
TEXTE 

145/2024 

German Environment Agency 

Final Report on the ReFoPlan 2021 

Determination of food waste 
in Germany in 2020, fulfilment 
of the reporting obligation to 
the EU Commission in 2022 
and derivation of 
recommendations for action  
by: 
Federal Statistical Office, Wiesbaden 

Publisher: 
Umweltbundesamt 



 



 

 
TEXTE 145/2024 

Ressortforschungsplan of the Federal Ministry for the 
Environment, Nature Conservation, Nuclear Safety and 
Consumer Protection 

Project No. (FKZ) 3721 34 309 1 
FB001173/ENG 

Final report 

Determination of food waste in Germany in 
2020, fulfilment of the reporting obligation 
to the EU Commission in 2022 and derivation 
of recommendations for action  
  

by: 

Federal Statistical Office, Wiesbaden 
 
 

 

On behalf of the German Environment Agency  
 



 

 

Imprint 

Publisher 
Umweltbundesamt 
Wörlitzer Platz 1 
06844 Dessau-Roßlau 
Tel: +49 340-2103-0 
Fax: +49 340-2103-2285 
buergerservice@uba.de 
Internet: www.umweltbundesamt.de 

Report performed by: 
Statistisches Bundesamt 
Gustav-Stresemann-Ring 11 
65189 Wiesbaden 
 

Report completed in: 
June 2023 

Edited by: 
Section III 1.5 – Waste Management, Transboundary Movement of Waste 
Elke Kreowski 

Publication as pdf: 
http://www.umweltbundesamt.de/publikationen 

ISSN 1862-4804 

Dessau-Roßlau, October 2024 

The responsibility for the content of this publication lies with the author(s).

http://www.umweltbundesamt.de/
http://www.umweltbundesamt.de/publikationen
mailto:buergerservice@uba.de


TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

5 

  

Abstract: Determination of food waste in Germany in 2020, fulfilment of the reporting obligation 
to the EU Commission in 2022 and derivation of recommendations for action  

The project covers in particular the mandatory EU reporting of food waste in the reporting year 
2020 according to EU requirements. This involves determining the amount of food waste in 
Germany at the five stages of the food supply chain – from production to consumption. The 
methodology for measuring food waste generally focuses on the disposal of waste. 

First, the Federal Statistical Office has formed a database based on national, official waste 
statistics. This contains amounts of waste according to waste codes, which generally also include 
food waste. In order to calculate the actual food waste from this database, a consortium of four 
institutes – consisting of the “Witzenhausen-Institut für Abfall, Umwelt und Energie GmbH”, 
“ARGUS-Statistik und Informationssysteme in Umwelt und Gesundheit GmbH”, the “Institut für 
Abfall, Abwasser und Infrastruktur-Management GmbH” and the “Institut für 
Siedlungswasserbau, Wassergüte- und Abfallwirtschaft der Universität Stuttgart” – determined 
the proportion of food waste in each waste code (waste coefficients). For this purpose, the 
consortium evaluated, among other things, waste sorting analyses and conducted a voluntary 
online survey of waste disposal facilities. In addition, the consortium identified 
recommendations for action to reduce food waste.  

The study provides an up-to-date data set on food waste in Germany in the reporting year 2020 
in the context of EU reporting. Furthermore, optimisation recommendations for future reporting 
are formulated. 

Kurzbeschreibung: Ermittlung der Lebensmittelabfälle in Deutschland im Jahr 2020, Erfüllung der 
Berichtspflicht gegenüber der EU-Kommission im Jahr 2022 und Ableitung von 
Handlungsempfehlungen 

Das Projekt umfasst insbesondere die verpflichtende EU-Berichterstattung von 
Lebensmittelabfällen im Berichtsjahr 2020 nach EU-Vorgaben. Dabei wird die Menge der 
Lebensmittelabfälle in Deutschland auf den fünf Stufen der Lebensmittelkette – von der 
Herstellung bis zum Verbrauch – bestimmt. Die Methodik zur Messung der Lebensmittelabfälle 
setzt generell bei der Entsorgung von Abfällen an. 

Zunächst hat das Statistische Bundesamt eine Datenbasis auf Grundlage von nationalen, 
amtlichen Abfallstatistiken gebildet. Diese enthält Abfallmengen nach Abfallschlüsseln, die in der 
Regel auch Lebensmittelabfälle umfassen. Um die tatsächlichen Lebensmittelabfälle aus dieser 
Datenbasis herauszurechnen, hat ein Konsortium aus vier Instituten – bestehend aus dem 
Witzenhausen-Institut für Abfall, Umwelt und Energie GmbH, ARGUS-Statistik und 
Informationssysteme in Umwelt und Gesundheit GmbH, dem Institut für Abfall, Abwasser und 
Infrastruktur-Management GmbH und dem Institut für Siedlungswasserbau, Wassergüte- und 
Abfallwirtschaft der Universität Stuttgart – den Anteil der Lebensmittelabfälle pro 
Abfallschlüssel (Abfallkoeffizienten) bestimmt. Dazu hat das Konsortium unter anderem 
Abfallsortieranalysen ausgewertet und eine freiwillige Online-Befragung von 
Abfallentsorgungsanlagen durchgeführt. Zudem hat das Konsortium Handlungsempfehlungen 
zur Reduzierung von Lebensmittelabfällen aufgezeigt.  

Die Studie liefert eine aktuelle Datengrundlage zu Lebensmittelabfällen in Deutschland im 
Berichtsjahr 2020 im Rahmen der EU-Berichterstattung. Des Weiteren werden 
Optimierungsempfehlungen für die zukünftige Berichterstattung formuliert. 
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Summary 

Background 

About eleven million tonnes of food are disposed of as waste along the food supply chain in 
Germany every year (StBA 2023a). Globally, this figure was around 1.3 billion tonnes in 2011 – 
about one third of the food produced (Gustavsson et al. 2011). The current figures from the Food 
and Agriculture Organization of the United Nations show that around 13.8 %1 of food is lost as 
food losses (Food and Agriculture Organization of the United Nations 2019). The Food Waste 
Index Report (2021) estimates that the total food waste from households, retail establishments 
and the food service industry is around 931 million tonnes per year (United Nations 
Environment Programme 2021). The food that is not consumed uses up enormous amounts of 
agricultural land and causes about 8 % of greenhouse gas emissions (Mbow et al. 2019). Article 
9 of the EU Waste Framework Directive (WDF) (“Waste Prevention”) and Directive (EU) 
2018/851 Recital Number 31, based on Sustainable Development Goal 12.3, aim to halve the per 
capita food waste at retail and consumer level and reduce food losses along the production and 
supply chains. 

In 2019, the European Commission issued two supplementary decisions providing more 
clarification – Delegated Decision (EU) 2019/1597 on the methodology for the measurement of 
food waste and Implementing Decision (EU) 2019/2000 on the format for the submission of 
reports. Alongside the WDF, these EU legal acts require member states to measure the mass of 
food waste on a yearly basis and report to the EU Commission, for the first time by June 30, 2022 
for the reporting year 2020. Based on these legal provisions, Germany had to comply with its 
first reporting obligation on food waste for the reporting year 2020 by June 30, 2022. 
Thereafter, Germany must continue to record the mass of food waste annually and report to the 
EU Commission. 

For the first reporting year 2020, the Federal Ministry for the Environment, Nature 
Conservation, Nuclear Safety and Consumer Protection (BMUV) and the German Environment 
Agency (UBA) have commissioned the Federal Statistical Office (StBA) with the task of reporting 
to the EU on food waste as part of this research project. 

Objective of the research project 

The objective of the research project is to prepare the first report to the EU Commission on food 
waste for the reporting year 2020. The StBA is required to submit the results (including the 
quality control report) to the EU Commission by June 30, 2022 in accordance with EU 
specifications. In addition, suggestions for optimising reporting should be developed and 
instruments and measures for further reducing food waste identified. As part of the research 
project, it is necessary to derive reliable data – with the aid of waste coefficients – on the 
proportion of food waste in the different types of waste that may contain food.  

The national, official statistics can show the potential but not the actual amount of food waste in 
Germany. These surveys do not determine how high the proportion of food waste is in the total 
amount of waste for each waste code. The reason for this is that no distinction is made between 
food waste and non-food waste for the waste codes according to the European List of Waste. In 
order to calculate the total amount of food waste, the amounts of waste in each waste code 
(according to the data set) must therefore be multiplied by waste coefficients. The waste 
coefficient indicates the proportion of food waste (e.g. 45 %) that the waste code typically 
contains. 
 

1 This information relates to the areas of primary production, processing and manufacturing as well as wholesale. 
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The waste coefficients and the amount of food waste utilised for home composting were 
determined by a subcontractor within the research project. The subcontractor also identified 
recommendations for action to reduce food waste. This subcontractor was a consortium 
consisting of the “Witzenhausen-Institut für Abfall, Umwelt und Energie GmbH (WI)”, “ARGUS-
Statistik und Informationssysteme in Umwelt und Gesundheit GmbH (ARGUS)”, the “Institut für 
Abfall, Abwasser und Infrastruktur-Management GmbH (INFA)” and the “Institut für 
Siedlungswasserbau, Wassergüte- und Abfallwirtschaft der Universität Stuttgart (USTUTT)”. 

Legal basis 

The definition of “food” laid down in Regulation (EC) No. 178/2002 of the European Parliament 
and Council encompasses food as a whole, along the entire food supply chain from production to 
consumption. 

According to Delegated Decision (EU) 2019/1597, the reporting must cover at least the waste 
codes from the European List of Waste for those types of waste that usually also contain food 
waste. All types of waste to be considered in the reporting are listed in Annex II.  

Creation of the data set 

In the first step, the StBA examined the national, official waste statistics for their relevance to 
food waste. Subsequently, the StBA used selected official waste statistics, as well as the data they 
collected on the relevant waste codes that may contain food waste, to produce a data set for the 
calculations and the reporting of the amounts of waste. Delegated Decision (EU) 2019/1597 
provides guidance on which waste codes from the European List of Waste should be included. 
The StBA used the following four national, official sets of waste statistics to determine the 
amount of waste: 

► Waste disposal statistics (Abfallentsorgung – AE) 

► Statistics on the processing and recycling of construction and demolition waste (Bauschutt – 
BS) 

► Statistics on landfill construction measures (Deponiebau – DepBau) 

► Statistics on the Basel Convention on the Control of Transboundary Movements of 
Hazardous Wastes and Their Disposal (Grenzüberschreitenden Verbringung – GV). 

The StBA then allocated the waste to the respective economic sectors that generated this waste 
on the basis of other official waste statistics. The StBA considered the following national, official 
waste statistics for this process: 

► Statistics on public waste disposal (household waste) (OERE) 

 These amounts of waste are allocated to households 

► Waste disposal statistics (Abfallentsorgung – AE)  

 Waste collected from companies is allocated to the economic sector of the respective 
company or disposal facility 

► Waste generation statistics (Abfallerzeugung – AEU) 

 Waste for which no information exists about its origin was allocated to the different 
waste codes for the economic sectors according to the percentage distribution of the 
extrapolated amounts from the waste generation statistics. 
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The amounts of waste allocated to the economic sectors were then assigned to the five stages of 
the food supply chain. Delegated Decision 2019/1597 indicates which economic sectors or 
activities belong to which stages of the food supply chain: (1) “Primary production”, (2) 
“Processing and manufacturing”, (3) “Retail and other distribution of food”, (4) “Restaurants and 
food services” and (5) “Households”. The amounts of waste were then added up at the level of 
the stages (balancing). 

Modifications: Consideration of additional waste codes and commercial waste 

The StBA modified the data set in two areas to take national circumstances into account. 

The first modification involved the consideration of additional waste codes at stages of the food 
supply chain which are not expressly prescribed by Delegated Decision (EU) 2019/1597. Annex 
II of Delegated Decision (EU) 2019/1597 specifies which waste codes should be assigned to 
which stages of the food supply chain. The national, official waste statistics show that some 
waste codes also occur in stages of the food supply chain or in economic sectors that are not 
specifically named in Delegated Decision (EU) 2019/1597. These results can probably be 
attributed to the fact that, in addition to the primary economic activity, amounts of waste can 
also be generated through secondary activities of companies. These are allocated to the 
economic sector of the main activity, even if the types of waste do not match the main activity. In 
addition, it is possible that companies do not always classify their waste using the European List 
of Waste strictly according to its origin. 

In order to give as complete a picture as possible of the amount of food waste in Germany, the 
StBA also considered these amounts of waste and assigned them to the respective stages of the 
food supply chain. No new or additional waste codes were used for this purpose; instead, the 
stages of the food supply chain were merely expanded to include waste codes that already occur 
at other stages and which can contain food waste.  

A further modification was to remove commercial waste from stage 5 of the food supply chain 
and redistribute this amount to stages 1 to 4 of the food supply chain. Household waste and, to a 
small extent, biowaste also always include a proportion of waste of commercial origin, so-called 
commercial waste. This is collected together with household waste or biowaste from 
households. This is waste that is collected from small businesses such as engineering offices, tax 
consultants, lawyers, etc. It is disposed of in the bins provided by the public waste disposal 
authorities (örE). This applies to the residual waste bin (waste code 20 03 01 01 – household 
waste2) and the biowaste bin (waste code 20 03 01 04 – biowaste3). Therefore, the “Households” 
stage (stage 5 of the food supply chain) contains some commercial waste, which originates from 
various economic sectors in stages 1 to 4 of the food supply chain.  

The amount of commercial waste is calculated as the difference between the amounts of waste 
reported by the örE and the extrapolated amount of household waste from households. 
Commercial waste was removed from stage 5 of the food supply chain and redistributed to 
stages 1 to 4 of the food supply chain based on the national, official waste statistics (waste 
generation statistics). The same methodology described in the subchapter “Creation of the data 
set” was used for this redistribution process.  

Waste coefficients for mixed municipal waste 

The data collected by the StBA contains the amount of potential food waste in Germany, taking 
into account the requirements in Delegated Decision (EU) 2019/1597. In order to calculate the 
 

2 In this report, “household waste” is understood to mean the waste code “20 03 01 01 – household waste, commercial waste similar 
to household waste collected together via public waste disposal”. 
3 In this report, “biowaste” is understood to mean the waste code “20 03 01 04 – waste from biowaste bins”. 
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total amount of food waste, the amounts of waste in each waste code (according to the data set) 
must therefore be multiplied by waste coefficients. The waste coefficient indicates the 
proportion of food waste (e.g. 45 %) that the waste code typically contains. The StBA has 
subcontracted the task of determining the waste coefficients within the research project to a 
consortium consisting of four institutes. 

