort if they are sure that their waste is collected regularly.

4. Method of collection 
Outdoor vs. indoor waste bins: the provision of indoor collection containers 
can increase the convenience of sorting, especially in adverse weather 
conditions. In some cases, it may be appropriate to place containers indoors to 
minimize odour and aesthetic issues. However, outdoor containers are usually 
easier to access. 
Vented vs. non-vented waste bins: vented containers can minimize 
the development of unpleasant odours and mould. 
Waste bin size: the optimal size of collection containers ensures sufficient 
capacity while minimizing the long-term accumulation of waste that could 
lead to problems.
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5. Method of home composting 
Composting bins: offering composting bins allows residents to do their own 
composting, reducing the amount of BW that would have to be removed. 
Providing compost bins to households can motivate people to sort BW more 
actively. These containers placed, for example, in gardens or on balconies allow 
easier composting. 
Community composters: The establishment of community composters 
provides the possibility of sorting waste even for those who do not have 
enough space for their own composting. These composters can be placed 
publicly in different parts of the city. This increases accessibility for a wider 
spectrum of the population.

Overall, we can say that the sorted collection of BW requires attention to details 
such as the location of collection containers, cleanliness, hygiene, and waste 
removal. It is also important to consider different collection methods, such as out-
door and indoor containers, as well as supporting alternative methods, such as com-
munity composters, which can increase the involvement and motivation of resi-
dents to actively sort waste.

EFFECT OF TEMPERATURE AND CONTAINER VENTILATION 
ON MOISTURE LOSS OF BIODEGRADABLE MUNICIPAL WASTE
To ensure the fulfilment of the Czech Republic’s obligation regarding the notifi-
cation of the occurrence of food waste, a requirement was established to report 
the amount of this waste in its “fresh” state. During the research survey that we car-
ried out as part of the SS02030008 project “Centre of Environmental Research: 
Waste Management, Circular Economy and Environmental Security (CEVOOH)”, 
we obtained data from reports of the Slovak Ministry of the Environment regard-
ing the collection of BMW. In order to verify their applicability for the Czech 
Republic, our project included a requirement to determine moisture loss during 
food waste storage in model conditions that correspond to common practice.

Since sorted food waste is normally collected at intervals of one to two weeks, 
we carried out two cycles of experiments, each lasting 14 days. Experiments were 
performed both with perforated and non-perforated containers, and the compo-
sition of food waste was consistent with what we found in previous analyses of 
mixed municipal waste, BMW and food waste [31]. Specifically, the food mix con-
sisted of: fruits and vegetables 39 %; pastries, pasta, dumplings 24 %; meat, eggs 
including shells 6 %; dairy products 9 %; cooked meals 19 %, and beverages 3 %.

12-litre containers with lids were used to simulate the usual method of sorting and 
collection and, at the same time, to minimize the amount of spoiled food (Fig. 4).

Fig. 4. Food mixture at the beginning of the experiment and a perforated container 
with a lid at the experimental site (Source: TGM WRI)

The containers were stored in a place partially protected by trees from 
the sun and rain (Fig. 5).

Fig. 5. Placement of test containers (Source: TGM WRI)

The first measurement took place in April and the second in June. Fig. 6 
shows the course of BMW weight reduction under the stated measured min-
imum (average 5.1 °C) and maximum (average 13 °C) temperatures together 
with the measured air humidity (average 73.2 %) during the April experiment. 
Weight or the moisture content of the food waste in the perforated container 
decreased by 350 g within 14 days, or 7.5 % by weight compared to a non-perfo-
rated container with a BMW weight loss of only 50 g, i.e., 1.1 % of weight.
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Fig. 7. Graph of moisture loss or weight of BMW during the June measurement 
(Source: TGM WRI)

In June, we repeated the measurements under the same conditions to find 
out the effect of temperatures on weight loss, or moisture. During the June 
measurement, when the minimum temperatures reached an average of 13.7 °C 
and the maximum 25.7 °C, the largest decrease in weight (moisture) occurred 
again in the perforated container, by 8.7 % (Fig. 7).