Mixed municipal waste essentially comprises waste code 20 03 01. This includes household 
waste (20 03 01 01), commercial waste similar to household waste (20 03 01 02), non-
differentiable mixed municipal waste (20 03 01 00) and biowaste (20 03 01 04).  

The base amounts from the municipal collections of household waste are reported in the annual 
survey of public waste disposal by each public waste disposal authority in the federal states, 
while the amounts of biowaste are taken from the waste balances reported by the federal states. 
The base amounts for commercial waste similar to household waste are taken from the waste 
balances compiled by the StBA.  

The consortium determined the waste coefficients for the reporting year 2020 using secondary 
analyses from 2017 to 2022 (household waste and biowaste), evaluations of applicable 
literature and estimates by the consortium (commercial waste similar to household waste).  

The consortium determined the absolute amounts, the amounts per inhabitant and the 
percentage distributions by campaign and stratum using the statistics for the mixed municipal 
waste collected by municipalities and commercial enterprises and the material compositions 
based on secondary analyses and data in applicable literature and used this information to 
calculate the waste coefficients for the waste streams “household waste”, “commercial waste 
similar to household waste” and “biowaste”. 

The evaluation and extrapolation methods for household waste and biowaste used by the 
consortium are the same as the methodological procedure described in the “Bundesweite 
Hausmüllanalyse” (Nationwide Household Waste Analysis) (Dornbusch et al. 2020, Chapter 5, p. 
44 to 83). The investigation plan that was used as the basis for the Nationwide Household Waste 
Analysis and included representative random samples (containers at the premises at an örE 
level and örE at the federal level) was adopted for household waste and biowaste. When 
planning for this study, it was important to ensure that random samples for all strata and 
campaigns were available for evaluation and extrapolation.  

Table 1 shows the determined amounts and compositions of the types of mixed municipal waste 
in condensed form. The amounts of waste for reporting year 2019 were used to determine the 
waste coefficients because amounts for reporting year 2020 were not yet available at the time 
the waste coefficients were calculated. A total of 21,915,753 t of waste was recorded for waste 
codes 20 03 01 01, 20 03 01 04 and 20 03 01 02 in the reporting year 2019. This corresponds to 
an annual amount of waste on average of 264 kilogrammes per inhabitant for these waste codes. 
A total of 6,457,356 t of food waste was recorded in these waste codes in the reporting year 
2019. This corresponds to an annual amount of waste on average of 78 kilogrammes per 
inhabitant for these waste codes in the reporting year 2019. 

The average weighted proportion of food waste (waste coefficient for mixed municipal waste) is 
29 %. The calculations resulted in a waste coefficient of 33 % for household waste, 36 % for 
biowaste and approximately 4 % for commercial waste similar to household waste. At the time 
of the evaluation, there was no information available on the composition of the waste code “non-
differentiable mixed municipal waste – 20 03 01 00”. Therefore, the average weighted 
proportion of food waste of 29 % was adopted for this eight-digit waste code. The waste 
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coefficients were multiplied by the amounts of waste for the reporting year 2020 to calculate the 
amounts of food waste for the reporting year 2020. 

Table 1: Waste coefficients for mixed municipal waste according to the waste code numbers 
(20 03 01) in the reporting year 2019 

Waste streams Annual amount 
 
t/year 

Annual amount per 
inhabitant 
kg/(inhabitant*year) 

Composition 
 
mass % 

Household waste (20 03 01 01)1 12,942,801 155.6 100.0 

Organic  4,886,675 58.8 37.8 

Food waste 4,290,937 51.6 33.2 

Kitchen waste2 2,196,516 26.4 17.0 

Food scraps3 1,309,520 15.7 10.1 

Packaged food (net) 784,901 9.4 6.1 

Biowaste (20 03 01 04)4 5,701,952 68.6 100 

Organic  4,566,878 54.9 80.1 

Food waste 2,035,579 24.5 35.7 

Kitchen waste2 1,396,957 16.8 24.5 

Food scraps3 607,679 7.3 10.7 

Packaged food (net) 30,943 0.4 0.5 

Commercial waste similar to household 
waste (20 03 01 02)5 3,271,000 39.3 100 

Organic 327,100 3.9 10 

Food waste 130,840 1.6 4 

Non-differentiable mixed municipal waste 
(20 03 01 00)6 - - 29 

Total (20 03 01) 21,915,753 263.5 - 

Food waste (20 03 01) 6,457,356 77.6 - 
1 From the OERE statistics from the federal states in the reporting year 2019 (StBA 2021), rounded values. 
2 Kitchen waste = food waste before consumption e.g. fruit peels. 
3 Food scraps = food waste “after” consumption e.g. leftovers. 
4 From the waste balances submitted by the federal states for the reporting year 2019, rounded values. 
5 From the waste balance of the StBA for the reporting year 2019 (StBA 2022), rounded values. 
6 At the time of the investigation, there was no information available on the composition of this waste code. 
Sources: Waste balances of the federal states 2019; StBA 2021; StBA 2022; own research, WI, ARGUS, INFA, USTUTT  

Evaluations relating to influencing variables such as “settlement structure”, “separately collected 
amount of biowaste” or “level of access to the separate collection of biowaste”, “fee system” and 
“building structure” for household waste and biowaste showed that the amount of waste and 
thus the associated amount of food waste were mainly influenced by settlement and building 
structures. 
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The average amount of household waste per capita, as well as the food waste it contains, 
increases noticeably as the population density and building density increases. The opposite is 
true for biowaste. For food waste from households, this means that there are only small 
differences in the disposal of food waste between these strata. It can be assumed that the strata 
“separately collected amount of biowaste”, “fee system” and the “level of access to the separate 
collection of biowaste” have an intercorrelation with settlement and building structure and 
similar behaviour can thus be expected. 

Waste coefficients for other waste codes 

In addition to waste coefficients for mixed municipal waste, the consortium examined the waste 
streams for the areas “primary production”, “processing and manufacturing”, “retail and other 
distribution of food” and “restaurants and food services” and determined their waste coefficients 
(with the exception of the waste code 20 03 01 “mixed municipal waste”). 

In order to ensure that the baseline data for fulfilling the future reporting obligation was as 
reliable as possible, USTUTT conducted surveys of associations and companies in the waste 
management sector using an online questionnaire. The questionnaire was sent out via email to a 
total of 748 recipients on February 18, 2022. The deadline for responses was March 14, 2022. 
The respondents were companies in the German waste management sector or operators of 
waste disposal facilities in Germany – e.g. waste incineration plants, biowaste fermentation 
plants, composting plants and mechanical-biological waste treatment plants. In the online 
survey, USTUTT asked about amounts and waste coefficients for the other waste codes. This 
included all waste codes specified in Delegated Decision (EU) 2019/1597, with the exception of 
waste code 20 03 01 (mixed municipal waste). In addition, eight of the specified waste codes 
were not included in the online survey because they were not quantitatively relevant4 in the 
reporting year 2019. 

The response rate to the survey was 13.5 % or 101 completed questionnaires, of which 49 (6.6 
%) contained usable data. USTUTT evaluated the results of the study and defined waste 
coefficients for the relevant waste codes. The results showed that the surveyed companies in the 
waste management sector can make an important contribution to defining the waste coefficients 
for a large proportion of the waste codes. The responses to the online survey did not provide any 
usable information for a total of 13 waste codes. In view of the response rate, the existing gaps in 
the data and the state of the data available to the respondents, the online survey cannot meet the 
requirements of a representative sample. Nevertheless, the data collected was the best available 
information at the time of the survey, since the German waste management sector was surveyed 
for the first time in calendar year 2022 about amounts of food waste. 

Home composting 

In accordance with the Eurostat guidance, it was also necessary to consider the amounts of food 
waste recycled through home composting in the food waste calculations for the reporting year 
2020. Due to the fact that the data available was reliable to a rather limited extent, this could 
only be done by making a rough estimate of an approximate order of magnitude. 

To estimate the food waste utilised in home composting, the consortium considered the results 
of two studies. They examined a study by the “Gesellschaft für Konsumforschung” (GfK SE – 
Society for Consumer Research) on the amount of food waste from households (Hübsch 2021), 
as well as the study “Baseline 2015” (Schmidt et al. 2019) published by the Thünen Institute. 

 

4 Waste codes with less than 1,000 t of waste in the 2019 reporting year were classified as irrelevant in terms of their amounts. 
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In particular, the consortium used the figure for the proportion of the total amount of food waste 
generated in households that is utilised in home composting stated in the GfK SE study. The total 
amount of food waste that is generated in households was taken from Baseline 2015. Following 
an evaluation of both studies, the food waste recycled through home composting was thus 
estimated at 1.117 million t per year or an average of 13.6 kg per inhabitant. 

Result 

Multiplying the results of the modified data set by the respective waste coefficients gives the 
total amount of food waste in Germany for the reporting year 2020, while taking into account 
the amounts of waste utilised in home composting. Table 2 below shows the food waste broken 
down into each stage of the food supply chain. 

Table 2: Food waste in Germany in the reporting year 20201 

Stage of the food supply 
chain – number 

Stage of the food supply 
chain – designation  

Food waste 
in 1000 t  

Food waste in % 

1 Primary production 178 2 

2 Processing and manufacturing 1,594 15 

3 Retail and other food 
distribution 

774 7 

4 Restaurants and food services 1,877 17 

5 Households 6,496 59 

 Total 10,919 100 
1 These are corrected values that were calculated on the basis of expert assessments made by the consortium. These 
deviate from the results reported to the EU Commission on June 30, 2022. 

Source: StBA 2023a 

Recommendations for optimising reporting 

The consortium also identified aspects of the reporting that could be optimised and issued 
corresponding recommendations.  

The EU food waste reporting for the reporting year 2020 only considers the waste recorded as 
part of the waste management system. Therefore, the data may not be complete in this regard. 
Another gap in the data is the amount of moisture that is potentially lost before the waste is 
measured. 

The waste coefficients for biowaste and household waste must be determined regularly, i.e. at 
least every four years. The methodology in the Nationwide Household Waste Analysis 
(Dornbusch et al. 2020) has been used up to now for calculating the waste coefficients for 
biowaste and household waste. The consortium believes that the method used to determine the 
waste coefficients for household waste and biowaste for the initial report can be used for future 
reports to ensure that the waste coefficients are kept up to date.  

According to the consortium, the data set on the composition of commercial waste similar to 
household waste that is delivered or collected separately from household waste (20 03 01 02) is 
very incomplete. In order to define a reliable and up-to-date waste coefficient for this waste 
code, it will be necessary to either carry out new waste sorting analyses or to use a different 
methodology for the survey (see “Waste coefficients for other waste codes”). The same 
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recommendation applies to the waste code “non-differentiable mixed municipal waste” (20 03 
01 00). 

Another gap in the data exists regarding the composition of the other waste codes. There is an 
urgent need for further research in this area. In general, the consortium recommends carrying 
out further surveys, research and analyses for future reporting in order to define the waste 
coefficients for the other waste codes. In the process, it is necessary to improve the data by 
carrying out physical surveys and using a larger sample size. According to the consortium, a 
framework concept first has to be developed and defined so that it is possible to make valid 
statements regarding the sample size for waste sorting analyses in stages 1 to 4 of the food 
supply chain. Overall, it is especially important to take a systematic approach to planning the 
sampling process and analysis methods. 

Recommendations for future reporting 

The consortium recommends using all available data sources for future reporting, while giving 
preference to more thoroughly validated data in each case. Physical data, such as waste 
statistics, supplemented by physical information on the composition of the waste, represent the 
most reliable data set in this context.  

Recommendations for action to reduce food waste 

In addition to defining the waste coefficients, the consortium has developed recommendations 
for action for reducing food waste. 

Due to the many different ways for potentially avoiding food waste, the Joint Research Institute 
of the EU recommends defining more specific targets for the respective areas of the food supply 
chain and for individual sectors in line with the generally formulated targets of Sustainable 
Development Goal 12.3. Developing and updating a comprehensive data set is therefore key to 
optimising the system in the long term. According to the JRC, sector and industry-specific waste 
avoidance targets should be defined, which are based on, among other things, the actual waste 
avoidance potential. The goals should be “SMART” (specific, measurable, achievable, relevant, 
time-bound) and measured using performance indicators. Performance indicators could, for 
example, monitor the amount of food waste and food losses in relation to the amounts of food 
produced so that the efficiency of processes can be measured. This is already being implemented 
to some extent in Germany by, amongst others, the “dialogue forums” to collect corresponding 
data. 
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Zusammenfassung 

Hintergrund 

Rund elf Millionen (Mio.) Tonnen (t) Lebensmittel (LM) werden in Deutschland jedes Jahr 
entlang der Lebensmittelkette (LMK) als Abfall entsorgt (StBA 2023a). Weltweit waren es 2011 
ca. 1,3 Milliarden (Mrd.) Tonnen – etwa ein Drittel der produzierten LM (Gustavsson et al. 2011). 
Aus den aktuellen Zahlen der Food and Agriculture Organization of the United Nations geht 
hervor, dass ca. 13,8 %5 LM als LM-Verluste verloren gehen (Food and Agriculture Organization 
of the United Nations 2019). Der Food Waste Index Report (2021) schätzt Lebensmittelabfälle 
(LMA) aus den Bereichen Haushalt, Einzelhandel und der Lebensmittelindustrie auf insgesamt 
ca. 931 Mio. t pro Jahr (United Nations Environment Programme 2021). Die nicht verzehrten LM 
verbrauchen enorme Agrarflächen und verursachen ca. 8 % der Treibhausgasemissionen (Mbow 
et al. 2019). Die EU-Abfallrahmenrichtlinie (AbfRRL) Artikel 9 („Abfallvermeidung“) und die 
Richtlinie (EU) 2018/851 Erwägungsgrund Nummer (Nr.) 31 sehen in Anlehnung an das 
Sustainable Development Goal (SDG) 12.3 vor, die auf Ebene des Einzelhandels und auf 
Verbraucherebene pro Kopf anfallenden LMA zu halbieren und die Verluste von LM entlang der 
Produktions- und Lieferketten zu reduzieren. 

Die Europäische Kommission (EU-Kommission) hat im Jahr 2019 zwei konkretisierende 
Beschlüsse erlassen, den Delegierten Beschluss (EU) 2019/1597 zur Methodik der Messung von 
LMA und den Durchführungsbeschluss (EU) 2019/2000 zum Übermittlungsformat der Berichte. 
Diese EU-Rechtsakte verpflichten neben der AbfRRL die Mitgliedstaaten, die Masse der LMA 
jährlich zu messen und der EU-Kommission zu berichten, und zwar erstmals bis zum 30. Juni 
2022 für das Berichtsjahr (BJ) 2020. Aufgrund dieser rechtlichen Bestimmungen musste 
Deutschland seiner erstmaligen Berichtspflicht zu LMA für BJ 2020 zum 30. Juni 2022 
nachkommen. Danach muss Deutschland weiterhin jährlich die Masse der LMA erfassen und der 
EU-Kommission berichten. 

Für das erste BJ 2020 haben das Bundesministerium für Umwelt, Naturschutz, nukleare 
Sicherheit und Verbraucherschutz (BMUV) und das Umweltbundesamt (UBA) das Statistische 
Bundesamt (StBA) für die EU-Berichterstattung zu LMA im Rahmen dieses Forschungsprojektes 
beauftragt. 

Zielsetzung des Forschungsprojekts 

Zielsetzung des Forschungsvorhabens ist die Erarbeitung des ersten Berichts an die EU-
Kommission zu LMA für das BJ 2020. Das StBA soll die Ergebnisse (einschließlich 
Qualitätskontrollbericht) entsprechend den EU-Vorgaben zum 30. Juni 2022 an die EU-
Kommission übermitteln. Darüber hinaus sollen Vorschläge zur Optimierung der 
Berichterstattung erarbeitet sowie Instrumente und Maßnahmen zur weiteren Reduzierung von 
LMA aufgezeigt werden. Im Rahmen des Forschungsprojekts soll die Ableitung belastbarer 
Anteile von LMA mit Hilfe von Abfallkoeffizienten (AKO) für die Abfälle, die LMA enthalten 
können, ermittelt werden. 

Die nationalen, amtlichen Statistiken können die potenzielle, aber nicht die tatsächliche Menge 
an LMA in Deutschland ausweisen. Bei diesen Erhebungen wird nicht ermittelt, wie hoch der 
Anteil an LMA an der Gesamtabfallmenge des jeweiligen Abfallschlüssels ist. Dies liegt darin 
begründet, dass für die Abfallschlüssel nach dem europäischen Abfallverzeichnis keine 
Unterscheidung in LMA und Nicht-LMA vorgesehen ist. Zwecks Berechnung der LMA müssen die 
Abfallmengen je Abfallschlüssel (gemäß der ermittelten Datenbasis) deshalb mit AKO 
 

5 Diese Angabe bezieht sich auf die Bereiche Primärproduktion, Verarbeitung und Herstellung sowie den Großhandel. 
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multipliziert werden. Der AKO gibt den Anteil der LMA an (z. B. 45 %), den der Abfallschlüssel 
typischerweise enthält. 

Die Ermittlung der AKO und der eigenkompostierten LMA sowie das Aufzeigen von 
Handlungsempfehlungen zur Reduzierung von LMA erfolgte durch einen Unterauftrag innerhalb 
des Forschungsprojekts. Diese Aufgaben hat ein Konsortium – bestehend aus dem 
Witzenhausen-Institut für Abfall, Umwelt und Energie GmbH (WI), ARGUS-Statistik und 
Informationssysteme in Umwelt und Gesundheit GmbH (ARGUS), dem Institut für Abfall, 
Abwasser und Infrastruktur-Management GmbH (INFA) und dem Institut für 
Siedlungswasserbau, Wassergüte- und Abfallwirtschaft der Universität Stuttgart (USTUTT) – 
übernommen. 

Rechtsgrundlagen 

Die Definition von „Lebensmittel“ ist in der Verordnung (EG) Nr. 178/2002 des Europäischen 
Parlaments und des Rates beschrieben und umfasst LM als Ganzes, entlang der gesamten LMK 
von der Erzeugung bis zum Verbrauch. 

Gemäß dem Delegierten Beschluss (EU) 2019/1597 umfasst die Berichterstattung mindestens 
die Abfallschlüssel aus dem Europäischen Abfallverzeichnis für Abfallarten, die in der Regel auch 
LMA umfassen. Alle zu berücksichtigenden Abfälle sind in Anhang II des Beschlusses aufgelistet. 
Alle zu berücksichtigenden Abfälle sind in Anhang II des Beschlusses aufgelistet. 

Erstellung der Datenbasis 

Im ersten Schritt hat das StBA die nationale amtliche Abfallstatistik auf ihre Relevanz für LMA 
untersucht. Anschließend hat das StBA die Berechnungsgrundlage bzw. die Bilanzierung der 
Abfallmengen auf Basis ausgewählter amtlicher Abfallstatistiken und der dort erhobenen 
relevanten Abfallschlüssel, die LMA enthalten können, erstellt. Hierbei gibt der Delegierte 
Beschluss (EU) 2019/1597 die einzubeziehenden Abfallschlüssel aus dem Europäischen 
Abfallverzeichnis als Orientierung vor. Das StBA hat die vier folgenden nationalen amtlichen 
Abfallstatistiken für die Ermittlung des Aufkommens verwendet: 

► Erhebung der Abfallentsorgung (AE), 

► Erhebung über die Aufbereitung und Verwertung von Bau- und Abbruchabfällen (BS), 

► Erhebung der Deponiebaumaßnahmen (DepBau) und 

► Erhebung der Grenzüberschreitenden Verbringung von notifizierungspflichtigen Abfällen 
gemäß dem Basler Übereinkommen (GV). 

Das StBA hat anschließend die so ermittelten Abfälle anhand weiterer amtlicher 
Abfallstatistiken auf die Wirtschaftszweige (WZ) verteilt, die den jeweiligen Abfall erzeugt 
haben. Bei der Verteilung berücksichtigte das StBA die Ergebnisse folgender nationaler 
amtlicher Abfallstatistiken: 

► Erhebung der öffentlich-rechtlichen Abfallentsorgung (Haushaltsabfälle) (OERE) 

 die Abfallmengen werden den privaten Haushalten zugeordnet, 

► Erhebung der Abfallentsorgung (AE) 

 betriebseigene Abfälle werden dem WZ des jeweiligen Betriebs bzw. der 
Entsorgungsanlage zugeordnet und 
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► Erhebung der Abfallerzeugung (AEU) 

 Abfälle, zu deren Herkunft keine Hinweise vorliegen, werden entsprechend der 
prozentualen Verteilung von hochgerechneten Mengen der AEU-Erhebung der einzelnen 
Abfallschlüssel den WZ zugeordnet. 

Die auf die WZ verteilten Abfallmengen wurden anschließend den fünf Stufen der LMK 
zugeordnet. Der Delegierte Beschluss 2019/1597 gibt an, welche WZ zu welchen Stufen der LMK 
gehören: 1. „Primärerzeugung“, 2. „Verarbeitung und Herstellung“, 3. „Einzelhandel und andere 
Formen des Vertriebs von Lebensmitteln“, 4. „Gaststätten und Verpflegungsdienstleistungen“ 
sowie 5. „Private Haushalte“. Anschließend wurden die Abfallmengen auf Ebene der Stufen 
addiert (Bilanzierung). 

Modifikationen: Berücksichtigung zusätzlicher Abfallschlüssel und Geschäftsmüll 

Das StBA hat die Datenbasis bei deren Erstellung in zwei Punkten hinsichtlich der nationalen 
Gegebenheiten modifiziert. 

Die erste Modifikation besteht in der Berücksichtigung von Abfallschlüsseln auf Stufen der LMK, 
die der Delegierte Beschluss (EU) 2019/1597 nicht ausdrücklich vorsieht. Anhang II des 
Delegierten Beschlusses (EU) 2019/1597 gibt vor, welche Abfallschlüssel welchen Stufen der 
LMK zugeordnet werden sollen. Die Ergebnisse der nationalen, amtlichen Abfallstatistiken 
zeigen, dass einige Abfallschlüssel auch in Stufen der LMK bzw. in WZ vorkommen, die der 
Delegierte Beschluss (EU) 2019/1597 nicht ausdrücklich benennt. Diese Ergebnisse lassen sich 
wahrscheinlich darauf zurückführen, dass neben der Tätigkeit im wirtschaftlichen Schwerpunkt 
auch Abfallmengen bei Nebentätigkeiten anfallen können. Diese werden dem WZ der 
Haupttätigkeit zugeordnet, auch wenn die Abfallarten nicht zur Haupttätigkeit passen. Zudem 
besteht die Möglichkeit, dass Betriebe ihren Abfall nicht immer strikt nach dessen Herkunft dem 
Europäischen Abfallverzeichnis zuordnen. 

Um ein möglichst vollständiges Bild des LMA-Aufkommens in Deutschland zu zeichnen, hat das 
StBA auch diese Abfallmengen berücksichtigt und den jeweiligen Stufen der LMK zugeordnet. 
Hierbei wurden keine neuen bzw. zusätzlichen Abfallschlüssel herangezogen, sondern lediglich 
die Stufen der LMK um bereits auf anderen Stufen vorhandene Abfallschlüssel, die LMA erhalten 
können, erweitert. 

Eine weitere Modifikation bestand in dem Herausrechnen des Geschäftsmülls auf Stufe 5 der 
LMK und der Umverteilung dieser Mengen auf die Stufen 1 bis 4 der LMK. Der Hausmüll und in 
geringem Umfang auch der Bioabfall umfassen immer auch einen Anteil an Abfällen 
gewerblicher Herkunft, den sogenannten Geschäftsmüll. Dieser wird gemeinsam mit dem 
Hausmüll bzw. dem Bioabfall aus privaten Haushalten eingesammelt. Hierbei handelt es sich um 
Abfälle, die bei kleineren Gewerbebetrieben, z. B. Ingenieurbüros, Steuerberater, Anwälte, etc. 
anfallen. Diese werden in den vom öffentlich-rechtlichen Entsorgungsträger (örE) bereit 
gestellten Tonnen mit entsorgt. Dies betrifft die Restabfalltonne (Abfallschlüssel 20 03 01 01 – 
Hausmüll 6) sowie die Bioabfalltonne (Abfallschlüssel 20 03 01 04 – Bioabfall 7). Geschäftsmüll 
wird also bei den Haushalten (Stufe 5 der LMK) miterfasst, entstammt jedoch verschiedenen WZ 
der Stufen 1 bis 4 der LMK. 

Die Menge an Geschäftsmüll berechnet sich aus der Differenz der Abfallmengen der örE und der 
hochgerechneten Menge an Hausmüll aus privaten Haushalten. Der Geschäftsmüll wurde aus der 
 

6In diesem Bericht wird unter „Hausmüll“ der Abfallschlüssel „20 03 01 01 – Hausmüll, hausmüllähnliche Gewerbeabfälle gemeinsam 
über die öffentliche Müllabfuhr eingesammelt“ verstanden. 
7In diesem Bericht wird unter „Bioabfall“ der Abfallschlüssel „20 03 01 04 – Abfälle aus der Biotonne“ verstanden. 
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Stufe 5 der LMK herausgerechnet und anhand der Ergebnisse der nationalen, amtlichen 
Abfallstatistiken (AEU) auf die Stufen 1 bis 4 der LMK umverteilt. Dabei wurde der gleichen 
Verteilungsmethodik gefolgt, die im Unterkapitel „Erstellung der Datenbasis“ beschrieben 
wurde. 

Abfallkoeffizienten für gemischte Siedlungsabfälle 

Die vom StBA ermittelte Datenbasis enthält, unter Berücksichtigung der Vorgaben des 
Delegierten Beschlusses (EU) 2019/1597, die Menge an potenziellen LMA in Deutschland. 
Zwecks Berechnung der LMA müssen die Abfallmengen je Abfallschlüssel (gemäß der 
ermittelten Datenbasis) deshalb mit AKO multipliziert werden. Der AKO gibt den Anteil der LMA 
an (z. B. 45 %), den der Abfallschlüssel typischerweise enthält. Das StBA hat die Ermittlung der 
AKO innerhalb des Forschungsprojekts als Unterauftrag vollständig an ein Konsortium, 
bestehend aus vier Instituten, vergeben. 

Der Bereich der gemischten Siedlungsabfälle umfasst im Wesentlichen den Abfallschlüssel 20 03 
01. Dazu gehören der Hausmüll (20 03 01 01), der hausmüllähnliche Gewerbeabfall (20 03 01 
02), nicht differenzierbare gemischte Siedlungsabfälle (20 03 01 00) und der Bioabfall (20 03 01 
04). 

Die Basismengen der kommunalen Erfassung für Hausmüll werden in den jährlichen OERE der 
Bundesländer je örE berichtet. Die Abfallmengen für den Bioabfall entstammen den 
Abfallbilanzen der Bundesländer. Die Basismengen für hausmüllähnliche Gewerbeabfälle 
werden der Abfallbilanz des StBA entnommen. 

Das Konsortium hat die AKO für das BJ 2020 über Sekundäruntersuchungen aus den Jahren 
2017 bis 2022 (Hausmüll und Bioabfall), über Literaturauswertungen und über Abschätzungen 
des Konsortiums (hausmüllähnliche Gewerbeabfälle) bestimmt. 

Aus den Ergebnissen der kommunal und gewerblich erfassten gemischten Siedlungsabfälle und 
den stofflichen Zusammensetzungen aus Sekundäranalysen und Literaturdaten hat das 
Konsortium die absoluten Mengen, die einwohnerspezifischen Mengen und die prozentualen 
Zusammensetzungen nach Kampagnen und Schichten ermittelt und daraus die AKO für die 
Abfallströme „Hausmüll“, „hausmüllähnlicher Gewerbeabfall“ und „Bioabfall“ berechnet. 