Fig. 8. Appearance of measured samples in perforated containers at the end of 
the measurement in April (left) and June (right) (Source: TGM WRI)

During the June measurement, fungi and animals (ants, slugs, flies) had a sig-
nificant influence on the decomposition of matter, and thus also on the  loss 
of weight compared to the April measurement. For comparison, Fig. 8 shows 
the appearance of the measured sample at the end of the 14-day measurement 
in April (left) and June (right).

Based on the measured data on moisture loss, a uniform coefficient of 
0.09 was determined, which will be included in the methodology “Measurement 
of the amount and composition analysis of food waste” as a correction factor for 
calculating the total amount of municipal food waste. After approval, its final 
version will be published on the project website [32] at the end of this year.

CONCLUSION

The issue of determining production and preventing the creation of food waste 
is currently a topic of project SS02030008 “Centre of Environmental Research: 
Waste Management, Circular Economy and Environmental Security (CEVOOH)”, 
within the framework of which, and in close cooperation with the MoE, we are 
preparing a methodology for measuring the weight of food waste. The analysis 
of approaches to solving the issue of BMW and food waste in selected EU coun-
tries shows us a number of different approaches that can be a suitable inspira-
tion for dealing with the issue of prevention and effective management of this 
type of waste in the Czech Republic. The data and knowledge base of the food 
waste issue has currently been supplemented by the BMW moisture loss analy-
sis, which is just under 10 % of the weight of the analysed waste and will be part 
of the newly prepared methodology.

ACKNOWLEDGEMENTS

The article was supported by the project SS02030008 “Centre of Environmental 
Research: Waste Management, Circular Economy and Environmental Security 
(CEVOOH)”, which is co-financed by the Technology Agency of the Czech Republic 
as part of the Environment for Life Programme.

References
[1] Federal Office for the Environment (FOEN). Food Waste [on-line] [accessed 24th July 2023]. Available 
at: https://www.bafu.admin.ch/bafu/en/home/themen/thema-abfall/abfallwegweiser--stichworte-a--z/
biogene-abfaelle/abfallarten/lebensmittelabfaelle.html

[2] LEBERSORGERS, S., SCHNEIDER, F. Food Waste from Private Households in Austria – Status Quo. 
Recydepotech [on-line]. Available at: chrome-extension: //efaidnbmnnnibpcajpcglclefindmkaj/ 
http://www.recydepotech.at/media/1.7_Lebersorger_1.pdf

[3] Itai. Let’s Talk Food Waste in Austria. Impact Hub Vienna [on-line]. 1st July 2019 [accessed 
27th August 2023]. Available at: https://vienna.impacthub.net/2019/07/01/lets-talk-food-waste-in-austria/

[4] Admin. Against Food Waste: 15 Initiatives in Austria. Austrian News [on-line]. 9th April 2021 
[accessed 27th August 2023]. Available at: https://austrianpress.com/2021/04/09/
against-food-waste-15-initiatives-in-austria/

[5] BERETTA, C., HELLWEG, S. Lebensmittelverluste in der Schweiz: Umweltbelastung und 
Vermeidungspotential. B. m.: ETH Zürich Institut für Umweltingenieurwissenschaften, Gruppe 
Ökologisches System-Design, October 2019.

[6] BERETTA, C., STOESSEL, F., BAIER, U., HELLWEG, S. Quantifying Food Losses and the Potential for 
Reduction in Switzerland. Waste Management [on-line]. 2013, 33(3), Special Thematic Issue: Urban 
Mining, pp. 764–773. ISSN 0956-053X. Available at: doi: 10.1016/j.wasman.2012.11.007

[7] Repubblica e Cantone Ticino, Dipartimento del territorio, Sezione della protezione dell’aria, 
dell’acqua e del suolo, Ufficio dei rifiuti e dei siti inquinati. Piano di gestione dei rifiuti del Canton Ticino 
2019-2023 [on-line]. Available at: http://www.ti.ch/spaas