Die Auswertungs- und Hochrechnungsmethode für Hausmüll und Bioabfall hat das Konsortium 
analog der in der Bundesweiten Hausmüllanalyse beschriebenen methodischen Vorgehensweise 
durchgeführt (Dornbusch et al. 2020, Kapitel 5, S. 44 bis 83). Die für die Bundesweite 
Hausmülluntersuchung zugrunde gelegte Untersuchungsplanung mit repräsentativen 
Stichproben (Behälter am Grundstück auf örE-Ebene und örE auf Bundesebene) wurde für den 
Hausmüll und den Bioabfall übernommen. In den Planungen für die vorliegende Studie wurde 
sichergestellt, dass Stichproben für alle Schichten und Kampagnen für die Auswertung und 
Hochrechnung verfügbar waren. 

In Table 1 sind die ermittelten Mengen und Zusammensetzungen der Abfallarten der gemischten 
Siedlungsabfälle in komprimierter Form dargestellt. Für die Ermittlung der AKO wurden die 
Abfallmengen für das BJ 2019 herangezogen, da die Abfallmengen des BJ 2020 zum Zeitpunkt 
der Ermittlung der AKO noch nicht vorlagen. Insgesamt wurden im BJ 2019 21.915.753 t Abfälle 
für die Abfallschlüssel 20 03 01 01, 20 03 01 04 und 20 03 01 02 erfasst. Dies entspricht einer 
jährlichen Abfallmenge von durchschnittlich 264 kg je Einwohner für diese Abfallschlüssel. An 
LMA wurden im BJ 2019 in diesen Abfallschlüsseln insgesamt 6.457.356 t erfasst. Dies 
entspricht einer jährlichen Abfallmenge von durchschnittlich 78 kg je Einwohner für diese 
Abfallschlüssel im BJ 2019. 
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Der durchschnittliche gewichtete Anteil an LMA (AKO für gemischte Siedlungsabfälle) beträgt 29 
%. Im Hausmüll liegt der AKO bei 33 %, im Bioabfall bei 36 % und im hausmüllähnlichen 
Gewerbeabfall annäherungsweise bei ca. 4 %. Für den Abfallschlüssel „gemischte 
Siedlungsabfälle, nicht differenzierbar – 20 03 01 00“ lagen zum Zeitpunkt der Untersuchung 
keine Informationen über die Zusammensetzung dieses Abfallstroms vor. Aus diesem Grund 
wurde für diesen Achtsteller der durchschnittlich gewichtete Anteil an LMA von 29 % 
übernommen. Die AKO wurden für das BJ 2020 mit den Abfallmengen des BJ 2020 multipliziert, 
um die LMA-Mengen zu berechnen. 

Tabelle 1 Abfallkoeffizienten für die gemischten Siedlungsabfälle nach 
Abfallschlüsselnummern (20 03 01) im Berichtsjahr 2019 

Abfallströme Jahresmenge 
 
t/Jahr 

Einwohnerspezifische 
Jahresmenge 
kg/(Einwohner*Jahr) 

Zusammensetzung 
 
Masse % 

Hausmüll (20 03 01 01)1 12,942,801 155.6 100.0 

Organik 4,886,675 58.8 37.8 

Lebensmittelabfälle 4,290,937 51.6 33.2 

Küchenabfälle2 2,196,516 26.4 17.0 

Nahrungsabfälle 3 1,309,520 15.7 10.1 

verpackte Lebensmittel 
(netto) 

784.901 9.4 6.1 

Bioabfall (20 03 01 04)4 5,701,952 68.6 100 

Organik 4,566,878 54.9 80.1 

Lebensmittelabfälle 2,035,579 24.5 35.7 

Küchenabfälle2 1,396,957 16.8 24.5 

Nahrungsabfälle3 607.679 7.3 10.7 

verpackte Lebensmittel 
(netto) 

30.943 0.4 0.5 

Hausmüllähnlicher Gewerbeabfall (20 03 
01 02)5 3,271,000 39.3 100 

Organik 327.100 3.9 10 

Lebensmittelabfälle 130.840 1.6 4 

gemischte Siedlungsabfälle, nicht 
differenzierbar (20 03 01 00)6 

- - 29 

Summe (20 03 01) 21,915,753 263.5 - 

Lebensmittelabfälle (20 03 01) 6,457,356 77.6 - 
1 Aus den OERE der Bundesländer BJ 2019 (StBA 2021), gerundete Werte. 
2 Küchenabfälle = LMA vor Verzehr, z.B. Obstschalen. 

3 Nahrungsabfälle = LMA „nach“ Verzehr, z.B. Speisereste. 
4 Aus den Abfallbilanzen der Bundesländer BJ 2019, gerundete Werte. 
5 Aus der Abfallbilanz des StBA BJ 2019 (StBA 2022), gerundete Werte. 
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6 Zum Zeitpunkt der Untersuchung lagen keine Informationen über die Zusammensetzung dieses Abfallschlüssels vor. 

Quellen: Abfallbilanzen der Bundesländer 2019; StBA 2021; StBA 2022; eigene Darstellung, WI, ARGUS, INFA, USTUTT 

Die Auswertungen bezüglich der Einflussgrößen „Siedlungsstruktur“, „getrennt erfasste 
Bioabfallmenge“ bzw. „Anschlussgrad an die getrennte Bioabfallsammlung“, „Gebührensystem 
und Bebauungsstruktur für Hausmüll und Bioabfall“ zeigten, dass das Abfallaufkommen und 
damit auch zusammenhängend das LMA-Aufkommen überwiegend durch die Siedlungs- und 
Bebauungsstruktur geprägt wurden. 

Das durchschnittliche Pro-Kopf-Hausmüllaufkommen wie auch die darin enthaltenen LMA 
nehmen mit der Siedlungsdichte sowie mit dichter werdender Bebauungsstruktur erkennbar zu. 
Für Bioabfall verhält es sich umgekehrt. Für die LMA aus Privathaushalten bedeutet dies, dass 
sich nur geringe Unterschiede im Wegwerfverhalten von LMA zwischen diesen Schichten 
ergeben. Für die nach Schichten getrennt erfasste Bioabfallmenge, Gebührensystem und 
Anschlussgrad an die getrennte Bioabfallsammlung kann eine Interkorrelation mit der 
Siedlungs- und Bebauungsstruktur angenommen und damit ähnliches Verhalten vermutet 
werden. 

Abfallkoeffizienten für übrige Abfallschlüssel 

Neben AKO für die gemischten Siedlungsabfälle hat das Konsortium unter anderem die 
Abfallströme für die Bereiche „Primärerzeugung“, „Verarbeitung und Herstellung“, 
„Einzelhandel und andere Formen des Vertriebs von Lebensmitteln“ sowie „Gaststätten und 
Verpflegungsdienstleistungen“ untersucht und AKO ermittelt (mit Ausnahme des 
Abfallschlüssels 20 03 01 „gemischte Siedlungsabfälle“). 

Um eine möglichst belastbare Ausgangsbasis für die Erfüllung der anstehenden Berichtspflicht 
zu gewährleisten, hat die USTUTT Verbands- bzw. Unternehmensbefragungen der 
Entsorgungswirtschaft mithilfe eines Online-Fragebogens durchgeführt. Der versendete 
Fragebogen wurde am 18. Februar 2022 per E-Mail an insgesamt 748 Empfänger versendet. Die 
Frist für die Beantwortung endete am 14. März 2022. Bei den Befragten handelt es sich um 
Unternehmen aus der deutschen Entsorgungswirtschaft bzw. um Betreiber*innen von 
Abfallentsorgungsanlagen in Deutschland, z. B. Müllverbrennungsanlagen, 
Bioabfallvergärungsanlagen, Kompostanlagen und mechanisch-biologische 
Abfallbehandlungsanlagen. In der Online-Umfrage hat die USTUTT die Mengen und AKO der 
übrigen Abfallschlüssel abgefragt. Diese umfassen alle Abfallschlüssel, die der Delegierte 
Beschluss (EU) 2019/1597 vorgibt, mit Ausnahme des Abfallschlüssels 20 03 01 (gemischte 
Siedlungsabfälle). Außerdem wurden acht der genannten Abfallschlüssel nicht in der Online-
Befragung berücksichtigt, da sie im BJ 2019 keine mengenmäßige Relevanz8 aufwiesen. 

Die Rücklaufquote der Befragung lag bei 13,5 % bzw. 101 beantworteten Fragebogen, von denen 
49 (6,6 %) verwertbare Datensätze enthielten. Die USTUTT hat die Ergebnisse der 
Untersuchung ausgewertet und AKO in Bezug auf die relevanten Abfallschlüssel gebildet. Dabei 
zeigte sich, dass die befragten Unternehmen aus der Abfallwirtschaft einen wichtigen Beitrag 
zur AKO-Ermittlung für einen Großteil der Abfallschlüssel liefern können. Für insgesamt 13 
Abfallschlüssel lagen keine verwertbaren Angaben in den Rückmeldungen der Online-Befragung 
vor. In Anbetracht der Rücklaufquote, der vorhandenen Datenlücken und des bei den Befragten 
vorliegenden Datenbestandes kann die Online-Befragung die Anforderungen einer 
repräsentativen Stichprobe nicht erfüllen. Gleichwohl handelt es sich bei den erhobenen Daten 
um die bestverfügbaren Informationen zum Zeitpunkt der Erhebung, da die deutsche 

 

8Abfallschlüssel, deren Abfallmenge im BJ 2019 weniger als 1.000 t betrug, wurden als mengenmäßig irrelevant eingestuft. 
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Entsorgungswirtschaft im Kalenderjahr 2022 erstmals hinsichtlich des 
Lebensmittelabfallaufkommens befragt wurde. 

Eigenkompostierung 

Darüber hinaus mussten bei der LMA-Berechnung für das BJ 2020 nach Eurostat-Vorgaben die 
über die Eigenkompostierung (EK) verwerteten LMA-Mengen berücksichtigt werden. Aufgrund 
einer lediglich bedingt belastbaren Datenlage konnte dies nur als Annäherung, also als grobe 
Abschätzung einer annähernden Größenordnung, erfolgen. 

Zur Abschätzung der eigenkompostierten LMA hat das Konsortium die Ergebnisse zweier 
Studien berücksichtigt. Einerseits ist dies eine Studie der Gesellschaft für Konsumforschung (GfK 
SE) zum LMA-Aufkommen aus privaten Haushalten (Hübsch 2021). Ergänzend wurde die vom 
Thünen-Institut (TI) veröffentlichte Studie „Baseline 2015“ (Schmidt et al. 2019) hinzugezogen. 

Konkret wurde der Anteil der eigenkompostierten LMA an allen LMA, die in privaten Haushalten 
anfallen, aus der GfK SE-Studie verwendet. Die Gesamtmenge der LMA, die in privaten 
Haushalten anfallen, wurde der Baseline 2015 entnommen. Dementsprechend wurden, als 
Auswertung beider Studien, die über die EK verwerteten LMA auf jährlich 1,117 Mio. t bzw. 
durchschnittlich 13,6 kg je Einwohner geschätzt. 

Ergebnis 

Durch die Multiplikation der Ergebnisse der modifizierten Datenbasis mit den jeweiligen AKO 
ergibt sich unter Berücksichtigung der eigenkompostierten Mengen die gesamte Menge an LMA 
in Deutschland für das BJ 2020. Die folgende Table 2 stellt diese pro Stufe der LMK dar. 

Tabelle 2  Lebensmittelabfälle in Deutschland im Berichtsjahr 20201 

Stufe der Lebensmittelkette – 
Nummer 

Stufe der Lebensmittelkette – 
Bezeichnung 

Lebensmittelabfälle 
in 1000 t 

Lebensmittelabfälle 
in % 

1 Primärerzeugung 178 2 

2 Verarbeitung und Herstellung 1.594 15 

3 Einzelhandel und andere 
Formen des Vertriebs von 
Lebensmitteln 

774 7 

4 Gaststätten und 
Verpflegungsdienstleistungen 

1.877 17 

5 private Haushalte 6.496 59 

 Insgesamt 10.919 100 
1 Hierbei handelt es sich um korrigierte Werte, die auf Basis der Gutachterlichen Einschätzung des Konsortiums berechnet 
wurden. Hieraus resultieren Abweichungen zu den Ergebnissen, die zum 30. Juni 2022 an die EU-Kommission berichtet 
wurden. 

Quelle: StBA 2023a 

Empfehlungen zur Optimierung der Berichterstattung 

Daneben hat das Konsortium Optimierungspunkte der Berichterstattung ermittelt und -
empfehlungen formuliert.  

In der EU-Berichterstattung für das BJ 2020 wurden lediglich diejenigen Abfälle berichtet, die im 
Rahmen des Abfallmanagementsystems erfasst werden. Daher ist die Datenlage in dieser 
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Hinsicht ggf. nicht vollständig. Eine weitere Datenlücke besteht u. a. bei der Menge an 
Feuchtigkeit, die potenziell vor der Messung der Abfälle verloren geht. 

Die AKO von Bioabfall und Hausmüll müssen regelmäßig, d. h. mindestens alle vier Jahre, 
ermittelt werden. Bisher basieren die AKO für Bioabfall und Hausmüll auf der Methodik der 
Bundesweiten Hausmüllanalyse (Dornbusch et al. 2020). Um eine AKO-Fortschreibung zu 
gewährleisten, kann laut dem Konsortium die für die erstmalige Berichterstattung verwendete 
Methode zur Ermittlung der AKO für Hausmüll und Bioabfall für die zukünftigen 
Berichterstattungen angewandt werden. 

Die Datenbasis zur Zusammensetzung der getrennt von Hausmüll angelieferten oder 
eingesammelten hausmüllähnlichen Gewerbeabfälle (20 03 01 02) ist laut dem Konsortium sehr 
lückenhaft. Um einen belastbaren und aktuellen AKO für diesen Abfallschlüssel zu ermitteln, 
sollten entweder neuere Abfallsortieranalysen durchgeführt oder eine andere 
Erhebungsmethodik (siehe „übrige Abfallschlüssel“) verwendet werden. Die gleiche Empfehlung 
gilt für den Abfallschlüssel „gemischte Siedlungsabfälle nicht differenzierbar“ (20 03 01 00). 

Eine weitere Datenlücke besteht bei der Zusammensetzung der übrigen Abfallschlüssel. Hier 
besteht dringender Forschungsbedarf. Generell empfiehlt das Konsortium für die zukünftige 
Berichterstattung, weitere Erhebungen, Recherchen und Analysen zur Ermittlung der AKO der 
übrigen Abfallschlüssel durchzuführen. Dabei sei es notwendig, die Datenlage durch physische 
Erhebungen und einen größeren Stichprobenumfang zu verbessern. Um valide Aussagen bzgl. 
des Stichprobenumfangs von Abfallsortieranalysen in den Stufen 1 bis 4 der LMK treffen zu 
können, müsste laut Konsortium zunächst ein Rahmenkonzept erarbeitet und definiert werden. 
Insgesamt sei die Entwicklung eines systematischen Vorgehens bezüglich der 
Stichprobenplanung und Analysemethode an dieser Stelle besonders wichtig. 

Empfehlungen für die zukünftige Berichterstattung 

Für die zukünftige Berichterstattung wird die Nutzung aller verfügbaren Datenquellen 
empfohlen, wobei jeweils den validierten Daten der Vorzug gegeben werden sollte. Physische 
Daten, wie zum Beispiel Abfallstatistiken, ergänzt um physische Angaben zur 
Abfallzusammensetzung, repräsentieren in diesem Zusammenhang die verlässlichste 
Datengrundlage. 

Handlungsempfehlungen zur Reduzierung von Lebensmittelabfällen 

Neben der Ermittlung der AKO hat das Konsortium Handlungsempfehlungen zur LMA-
Reduzierung erarbeitet. 

Angesichts der unterschiedlichen Vermeidungspotenziale von LMA empfiehlt sich laut dem Joint 
Research Institute (JRC) der EU eine Spezifizierung der relativ allgemein formulierten 
Zielvorgaben von SDG 12.3 für die jeweiligen Bereiche der LMK sowie für einzelne Branchen. Die 
Erarbeitung und Fortschreibung einer umfassenden Datenbasis ist deshalb der Schlüssel für 
eine nachhaltige Systemoptimierung. Laut JRC sollen sektor- und branchenspezifische 
Vermeidungsziele definiert werden, die sich unter anderem an den tatsächlichen 
Vermeidungspotenzialen orientieren. Die Ziele sollen „SMART“ (Spezifisch, messbar, ausführbar, 
relevant, terminiert) sein und anhand von Leistungsindikatoren gemessen werden. 
Leistungsindikatoren können zum Beispiel durch ein Monitoring von Abfall- und Verlustmengen 
in Bezug auf Produktionsmengenformuliert werden, um dadurch die Effizienz von Prozessen 
messbar zu machen. Dieses Vorgehen wird in Deutschland unter anderem von den Dialogforen 
teilweise umgesetzt und entsprechende Daten erhoben. 
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1 Background 
About eleven million tonnes of food are disposed of as waste along the food supply chain in 
Germany every year (StBA 2023a). Globally, this figure was around 1.3 billion tonnes in 2011 – 
about one third of the food produced (Gustavsson et al. 2011). The current figures from the Food 
and Agriculture Organization of the United Nations show that around 13.8 %9 of food is lost as 
food losses (Food and Agriculture Organization of the United Nations 2019). The Food Waste 
Index Report (2021) estimates that the total food waste from households, retail establishments 
and the food service industry is around 931 million tonnes per year (United Nations 
Environment Programme 2021). The food that is not consumed uses up enormous amounts of 
agricultural land and causes about 8 % of greenhouse gas emissions (Mbow et al. 2019). Article 
9 of the EU Waste Framework Directive (WDF) (“Waste Prevention”) and Directive (EU) 
2018/851 Recital Number 31, based on Sustainable Development Goal 12.3, aim to halve the per 
capita food waste at retail and consumer level and reduce food losses along the production and 
supply chains. 

In 2019, the European Commission issued two supplementary decisions providing more 
clarification – Delegated Decision (EU) 2019/1597 on the methodology for the measurement of 
food waste and Implementing Decision (EU) 2019/2000 on the format for the submission of 
reports. Alongside the WDF, these EU legal acts require member states to measure the mass of 
food waste on a yearly basis and report to the EU Commission at the latest 18 months after the 
end of the reporting year (for the first time by June 30, 2022 for the reporting year 2020). 

Reducing food waste is also part of the new circular economy action plan from the EU 
Commission (2020) and is currently being implemented through the “Farm to Fork Strategy”. 

In response to a proposal by the Federal Ministry of Food and Agriculture (BMEL), the German 
government agreed a “National Strategy for Food Waste Reduction” in February 2019. This aims 
to establish sector-specific dialogue with companies from the areas of primary production, 
processing and manufacturing, retail and other distribution of food, restaurants and food 
services and households (dialogue forums), and coordinating bodies. In the revision of the 
Circular Economy Act (KrWG – Kreislaufwirtschaftsgesetz) in October 2020, Article 9 (1) g) of 
the WFD (SDG 12.3) was adopted as Article 33 (3) no. 2 g) of the KrWG. This article states: “The 
waste prevention programme […] 2. shall provide for at least the following waste prevention 
measures: […] g) the reduction of food waste in primary production, processing and 
manufacturing, in retail and in other forms of food distribution, in restaurants and in catering, as 
well as in private households, in order to contribute to the United Nations sustainable 
development goal to halve per capita global food waste at the retail and consumer levels by 2030 
and reduce food losses along production and supply chains, including post-harvest losses, […].“ 
(KrWG Article 33 (3) No. 2 g)). 

In order to fulfil one of the requirements of the National Strategy, an interdisciplinary working 
group on indicator SDG 12.3 – comprising the BMEL, the Federal Ministry for the Environment, 
Nature Conservation, Nuclear Safety and Consumer Protection (BMUV), the Thünen Institute, the 
German Environment Agency (UBA) and the Federal Statistical Office (StBA) – developed a 
method paper on reporting. During the discussions held by this working group, a monitoring 
concept was developed, which is used for the disposal of waste. The starting point is the so-
called “Food Waste Plug-In”, in which the StBA provides data to the EU Commission on a 
voluntary basis every two years for the reporting years 2012 to 2020. The StBA has thus 
voluntarily provided Eurostat with data on the amounts of waste that could contain food waste. 
 

9 This information relates to the areas of primary production, processing and manufacturing as well as wholesale. 
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In accordance with the guidance provided by Eurostat, the StBA did not provide data on the 
proportion of actual food waste as part of the Food Waste Plug-In due to a lack of data 
(especially waste coefficients). The Food Waste Plug-In thus differs from the newly developed 
monitoring concept in this respect. In addition, the Food Waste Plug-In and the current 
monitoring approach also differ with respect to the different types of waste and economic 
sectors covered.  

The BMUV and UBA have commissioned the StBA with the task of fulfilling the EU reporting 
obligation for food waste for the first time for reporting year 2020. The UBA transferred this 
responsibility to the StBA in the form of a research project in the ReFoPlan 2021 (Departmental 
research plan) on the theme “Determination of food waste in Germany in 2020, fulfilment of the 
reporting obligation to the EU Commission in 2022 and derivation of recommendations for 
action”. 
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2 Definitions 
We define the following terms to avoid any misunderstandings and make the report easier to 
understand. 

► Biowaste 

 Biowaste describes waste that is collected via biowaste bins by the corporate bodies 
responsible for waste management (public waste disposal authorities (örE)) or by 
companies commissioned by them. Biowaste can also contain small amounts of 
commercial biowaste.  
In the waste statistics, the amounts of waste from biowaste bins are recorded under the 
eight-digit waste code “20 03 01 04 – waste from biowaste bins”. 

► Campaign 

 Campaigns are repeats of already completed tests carried out to analyse the impact over 
time or to establish plausibility. In analyses of household waste and biowaste, the impact 
of seasonal changes is taken into account through one testing campaign in low vegetation 
and one in rich vegetation periods. A campaign begins with the start of an analysis on 
site and ends at the conclusion of the analysis (Intecus 2016). 

► Commercial waste 

 Household waste and, to a small extent, biowaste also always include a proportion of 
waste of commercial origin, so-called commercial waste, which is collected together with 
household waste and biowaste from private households. 

► Commercial waste similar to household waste 

 Standard commercial waste differs from commercial waste similar to household waste 
because standard commercial waste is disposed of in waste containers that are 
exclusively provided to commercial companies and which are collected separately from 
household waste. 

► Consortium 

 The waste coefficients and the amount of food waste utilised for home composting were 
determined by a subcontractor within the research project. The subcontractor also 
identified recommendations for action to reduce food waste. This subcontractor was a 
consortium consisting of the “Witzenhausen-Institut für Abfall, Umwelt und Energie 
GmbH (WI)”, “ARGUS-Statistik und Informationssysteme in Umwelt und Gesundheit 
GmbH (ARGUS)”, the “Institut für Abfall, Abwasser und Infrastruktur-Management GmbH 
(INFA)” and the “Institut für Siedlungswasserbau, Wassergüte- und Abfallwirtschaft der 
Universität Stuttgart (USTUTT)”. 

► Dialogue forums 

 The aim of the sector-specific dialogue forums initiated by the BMEL is to bring together 
stakeholders from the food sector, from organisations within civil society, responsible 
government authorities and from science for the purpose of reaching agreements on 
reducing food waste and developing specific measures for their respective sector. The 
dialogue forums focus on the entire food supply chain in order to identify the best 
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possible starting points for reducing food waste and promoting the implementation of 
sector-specific action plans (BMEL 2021). 

► Economic sector 

 An economic sector describes a group of companies or facilities that produce similar 
products or provide similar services as part of economic activities (StBA 2023b). The 
economic sectors or activities are classified in Delegated Decision (EU) 2019/1597 
according to the codes in NACE Rev. 2 (2008). 

► Food waste 

 The definition of “food” laid down in Regulation (EC) No. 178/2002 of the European 
Parliament and of the Council encompasses food as a whole, along the entire food supply 
chain from production until consumption. Food also includes inedible parts, where those 
were not separated from the edible parts when the food was produced, such as bones 
attached to meat destined for human consumption. Hence, food waste can comprise 
items which include parts of food intended to be ingested and parts of food not intended 
to be ingested. 

► Household waste 

 Household waste is waste primarily from private households that is regularly collected, 
transported and prepared for disposal by the municipal authorities responsible for 
waste disposal or by third parties commissioned by them (German government 1993). 
Household waste is usually disposed of in residual waste bins and recorded under waste 
code 20 03 01 01. 

► Material groups 

 In order to determine the composition of the waste, it is split into its different fractions 
(material groups). This process is carried out by screening (visual division) or sorting 
(manual division) (Intecus 2016). 

► Mixed municipal waste 

 Municipal waste is waste from private households and comparable premises, as well as 
commercial and industrial waste similar to household waste. This municipal waste 
includes household and bulky waste, organic and garden waste, and materials such as 
paper and packaging (Ministry of the Environment, Nature Conservation and Transport 
(MUNV) North Rhine-Westphalia (NRW) 2022; BMUV 2020). Mixed municipal waste is 
recorded under waste code 20 03 01. 

► Native organic waste 

 Native organic waste is processed and unprocessed kitchen waste and food scraps, 
garden waste and other organic waste (Dornbusch et al. 2020). 

► Other waste codes 

 “Other waste codes” are understood in this investigation as all waste that is recorded 
under the waste codes listed in Annex II of Delegated Decision (EU) 2019/1597. An 
exception is waste code 20 03 01 (mixed municipal waste). This is investigated 
separately. 
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► Stages of the food supply chain 

 The stages of the food supply chain cover all steps from the production of food through 
to its consumption by the end consumer. Delegated Decision (EU) 2019/1597 defines the 
following five stages of the food supply chain: 1. Primary production, 2. Processing and 
manufacturing, 3. Retail and other distribution of food, 4. Restaurants and food services 
and 5. Households. 

► Strata 

 Strata are subpopulations of an overall population (Dornbusch et al. 2020).  

 In order to analyse household waste and biowaste, a multilevel stratified random 
sampling method was used to collect the data. This stratified approach, in which the 
overall population is split into several subpopulations (so-called strata), makes it 
possible to investigate the influence of assumed variables (Dornbusch et al. 2020). 

 The following influencing parameters for stratifying the overall population were taken 
into account when planning the random sampling for the household waste analyses: 
Settlement structure (federal level), fee structure (federal level), separate collection of 
biowaste (federal level), building structure (örE level). 

► Waste type/waste stream 

 According to the German Waste Catalogue Ordinance (AVV), waste must be allocated to a 
particular waste type that consists of a six-digit waste code and a waste description. 
There are 842 different types of waste in total (BMUV 2023). 

► Waste code (from the European List of Waste)  

 The European List of Waste is the authoritative list for the designation of waste in the 
EU. It mainly classifies the wastes according to their origin. Waste is classified by 
allocating it to a waste type with a waste code. The aim of this waste classification 
process is to develop uniform waste designations across Europe (UBA 2016).  

 The waste codes are usually listed in the European List of Waste as six-digit numbers. 
Eight-digit numbers are sometimes used in Germany for more detailed classification 
purposes. 

► Waste coefficient 

 The waste coefficient indicates the proportion of food waste in the total amount of waste 
for the respective waste code (e.g. 45 %). 

  



TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

38 

  

3 Objective of the research project  
The objective of the research project is to prepare the first report to the EU Commission on food 
waste for the reporting year 2020. The StBA submitted the results (including the quality control 
report) to the EU Commission by June 30, 2022 in accordance with EU specifications. In addition, 
this research project aims to develop suggestions for optimizing reporting and identify tools and 
measures for further reducing food waste. Moreover, the aim is to derive reliable data – with the 
aid of waste coefficients – on the proportion of food waste in the different types of waste that 
may contain food. 

The national, official statistics can show the potential but not the actual amount of food waste in 
Germany. These surveys do not determine how high the proportion of food waste is in the total 
amount of waste for each waste code. The reason for this is that no distinction is made between 
food waste and non-food waste for the waste codes according to the European List of Waste. In 
order to calculate the total amount of food waste, the amounts of waste in each waste code 
(according to the data set) must therefore be multiplied by waste coefficients. The waste 
coefficient indicates the proportion of food waste (e.g. 45 %) that the waste code typically 
contains.  

The waste coefficients and the amount of food waste utilised for home composting were 
determined by a subcontractor within the research project. The subcontractor also identified 
recommendations for action to reduce food waste. This subcontractor was a consortium of 
institutes – WI, ARGUS, INFA and USTUTT. 