[8] Quora. Why Do Germans Have Pfand on Bottles and Gelbe Sack? Surely Pfand Can Be Discontinued Now 
That There Is Plastic Recycling [on-line] [accessed 25th July 2023]. Available at: https://www.quora.com/
Why-do-Germans-have-Pfand-on-bottles-and-gelbe-sack-Surely-Pfand-can-be-discontinued-now-
that-there-is-plastic-recycling

[9] Live in Germany. How Do Germans Dispose and Recycle Trash? [2023 Guide]. Live In Germany 
[on-line]. 23th January 2022 [accessed 24th July 2023]. Available at: https://liveingermany.de/
trash-and-recycling-guide-in-germany/

[10] NASR, J. The German Organic Waste Campaign Launches Organic Waste Bin Challenge 2023 [on-line]. 
30th May 2023 [accessed 24th July 2023]. Available at: https://www.umweltbundesamt.de/en/press/
pressinformation/the-german-organic-waste-campaign-launches-organic

[11] EXPATICA Netherlands. Garbage Collection and Recycling in the Netherlands [on-line] 
[accessed 25th July 2023]. Available at: https://www.expatica.com/nl/living/household/
recycling-in-the-netherlands-133948/

[12] Belgium.be. Sorting and Recycling Household Waste [on-line] [accessed 25th July 2023]. Available at: 
https://www.belgium.be/en/environment/sorting_and_recycling_household_waste

[13] CHIOATTO, E., KHAN, M. A., SOSPIRO, P. Sustainable Solid Waste Management in the European 
Union: Four Countries Regional Analysis. Sustainable Chemistry and Pharmacy. 2023, 33, 101037. 
ISSN 2352-5541. Available at: doi: 10.1016/j.scp.2023.101037



21

VTEI/2023/6

[14] European Environment Agency. Waste Prevention Country Profile Belgium [on-line] April  2023.
Available at: https://www.eea.europa.eu/themes/waste/waste-prevention/countries/
country-profiles-on-waste-prevention

[15] Avfall Sverige. Swedish Waste Management [on-line]. 12th June 2023 [accessed 25th July 2023].
Available at: https://www.avfallsverige.se/in-english/

[16] IGINI, M. How Sweden is Successfully Turning Waste to Energy [on-line]. 26th May 2022 [accessed
25th July 2023]. Available at: https://earthorg.mystagingwebsite.com/sweden-waste-to-energy/

[17] Naturvårdsverket. Municipal Waste Management in Sweden [on-line] [accessed 25th July 2023]. Available at: 
https://www.naturvardsverket.se/en/topics/waste/municipal-waste-management-in-sweden/

[18] ECONNECT – Oslo: Další město, kde autobusy jezdí na bioplyn z odpadů [on-line] [accessed
22th July 2023]. Available at: http://zpravodajstvi.ecn.cz/?x=2571489

[19] JONES, S. M. Waste Management in Norway. In: JONES, S. M. (ed.). Advancing a Circular Economy: 
A Future without Waste? [on-line] [accessed 25th July 2023]. Cham: Springer International Publishing,
2021, pp. 111–139. ISBN 978-3-030-66564-7. Available at: doi: 10.1007/978-3-030-66564-7_6

[20] GRANT, F., DI VEROLI, J. N., ROSSI, L. Characterization of Household Food Waste in Italy: Three
Year Comparative Assessment and Evaluation of Seasonality Effects. Waste Management. 2023, 164, 
pp. 171–180. ISSN 0956-053X. Available at: doi: 10.1016/j.wasman.2023.04.006

[21] ATLANTE. The Italy 2023 Case: Food Waste Decreases by 12 % [on-line]. 24th May 2023 [accessed
27th August 2023]. Available at: https://www.atlantesrl.it/en/the-italy-2023-case-food-waste-decreases-by-12/