3.1 Project content 
The following chapter presents the content of this research project. The data submitted to the 
EU Commission for the reporting year 2020 exclusively covers the obligatory information 
specified in Delegated Decision (EU) 2019/1597. For this reason, the data is not broken down 
further, such as by product group, waste code nor is any information provided about data 
collected voluntarily on waste. Therefore, this research project will not draw any conclusions 
about the avoidable proportion of food waste. 

3.1.1 Gathering data from official waste statistics 

The first step was to examine the national, official waste statistics for their relevance to food 
waste. A selection of official waste statistics, as well as the data they contain on the relevant 
waste codes that may contain food waste, were then used to produce a data set for the 
calculations and the reporting of the amounts of waste. Delegated Decision (EU) 2019/1597 lists 
the waste codes that should be included in this process. It was then necessary to allocate the 
identified amounts of waste to the relevant economic sector or activity using the latest results 
from the official statistics because this information is not available in complete form as primary 
data. In addition, information on the proportion of packaging in food waste from packaged food 
also had to be collected.  

3.1.2 Evaluating the research results and determining the coefficients 

The consortium commissioned as a subcontractor by the StBA was then responsible for 
determining waste coefficients for all of the relevant waste codes. The aim was to base this 
derivation, where possible, on regionally weighted results so as to produce representative 
average values for the whole of Germany. The waste sorting analyses mainly focussed on 
household waste and biowaste because these classifications contained the largest amounts of 



TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

39 

  

waste. The waste coefficients can be determined not only with the aid of the consortium’s own 
waste sorting analyses but also using literary research, questionnaires and feedback from the 
dialogue forums.  

3.1.3 Calculating the reporting data, submitting it to Eurostat and deriving 
recommendations for action to reduce food waste 

Last but not least, it was necessary to collect together the results of the previous work steps and 
prepare it for the reporting. The data to be reported had to be calculated in accordance with the 
requirements stipulated in Delegated Decision (EU) 2019/1597 and Implementing Decision 
(EU) 2019/2000. For this purpose, the waste coefficients determined by the consortium for the 
data collected had to be assigned to the respective stages of the food supply chain. All data had 
to be submitted to Eurostat – the statistical office of the EU Commission – by June 30, 2022. 



TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

40 

  

4 Legal regulations 

4.1 Definition of food waste 
The definition of “food” laid down in Regulation (EC) No. 178/2002 of the European Parliament 
and of the Council encompasses food as a whole, along the entire food supply chain from 
production until consumption. Food also includes inedible parts, where those were not 
separated from the edible parts when the food was produced, such as bones attached to meat 
destined for human consumption. Hence, food waste can comprise items which include parts of 
food intended to be ingested and parts of food not intended to be ingested. 

Food waste does not include losses at stages of the food supply chain where certain products 
have not yet become food as defined in Article 2 of Regulation (EC) No 178/2002, such as edible 
plants which have not been harvested. In addition, it does not include by-products from the 
production of food that fulfil the criteria set out in Article 5 (1) of Directive 2008/98/EC, since 
such by-products are not waste (e.g. feathers and pig bristles). To improve the precision of the 
measurement of food waste, non-food materials mixed together with food waste (e.g. packaging) 
should be excluded from the mass of the food waste to the extent possible.  

Types of food that are usually discarded as or with wastewater were not considered in this 
research project. It is not obligatory to measure this type of food waste. The amounts of food 
waste were measured in tonnes (or metric tons) of fresh mass. The legal regulations also require 
that food waste is measured separately for each stage of the food supply chain. 

4.2 Legal basis 
The WFD (2008/98/EG) introduced an annual reporting obligation on the amount of food waste 
from the baseline year of 2020. The purpose of reporting is to monitor the implementation of 
food waste prevention measures by the member states of the European Union on the basis of a 
common methodology. In addition, it will enable an evaluation of the measures through the 
measurement of food waste at the different stages of the food supply chain. 

Article 9 of the WFD (“Prevention of waste”) aims – in line with Sustainable Development Goal 
(SDG) 12.3 – to halve the per capita food waste at retail and consumer level and reduce food 
losses along the food production and supply chains. 

The EU Commission issued two supplementary decisions providing more clarification in 2019 – 
Delegated Decision (EU) 2019/1597 on the methodology for the measurement of food waste and 
Implementing Decision (EU) 2019/2000 on the format for the submission of reports. These EU 
legal acts require EU Member States to measure the mass of food waste on a yearly basis and 
report to the EU Commission, for the first time by June 30, 2022 for the reporting year 2020. 

In addition, the EU Commission has also published a guidance document on this subject 
(European Commission 2022). This guidance document aims to support the harmonised 
reporting of data on food waste and surplus food by providing information and explanations on 
the basis of the provisions in the legal act and the methodological framework. It is anticipated 
that this guidance document will be updated by the EU Commission on an annual basis. 
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5 Generating the data set  
The following chapter explains the first calculation steps for the research project. It covers the 
creation of the data set using the national, official waste statistics. 

As already described, the national, official statistics can show the potential – but not the actual – 
amount of food waste in Germany. These surveys do not determine how high the proportion of 
food waste is in the total amount of waste for each waste code. The reason for this is that no 
distinction is made between food waste and non-food waste for the waste codes according to the 
European List of Waste. In order to calculate the total amount of food waste, the amounts of 
waste in each waste code (according to the data set) must therefore be multiplied by waste 
coefficients. The waste coefficient indicates the proportion of food waste (e.g. 45 %) that the 
waste code typically contains. Chapter 6 describes how the waste coefficients are determined. 

5.1 Methodology 

5.1.1 Data set according to the requirements of Delegated Decision (EU) 2019/1597 

The data set was compiled using various different national, official waste statistics that are 
collected in accordance with the Environmental Statistics Act (UStatG) (see Table 3). In order to 
reduce the burden on those bodies responsible for this reporting, surveys are sent mainly to 
operators of waste disposal facilities, construction waste processing plants, companies that 
generate waste and the municipal authorities. The statistical offices of the federal states use 
online questionnaires to survey these operators and then transfer the results for their state to 
the StBA. 

The waste codes specified in Annex II of Delegated Decision (EU) 2019/1597 were taken into 
account by the StBA when generating the data set. Food waste monitoring for European 
reporting purposes involves adding together the amounts of waste (in tonnes of fresh mass) for 
the relevant waste codes. The following four national, official sets of waste statistics were used 
to determine the amount of waste: 

► Waste disposal statistics (Abfallentsorgung – AE) 

► Statistics on the processing and recycling of construction and demolition waste (Bauschutt – 
BS) 

► Statistics on landfill construction measures (Deponiebau – DepBau) 

► Statistics on the Basel Convention on the Control of Transboundary Movements of 
Hazardous Wastes and Their Disposal (Grenzüberschreitenden Verbringung – GV). 

In Germany, the amounts recorded in these statistics are measured by weighing the waste 
immediately when it arrives at the waste treatment plants. Therefore, the measurements are 
carried out directly after the waste is collected, i.e. before any treatment such as drying. The 
statistics include the inputs at all registered waste disposal facilities and the amount of waste 
that is disposed of in each facility for each type of waste delivered there from within Germany 
(i.e. generated in Germany).  

The waste disposal statistics collected annually from registered operators of waste disposal 
facilities also cover information about the type, origin and fate of the processed waste. This also 
includes waste that is disposed of in company-owned disposal facilities. Data on waste streams 
that are handled outside of approved waste treatment plants are not collected.  



TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

42 

  

For completeness, the StBA included the BS statistics in the total amounts of waste, despite the 
fact that the results of this survey are only expected to contain very low amounts of food waste. 
The BS statistics are collected as a full survey every two years in accordance with the UStatG. 
The results from the previous year are used in the intermediate years. The StBA also took the 
DepBau statistics into account in the calculation of the amounts of waste for the sake of 
completeness. It was also expected that these statistics would also only contain low amounts of 
food waste. The DepBau statistics are collected as a full survey every year in accordance with the 
UStatG. 

The amounts of waste in the GV statistics was also added to the data collected from the AE, BS 
and DepBau10 statistics. The GV statistics cover the amount of notifiable waste that is exported 
abroad (direct export) or imported into Germany. This waste is monitored in accordance with 
the Basel Convention, statistically evaluated in Germany by the UBA and passed on to the StBA. 
The food waste monitoring for reporting year 2020 only takes into account the waste exported 
from Germany in the GV statistics. The complete data for these statistics can be viewed under 
the following link: https://www.umweltbundesamt.de/themen/abfall-
ressourcen/grenzueberschreitende-abfallverbringung. 

The amounts of waste containing food waste that were calculated in this way were then 
allocated to the economic sectors or activities stated in Annex I of Delegated Decision (EU) 
2019/1597. Some of the waste codes named in the Delegated Decision are also found in 
Germany in other stages of the food supply chain or in other economic sectors that are not 
expressly prescribed in Delegated Decision (EU) 2019/1597. Further information on this subject 
can be found in Chapter 5.1.2.1.  

The process of allocating the waste that could contain food waste was carried out using three 
national, official sets of waste statistics that contain information on the economic sectors of the 
generators of the waste: 

► Statistics on public waste disposal (household waste) (OERE)  

► Waste disposal statistics (Abfallentsorgung – AE)  

► Waste generation statistics (Abfallerzeugung – AEU)  

The OERE statistics collected by the StBA record the amounts of waste from households that are 
collected, recycled and disposed of each year by the örE. This data is broken down at federal and 
state levels. The OERE statistics for the federal states also include data at a district level. This 
includes household waste from commercial and nonprofit collections, if such data is available. 
Household waste exclusively comprises certain types of waste in category 20 (municipal wastes) 
and group 15 01 (packaging) in the European List of Waste, which were defined as being 
primarily of a household nature by a working group consisting of representatives of the highest 
waste authorities at a state level, the BMUV, UBA, StBA and statistical offices of the federal states. 
Household waste can be broken down into the main waste streams of household waste, bulky 
waste, separately collected biowaste (biowaste bin), separately collected materials, old electrical 
appliances and other separately collected waste. These types of waste are each recorded using 
eight-digit waste codes that are not listed in the European List of Waste. Based on the OERE 
statistics, the amounts of waste from 20 03 01 01 (household waste) and 20 03 01 04 (biowaste) 
were deducted from the higher-level six-digit code 20 03 01 (mixed municipal waste) and 
assigned to the stage “households” for the food waste monitoring for reporting year 2020. The 
remainder of waste code 20 03 01 – consisting of the two eight-digit codes “20 03 01 00 – non-
 

10 There were no potential amounts of food waste in the DepBau statistics in the reporting year 2020. 

https://www.umweltbundesamt.de/themen/abfall-ressourcen/grenzueberschreitende-abfallverbringung
https://www.umweltbundesamt.de/themen/abfall-ressourcen/grenzueberschreitende-abfallverbringung
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differentiable mixed municipal waste” and “20 03 01 02 – commercial waste similar to 
household waste that is delivered or collected separately from household waste” – were then 
assigned to stages 1 to 4 of the food supply chain based on the percentages derived from the 
AEU statistics. 

Based on the AE statistics, the amounts of waste disposed of in company-owned disposal 
facilities were allocated to the economic sectors of the respective company or waste disposal 
facility for food waste monitoring for reporting year 2020. For example, the amounts of waste 
recorded in the AE statistics for waste code 02 03 05 (Wastes from fruit, vegetables, cereals, 
edible oils, cocoa, coffee, tea and tobacco preparation and processing; conserve production; 
yeast and yeast extract production, molasses preparation and fermentation: Sludges from on-
site effluent treatment) were directly allocated to the economic sector 10.3 (Processing and 
preserving of fruit and vegetables). These specific amounts of waste were thus allocated directly 
as originating in economic sector (10.3) for the food waste monitoring for reporting year 2020. 

The AEU statistics are collected every four years as part of a full survey with cut-off thresholds. 
According to the UStatG, the survey may only be sent to a maximum of 20,000 companies. The 
size of the surveyed companies varies based on the economic sector, although they must have at 
least 50 employees subject to social security contributions. Surveying larger companies who 
have more than a certain number of employees ensures that the survey covers the largest 
possible amount of waste generated in Germany and also reduces the burden on smaller 
companies. The results from the previous survey are used in each of the intermediate years. The 
data for the EU reporting in the reporting year 2020 was taken from reporting year 2018. The 
AEU statistics indicate which percentage of the waste in each waste code should be allocated to 
each economic sector. The results of the AEU (indicating the percentage of waste in each waste 
code that can be allocated to each sector) were used to allocate the remaining waste from the 
AE, BS, DepBau and GV statistics, for which there was no other information on its origin, to the 
economic sectors. This subsequent step was necessary because the origin of the waste 
(economic sector) was not always known for all amounts of waste. Therefore, the AEU statistics 
do not contribute to the total amounts of waste but are exclusively used to allocate the wastes 
from the AE, BS, DepBau and GV statistics to economic sectors for food waste monitoring for 
reporting year 2020. According to the AEU statistics, for example, 99 % of the waste in waste 
code 02 06 99 (Wastes from the baking and confectionery industry: Wastes not otherwise 
specified) comes from economic sector 10.7 (Manufacture of bakery and farinaceous products) 
and 1 % from economic sector 10.8 (Manufacture of other food products). This percentage 
distribution is used as the basis for allocating the measured and accumulated totals for the waste 
from the AE, BS, DepBau and GV statistics to the originating economic sectors. 

The national, official waste statistics used to calculate the amount of food waste are validated by 
and subject to constant quality management by the group of participating statistical offices of 
the federal states. Following a manual verification process, all of the data submitted by the 
federal states is subject to an automated verification process. The reported data is compared, for 
example, with the results from previous years and also undergoes other plausibility checks. In 
the event of any discrepancy, the statistical offices of the federal states consult the respondents 
to the survey. The individual checks are examined and, if necessary, amended on an annual basis 
by the StBA in consultation with the statistical offices of the federal states based on empirical 
values and new developments. 

Classifying the types of waste using codes comparable to the waste codes in the European List of 
Waste has a decisive influence on the quality of the waste statistics. Checking the classification of 
the types of waste to the waste codes using plausibility checks is only possible to a limited 
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extent. The statistical offices of the federal states remain in close contact with respondents. By 
querying data with them, comparing it to previous years and carrying out automated plausibility 
checks they are able to achieve a high level of quality in the data. 

 

Detailed information on the quality of the data and on the methodology used for the surveys 
described above can be found in the quality reports published by the StBA at 
https://www.destatis.de/DE/Themen/Gesellschaft-
Umwelt/Umwelt/Abfallwirtschaft/_inhalt.html#sprg414834.  

Table 3: Data set from the national, official waste statistics for the reporting year 2020 

AE - RY 2020 BS - RY 2020 DepBau - 2020 GV - RY 2020 AEU - RY 2018 OERE - RY 2020 

Waste disposal 
statistics 

Statistics on the 
processing and 
recycling of 
construction and 
demolition waste 

Statistics on 
landfill 
construction 
measures 

Statistics on the 
Basel Convention 
on the Control of 
Transboundary 
Movements of 
Hazardous 
Wastes and Their 
Disposal 

Waste 
generation 
statistics 

Statistics on 
household waste 
from the public 
waste disposal 
authorities 

§ 3.1 UStatG § 5.1 UStatG § 3.1 UStatG § 4.2 UStatG § 3.3 UStatG § 3.2 UStatG 

Annual, full 
survey 

Biennial, full 
survey 
(even-numbered 
years) 

Annual, full 
survey 

Annual, full 
survey 

Quadrennial, 
partial survey  

Annual, full 
survey 

Use: Calculating 
amount of waste 

Use: Calculating 
amount of waste 

Use: Calculating 
amount of waste 

Use: Calculating 
amount of waste - - 

Use: Allocation 
to economic 
sector 

- - - 
Use: Allocation 
to economic 
sector 

Use: Allocation 
to economic 
sector 

Source: Own illustration, StBA 

The amounts of waste allocated to the economic sectors were then assigned to the five stages of 
the food supply chain. Annex I of Delegated Decision 2019/1597 indicates which economic 
sectors belong to which stages of the food supply chain. The amounts of waste were then added 
up at the level of the stages (balancing). 

5.1.2 Modifications to the data set 

The StBA made the following modifications to the data set in order to fulfil its European 
reporting obligation for the first reporting year 2020 as well as possible:  

1. Consideration of some waste codes stated in Delegated Decision (EU) 2019/1597 at other 
stages of the food supply chain which were not expressly prescribed by this decision. The 
waste codes and corresponding stages of the food supply chain were selected on the basis of 
the results of the national, official waste statistics.  

2. Removing the commercial waste from stage 5 of the food supply chain and then 
redistributing it to stages 1 to 4 of the food supply chain.  

https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Umwelt/Abfallwirtschaft/_inhalt.html#sprg414834
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Umwelt/Abfallwirtschaft/_inhalt.html#sprg414834
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5.1.2.1 Consideration of additional waste codes 

Annex II of Delegated Decision (EU) 2019/1597 specifies which waste codes should be assigned 
to which stages of the food supply chain. The StBA has access to the information from the 
national, official waste statistics that some waste codes also occur in stages of the food supply 
chain or in economic sectors not expressly prescribed by Delegated Decision (EU) 2019/1597. 
According to Delegated Decision (EU) 2019/1597, for example, the six-digit code “20 03 01 – 
Mixed municipal waste” originates in stages 3 to 5 of the food supply chain. Based on the results 
from the AEU, the StBA determined that the six-digit code “20 03 01 – Mixed municipal waste” 
also originates in stages 1 and 2 of the food supply chain in reporting year 2020. This can 
probably be attributed to the fact that, in addition to the primary economic activity, amounts of 
waste can also be generated by secondary activities of companies. These amounts of waste were 
allocated to the economic sector of the main activity, even if the types of waste do not match the 
main activity. In addition, it is possible that companies do not always classify their waste using 
the European List of Waste strictly according to its origin. 

In order to give as complete a picture as possible of the amount of food waste in Germany, the 
StBA also considered these amounts of waste and assigned them to the corresponding stages of 
the food supply chain. The StBA did not use any new or additional waste codes; instead, the 
stages of the food supply chain were expanded to include waste codes that already occur at 
other stages and that can contain food waste. Annex C contains a full list of the additional waste 
codes that were taken into account for each stage of the food supply chain. 

Furthermore, two waste codes were not allocated to stage 5 of the food supply chain despite the 
fact that Delegated Decision (EU) 2019/1597 actually assigns them to this stage. These two 
waste codes are “20 01 08 – Biodegradable kitchen and canteen waste” and “20 01 25 – Edible 
oil and fat”. They were not taken into account for stage 5 of the food supply chain because the 
amounts of waste in the German waste management system for this waste code are usually not 
generated by private households. Therefore, the StBA has assigned these two waste codes 
exclusively to stages 1 to 4 of the food supply chain as part of its monitoring of food waste. The 
amounts of waste from these two waste codes – collected from the AE, BS, DepBau and GV 
statistics – were allocated to the economic sectors and thus the stages of the food supply chain 
on the basis of the AEU statistics. 

5.1.2.2 Commercial waste 

Household waste and to a lesser extent biowaste (biowaste bin) always include a proportion of 
commercial waste that is collected together with the household waste and biowaste from private 
households. Commercial waste is waste that is generated in small businesses such as 
engineering offices, tax consultants, lawyers, etc. and is disposed of in the bins provided by the 
örE (residual waste bin: waste code “20 03 01 01, biowaste bin: waste code “20 03 01 04”). 
Accordingly, commercial waste is included in households (stage 5 of the food supply chain), but 
originates from various economic sectors in stage 1 to 4 of the food supply chain.  

The amount of commercial waste is calculated as the difference between the amounts of waste 
reported by the örE and the extrapolated amount of household waste from households. Further 
information can be found in Chapter 6.1.  

Commercial waste was removed from stage 5 of the food supply chain and then redistributed to 
stages 1 to 4 of the food supply chain based on the national, official waste statistics. Further 
information on the redistribution of the waste to the different stages of the food supply chain is 
provided in Chapter 5.1.1. 
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5.2 Results 
Table 4 contains the data set as collected before applying the waste coefficients for the reporting 
year 2020 for each stage of the food supply chain. Detailed results for each waste code can be 
found in Table 38 in the annex. 

Table 4:  Data set for monitoring food waste, reporting year 2020 

Stage of the food 
supply chain 

Potential amount of food waste1 in 
tonnes 
(without applying the waste 
coefficients) 

Potential amount of food waste1 in % 
(without applying the waste 
coefficients) 

1 491,329 2 

2 2,629,684 10 

3 2,225,165 8 

4 4,666,965 17 

5 16,931,835 63 

Total 26,944,977 100 

1 Including home composting in stage 5 of the food supply chain and the modifications, rounded values. 
Source: Own research, StBA 
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6 Determination the waste coefficients 
In order to fulfil the requirements for the measurement of food waste according to Annex III of 
Delegated Decision (EU) 2019/1597, waste coefficients had to be applied to the results (data 
set) collected by the StBA. In contrast to the process for generating the data set, the waste 
coefficients could not be derived from the results of national, official surveys. There is thus no 
legal obligation for those being surveyed to provide this information. 

The following chapter describes how the waste coefficients were demined for mixed municipal 
waste (20 03 01) and the other waste codes from Annex II of Delegated Decision (EU) 
2019/1597. The StBA commissioned a consortium of four institutes with the task of determining 
the waste coefficients. An overview of the results of this process is presented in Annex F.  

6.1 Mixed municipal waste (20 03 01) 
Municipal waste is waste from private households and comparable premises, as well as 
commercial and industrial waste similar to household waste. Municipal waste includes 
household and bulky waste, organic and garden waste, and materials such as paper and 
packaging (MUNV NRW 2022; BMUV 2020). Mixed municipal waste is recorded under the waste 
code “20 03 01”. This includes household waste (20 03 01 01), commercial waste similar to 
household waste (20 03 01 02), non-differentiable mixed municipal waste (20 03 01 00) and 
biowaste (20 03 01 04). In the reporting year 2020, there was a total of 22,429,665 t of waste in 
waste code 20 03 01 before application of the waste coefficient. This corresponds to approx. 83 
% of the potential food waste before application of the waste coefficient (total amount: 
26,944,977 t11). 
Household waste (20 03 01 01) and to a lesser extent biowaste (20 03 01 04) always includes a 
proportion of commercial waste that is collected together with the household waste (residual 
waste bins) and the biowaste from private households (biowaste bins). Household waste and 
biowaste that include commercial waste will be referred to below simply as household waste 
and biowaste. 

Standard commercial waste differs from commercial waste similar to household waste because 
standard commercial waste is disposed of in waste containers that are exclusively provided to 
commercial companies and which are collected separately from household waste. The term 
“biowaste” is used here to describe the amounts of biowaste that are collected by the örE or on 
behalf of the örE in biowaste bins. Biowaste can also contain small amounts of commercial 
biowaste. 

The methodology used to derive the waste coefficients for household waste and biowaste from 
private households and for commercial waste similar to household waste will be summarised 
below and then described in more detail in the same order in subsequent subchapters.  

6.1.1 Household waste including commercial waste (20 03 01 01) 

6.1.1.1 Nationwide Household Waste Analysis 

6.1.1.1.1 Collection of data and the data set taken from the Nationwide Household Waste 
Analysis 

The Nationwide Household Waste Analysis commissioned by the UBA and published in 2020 is 
the most comprehensive data set currently available (Dornbusch et al. 2020). The data collected 
 

11 Including home composting in stage 5 of the food supply chain and the modifications. 
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and the methodological approach utilised for the analysis form the basis for determining the 
waste coefficient for the eight-digit code “20 03 01 01 – household waste, commercial waste 
similar to household waste collected together via public waste disposal” (household waste). This 
code covers the contents of the residual waste bin. Of the four institutes in the consortium, three 
of them had also participated previously in the project for the Nationwide Household Waste 
Analysis. 

The results of the Nationwide Household Waste Analysis show the amount and composition of 
household waste from households in Germany. The analyses were carried out in 14 collection 
areas across the country (örE). Breaking down the analyses into different strata (stratification) 
made it possible to highlight the influence of various factors on the composition of the household 
waste and understand their effect. 

The aim of the Nationwide Household Waste Analysis was to close any gaps in the data on the 
composition of residual household waste in the Federal Republic of Germany with sufficient 
precision. The term “municipal residual waste” describes the waste from households that was 
collected via the services operated by the corporate bodies responsible for waste management. 

Native organic waste is the largest material group in household waste. It includes kitchen waste 
and food scraps, garden waste, other organic waste and packaged food (including the 
packaging). Kitchen waste covers uncooked waste such as the unused parts of fruit and 
vegetables, coffee filters, potato peelings, eggs shells, etc. Cooked and prepared kitchen waste – 
such as leftover food, fish, meat and milk products – is allocated to the subgroup “food scraps”. 

Food as defined in Regulation (EC) No 178/2002 of the European Parliament and of the Council 
(2) also includes inedible parts, where those were not separated from the edible parts when the 
food was produced, such as bones attached to meat destined for human consumption. Hence, 
food waste can comprise items which include parts of food intended to be ingested and parts of 
food not intended to be ingested. These inedible components can thus be found in the fractions 
“kitchen waste and food scraps”. 

Accordingly, the data collected in the Nationwide Household Waste Analysis for kitchen waste 
and food scraps and for packaged food were added together to determine the fraction “food 
waste”. The proportion of this waste accounted for by packaging was then subtracted (see 
Chapter 6.1.1.2.2). 

6.1.1.1.2 Methodology used for the Nationwide Household Waste Analysis 

The material composition of the household waste that was used for calculating the waste 
coefficient was determined based on the Nationwide Household Waste Analysis carried out in 
the period from 2017 to 2019. Therefore, the methodology used for this analysis is briefly 
explained below. 

The Nationwide Household Waste Analysis used a multi-stage stratified extrapolation method to 
calculate the amount and composition of the waste. The amounts of waste in the different strata 
(different aspects of the analysis based on various influencing factors) at the örE level were 
extrapolated to the federal level. The data was extrapolated for each of the strata according to 
the numbers of inhabitants served by the household waste disposal system. 

This research project, which was carried out on behalf of the UBA, analysed 14 representative 
collection areas across the country (örE) at 12 strata at the federal level and four strata at the 
örE level (see Table 7). The sample unit for the analysis was defined as the waste container (e.g. 
bin) made available for collection at the property (Dornbusch et al. 2020). 
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By using a stratified approach, it was possible to investigate the significance of different factors 
on the amount and composition of household waste from private households. This stratification 
process divides a heterogeneous population into homogeneous subpopulations. The sampling 
units for the overall population were allocated to the strata based on defined stratification 
criteria (Dornbusch et al. 2020).  

The following influential parameters were taken into account for planning the sampling process 
for the Nationwide Household Waste Analysis (Dornbusch et al. 2020): 

► Seasonal influences 

► Building structure (public waste disposal authority level) 

► Settlement structure (federal level) 

► Fee structure (federal level) and 

► Separately collected biowaste (federal level). 

The amount and composition of municipal residual waste can vary during the course of the year 
and this was taken into account by carrying out the sampling campaigns at different times of the 
year. Four sampling campaigns were carried out throughout the year (spring, summer, autumn, 
winter analyses) in accordance with national sorting regulations (e.g. Saxony (Intecus 2016), 
Brandenburg (State Office for the Environment Brandenburg 1998) or NRW (State Office for the 
Environment NRW 1998)) (Dornbusch et al. 2020). Seasonal influences were taken into account 
by carrying out one sampling campaign in the low vegetation phase and one in the rich 
vegetation phase. As the Nationwide Household Waste Analysis was planned and implemented 
as a representative nationwide study, the consortium did not consider any other household 
waste analyses that had been carried out since it was completed. 

The study defined a total of twelve strata at the federal level with the stratification parameters 
“settlement structure”, which was based on the population density (rural, densely populated 
rural area and urban/metropolitan), “fee system” for the collection of the residual waste 
(scheduled collection12 and fee-based technological systems13) and “separately collected 
biowaste” (< 25 kg/(inhabitants) (i) * Year (a)) or ≥ 25 kg/(i*a). Stratum 10 (urban, fee-based 
technological systems, < 25 kg/(i*a)) had a very low population (0.4 % of inhabitants, see Table 
6) and the two public waste disposal authorities in this stratum were thus moved into stratum 6 
(densely populated rural area, fee-based technological systems, < 25 kg/(i*a)). 

An additional four strata were defined at the örE level based on the parameter “building 
structure”: Large housing estates (LHE), condensed urban structures (City), suburban structures 
and rural structures (Outskirts) and public waste disposal authority overall (örE). The suburban 
structures and rural structures were combined into one stratum for the presentation of the 
results. These strata were assigned based on the number of apartments per building. 