[22] C40 Knowledge. Cities100: Paris is Reducing, Reusing and Recovering its Waste [on-line]
[accessed 27th August 2023]. Available at: https://www.c40knowledgehub.org/s/article/
Cities100-Paris-is-reducing-reusing-and-recovering-its-waste?language=en_US

[23] Let’s Food. Food Waste Collection in Grenoble Alpes Métropole [on-line] [accessed 27th August 2023]. 
Available at: https://letsfoodideas.com/en/initiative/la-collecte-des-dechets-alimentaires-sur-grenoble-alpes- 
-metropole/

[24] CGTN. France, a Leading Country in Food Sustainability, Has Just Started to Compost [on-line]
[accessed 27th August 2023]. Available at: https://newseu.cgtn.com/news/2019-10-28/Some-French-
cities-and-companies-are-re-examining-food-waste--L7d4koDyLe/index.html

[25] STUTTGART EXPATS. Gelber Sack Stuttgart [on-line] [accessed 25/07/23]. Available at: 
https://stuttgartexpats.com/gelber-sack-stuttgart/

[26] EXPATICA France. Trash and Recycling in France [on-line] [accessed 27th August 2023]. Available at: 
https://www.expatica.com/fr/living/household/trash-and-recycling-in-france-536594/

[27] MARANDI, B. Why France is Leading Country in Food Waste Reduction [on-line]
[accessed 27th August 2023]. Available at: https://www.linkedin.com/pulse/
why-france-leading-country-food-waste-reduction-ben-marandi-

[28] LANGLEY, J., YOXALL, A., HEPPELL, G., RODRIGUEZ, E. M., BRADBURY, S., LEWIS, R., LUXMOORE, J.,
HODZIC, A., ROWSON, J. Food for Thought? – A UK Pilot Study Testing a Methodology for Compositional 
Domestic Food Waste Analysis. Waste Management & Research: The Journal for  a  Sustainable
Circular Economy [on-line]. 2010, 28(3), pp. 220–227. ISSN 0734-242X, 1096-3669. Available at: 
doi: 10.1177/0734242X08095348

[29] SPANG, E. S., MORENO, L. C., PACE, S. A., ACHMON, Y., DONIS-GONZALEZ, I., GOSLINER, W. A.,
JABLONSKI-SHEFFIELD, M. P., MOMIN, M. A., QUESTED, T. E., WINANS, K. S., TOMICH, T. P. Food Loss and 
Waste: Measurement, Drivers, and Solutions. Annual Review of Environment and Resources. 2019, 44(1),
pp. 117–156. Available at: doi: 10.1146/annurev-environ-101718-033228

[30] CALDEIRA, C., DE LAURENTIIS, V., GHOSE, A., CORRADO, S., SALA, S. Grown and Thrown: Exploring 
Approaches to Estimate Food Waste in EU Countries. Resources, Conservation and Recycling. 2021, 168, 
105426. ISSN 09213449. Available at: doi:10.1016/j.resconrec.2021.105426

[31] VOLOŠINOVÁ, D., KOŘÍNEK, R., CHERNYSH, Y. Problematika potravinových odpadů ve vztahu
k povinnému vykazování jejich produkce pro potřeby směrnice o odpadech. Vodohospodářské 
technicko-ekonomické informace. 2022, 64(4), pp. 32–39. ISSN 0322-8916. e-ISSN 1805-6555. Available at: 
doi: 10.46555/VTEI.2022.05.005

[32] https://1url.cz/TuGqi 

Authors

Ing. Dagmar Vološinová1

 dagmar.volosinova@vuv.cz 
ORCID: 0000-0003-1195-7046

Ing. Robert Kořínek2

 robert.korinek@vuv.cz 
ORCID: 0000-0001-5849-5606

1T.G. Masaryk Water Research Institute, Prague 
2T.G. Masaryk Water Research Institute, Ostrava

The Czech version of this article was peer-reviewed, the English version was 
translated from the Czech original by Environmental Translation Ltd.

DOI: 10.46555/VTEI.2023.09.003

https://1url.cz/TuGqi