As the Nationwide Household Waste Analysis included 504 sampling units, it can be assumed 
that the data has sufficient statistical power (test strength) for defining the waste coefficients 
precisely enough for this study. Therefore, the target parameters can be assumed to have a 
precision in the single-digit percentage range. 

 

12 Scheduled collection: Fee based on the volume of the waste bin and regular collections (e.g. every 14 days) 
13 Fee-based technological systems: Fee based on individually defined collection intervals with a minimum number of collections 
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A detailed description of the methodology used to plan the sampling campaigns (sampling units) 
and evaluate and extrapolate the findings can be found in Chapter 5 of the Nationwide 
Household Waste Analysis on pages 44 to 83 (Dornbusch et al. 2020). 

6.1.1.2 Methodological approach to derive the waste coefficients 

6.1.1.2.1 Collection of data 

The data used to determine the waste coefficients for household waste are presented below. 

In accordance with the requirements of Delegated Decision (EU) 2019/1597, results from waste 
sorting analyses and other data sources from the years 2017 to 2021 were used for the EU 
reporting for the reporting year 2020. The amounts of waste from national, official statistics for 
the reporting year 2019 were used because the amounts of waste for the reporting year 2020 
were not yet available at the time the waste coefficients were calculated. 

The material composition of the household waste was determined based on the Nationwide 
Household Waste Analysis carried out in the period from 2017 to 2019. The initial data for the 
evaluation and extrapolation process were taken from the weekly amounts of household waste 
per inhabitant from the örE broken down by stratum. The amounts of household waste are 
measured every year by the örE and reported to the StBA via the statistical offices of the federal 
states. Refer to Table 7 of the Nationwide Household Waste Analysis for information on how the 
sampling units were allocated to the strata (for each sampling campaign) (Dornbusch et al. 
2020). 

The peripheral data necessary for the statistical analysis and extrapolating the waste coefficients 
were taken from the waste analyses carried out by the örE and from official statistics. The waste 
coefficient for household waste (20 03 01 01) was calculated on the basis of the amounts of 
waste collected in each örE, which were sourced from the combined regional OERE statistics for 
the federal states for the reporting year 2019. The regional data is combined in a coordinated 
process by the Central Information Service of the StBA (StBA 2021). The number of sampling 
campaigns and the definitions for the strata were taken from the methodology used for the 
Nationwide Household Waste Analysis. Using adjusted peripheral data (numbers of inhabitants, 
allocation to a particular stratum, definitions of material groups, etc.) from 2019, which was the 
year with the most recent OERE statistics from the federal states at the time of the calculation 
process, the same stratified multi-stage methodology used in the Nationwide Household Waste 
Analysis was reapplied to extrapolate the data. 

This meant it was not necessary to comprehensively plan the sampling process as is usually 
necessary when carrying out representative studies. For household waste, this can nevertheless 
be considered a representative study because the same örE were included that were included in 
the Nationwide Household Waste Analysis and there have been no significant changes since 
2017 to the factors influencing the amounts of waste.  

The extrapolation process for the sampling parameters at a federal level begins with the 
composition of household waste within the strata at an örE level. This data was taken from 
secondary studies (Nationwide Household Waste Analysis) and extrapolated based on the 
peripheral data (number of inhabitants and strata) adjusted for the reporting year 2020.  

This extrapolation process gives the amount and composition of the household waste primarily 
from private households. Alongside the waste from private households, household waste also 
includes amounts of waste from businesses and trades (commercial waste). The amount of 
commercial waste is calculated as the difference between the amounts of waste reported by the 
örE and the extrapolated amount of household waste from households. The process used for 
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deriving the extrapolated amount of household waste from private households is explained in 
Chapter 6.1.1.2.4. 

The Nationwide Household Waste Analysis determined the composition of household waste for 
the waste that is primarily collected from private households. The commercial waste was 
assumed to have approximately the same composition as the household waste from private 
households. The Nationwide Household Waste Analysis did not measure the composition of this 
commercial waste due to the large variance in the types of commercial companies and because 
this would only have been possible at considerable financial cost. 

Estimating the composition of the commercial waste based on the composition of the household 
waste from private households is permitted according to the sorting regulations in 
Brandenburg, NRW and Saxony (Intecus 2016, State Office for the Environment Brandenburg 
1998, State Office for the Environment NRW 1998) and has been validated in a series of studies 
(e.g. in the waste analysis for Berlin for 2014, in which the waste compositions from private 
households and commercial enterprises were analysed separately) (ARGUS 2015). Moreover, 
the margin of error is considered to be low because commercial waste usually only accounts for 
between 10 % and 30 % of total household waste.  

The composition of commercial waste was thus not investigated separately in this study due to 
time, economic and factual reasons (similar composition). Commercial waste collected together 
with household waste in residual waste bins is presented in the results as its own stratum 
(CW/H)14. It is calculated as the difference between the amount of waste in the OERE statistics 
from the StBA for the reporting year 201915 and the extrapolated amount of household waste 
from private households. Inhabitant equivalents (IE) are used to determine the amounts of 
commercial waste per inhabitant. It is assumed here that an IE corresponds to the average value 
for one inhabitant of a private household. 

6.1.1.2.2 Ensuring consistency in the secondary data 

It was assumed that the secondary studies were carried out in accordance with the sorting 
guidelines in the various federal states and thus satisfied the requirements for representative 
data. In order to generate a uniform data set for the evaluation and extrapolation processes in 
this study, it was necessary to make sure that the secondary data was consistent.  

The following criteria had to be examined as part of this unification process: 

► Subject of the study 

► Number of sorting campaigns 

► Sample size 

► Stratification according to settlement/building structure 

► Material groups for the sorting process a) definitions, b) allocation to the main material 
groups. 

► Actuality of the analyses (a maximum of five years old), 

 

14 CW = Commercial waste; H = Household 
15 These values are the result of combining regional OERE data from the federal states for the reporting year 2019. This process was 
coordinated regionally by the Central Information Service of the StBA in 2021 (StBA 2021). 
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► No allocation of the sorted middle fraction16 or the fraction <40 mm to the different material 
groups. 

The following rules were applied where necessary to unify the data: 

► Studies with no allocation of the sorted middle fraction to the different material groups were 
supplemented using estimates made from existing secondary data in the same stratum. 

► The totals for the material group aggregates, main material groups and the overall total sums 
for the evaluation were retained. The sole exception: If material groups were not sorted 
under the main material groups for this study, they were redistributed under other material 
groups to keep the totals for these material subgroups constant. 

► The amounts per inhabitant for an örE from the same stratum were used first and foremost 
to make estimates. If this led to additional amounts, the other material groups were reduced 
accordingly. Alternatively (e.g. if there was no data available for the same stratum for an 
örE), the average weighted amounts per inhabitant from other public waste disposal 
authorities were used. 

► Material groups that were themselves aggregates and which were not broken down further 
were broken down using the proportions taken from those örE with data available. 

► Estimates were made based only on sampled values and not on already estimated values or 
closed gaps in the data. 

For household waste, the study used waste analyses carried out as part of the Nationwide 
Household Waste Analysis in 14 public waste disposal authorities. This ensured that this data 
set was already consistent. It was only necessary to make the material groups consistent (the 
proportion of packaging had to be removed from kitchen and food waste). 

The majority of food waste is disposed of in household waste in an unpackaged state. For the 
material group “packaged waste”, the proportion accounted for by packaging was determined 
later on for the secondary analyses. The proportion of packaging was determined here based on 
the method defined by the Bundesgütegemeinschaft Kompost e. V. for area analyses (2018, 
Annex 4). In addition, the consortium based this evaluation on experience taken from its own 
studies. 

The mass of packaged food was split into the material groups “plastic”, “glass” and “metal” and 
then multiplied by the packaging percentages stated in Table 5. The result gave the mass of 
packaging and the difference between this figure and the total mass was recorded as the actual 
mass of the food. The basis for the calculation is given in Table 5. 

In addition, the Gesellschaft für Verpackungsmarktforschung mbH (GVM) collected data on the 
amount of packaging used for food17 and this data was used to check the plausibility of the 
results (data from: Hübsch 2021; Hübsch & Adlwarth 2017). 

  

 

16 The middle fraction is the proportion of analysed waste with a size of between 10 and 40 mm. 
17 The plausibility of the proportions of waste accounted for by packaging was already checked by the BGK when defining its method 
for area analyses in 2018 and was thus adopted in the evaluations carried out by the consortium. 
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Table 5: Proportion of packaging in packaged food by packaging material 

Material group Proportion of 
packaging 
Main fraction 
  

Proportion of 
packaging 
Secondary fraction 
  

Packaged food, unopened, plastic 8 - 

Packaged food, unopened, glass 30 3 (metal lid) 

Packaged food, unopened, metal 15 - 

Source: Bundesgütegemeinschaft Kompost e. V. 2018, own research, WI, ARGUS, INFA, USTUTT 

6.1.1.2.3 Data management 

All of the data relevant to the evaluation was managed in a database in Microsoft Excel format. 
This database was split according to different thematic areas. The core of the database 
comprised the data from the primary and secondary analyses at an örE level (results in 
kilogramme (kg)/(i*a) by strata and campaign and the extrapolated results by strata and 
campaign for the federal level). The database also contained data on the nationwide structures 
(municipalities, districts, örE) that was necessary to manage the multi-stage extrapolation 
process (above all data on inhabitants and on other structures for defining the strata). The last 
part of the database consisted of tables for the classification of the strata and their 
characteristics that were needed for the evaluations at an örE and federal level. The key 
variables in the database were the values per inhabitant for the örE, for the strata and for the 
material groups.  

The data from the secondary studies used in this project (kg per inhabitant and week at the level 
of the örE strata) were imported into the database from standardised tables via an automated 
import function. The imported data included all figures for the sorted material groups and 
estimates for any missing fractions (10-40 mm, < 10 mm). Queries were used to check the data 
imported into the database for quality assurance purposes. 

All relevant örE data (inhabitants, structural data, amounts of waste, etc.) was sourced from the 
OERE statistics from the federal states18 and the waste balances from the federal states for 
reporting year 2019, and were transposed hierarchically according to the waste codes. 

Test queries based on the most important characteristics of the key data required to evaluate 
the sampling results were developed to check the quality of the database. Figure 1: Evaluation 
schema and database illustrates how the waste database is integrated into the evaluation 
schema. 

 

18 These values are the result of combining the regional OERE data from the federal states for the reporting year 2019. This process 
was coordinated regionally by the Central Information Service of the StBA in 2021 (StBA 2021). 
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Figure 1: Evaluation schema and database 

 
Source: Kern et al. (2022) 

6.1.1.2.4 Statistical analysis/extrapolation 

The extrapolations and estimates were made using the same methods described in the 
Nationwide Household Waste Analysis. The calculations were made simpler by the fact that the 
extrapolation process was not based on secondary analyses carried out at the property level 
(collected waste container) but rather at an örE level. A pre-defined algorithm was used for the 
extrapolation calculation. Evaluation and extrapolation files were developed for this purpose. 
The results of the extrapolation process are presented in clearly structured tables and graphics 
in Chapter 6.1.1.2.5. The multi-stage stratified ratio estimator method was selected as an 
appropriate extrapolation method for calculating the composition of the household waste19.  

The results of the 14 secondary studies at an örE level for each campaign and vegetation period 
together with the inhabitants per stratum in 2019 were adapted for the reporting year 2020. 
Initially, the weekly values per inhabitant for each vegetation period were determined for the 
extrapolation from örE level to federal level. If a federal stratum included multiple public waste 
disposal authority samples, the average weekly values were determined and then weighted 
using the respective number of inhabitants for the örE samples.  

These weekly values were then extrapolated using the number of inhabitants in the strata 
matrix (see Table 6) to produce an estimate for the absolute weekly amount for the different 
building structures and strata at a federal level. This process was carried out separately for the 
campaigns in the low vegetation and rich vegetation periods. In the strata with a lower 
settlement density (see Table 6 and Table 7, rural settlement structure (< 150 i/km²) and strata 
numbers 1 to 4), only the building structures Outskirts and City were reported. The latter 
includes the stratum for the LHE20 in this case. The next step was to extrapolate annual data 
from the weekly data. For this, the values for all material groups in the rich vegetation and low 
 

19 A more detailed explanation of the stratified ratio estimator method can be found in Dornbusch et al. 2020. 
20 In rural areas, there are generally no notable LHEs. However, LHEs may account for some of the building structures in a few cases. 
This was then allocated to the stratum “City”. 
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vegetation periods were weighted at a ratio of 2:121. This gives the estimated values for the 
annual amounts of household waste from private households. The difference between these 
values and the total amounts of waste from the OERE statistics from the federal states22 was 
then calculated for each federal stratum and reported as the proportion of commercial waste 
that is recorded together with the household waste from private households. The amounts of 
packaged food in the secondary data was split between food waste and packaging (see Table 5) 
using a flat-rate packaging ratio of 15 % (average amount for plastic, metal and glass). Finally, 
the amounts of household waste in each of the federal strata were then aggregated to calculate 
the total amounts and compositions for household waste in Germany (also see Figure 2). 

Table 6: Compilation of the data from the public waste disposal authorities (örE) on the 
proportion of waste in each of the strata in the reporting year 2019 

Settlement 
structure 

Separately 
collected 
biowaste 

Fee system Number 
of örE 

Proportion 
by strata 
in % 

Inhabitants  
(As of 
31/12/2019) 

Proportion 
of 
inhabitants 
in % 

Rural 
(<150 i/km²) Low  

< 25 kg/i*a 

Regular 
ll i  

11 2.8 1,672,955 2.0 

fee-based tech. 
 

33 8.5 5,392,270 6.5 

High  
≥ 25 kg/i*a 

Regular 
 

52 13.3 7,629,948 9.2 

fee-based tech. 
 

46 11.8 6,226,266 7.5 

Densely populated 
rural area 
(150-750 i/km²) 

Low  
< 25 kg/i*a 

Regular 
 

8 2.1 2,073,200 2.5 

fee-based tech. 
 

6 1.5 1,519,521 1.8 

High  
≥ 25 kg/i*a 

Regular 
 

84 21.5 19,721,751 23.7 

fee-based tech. 
 

54 13.8 9,336,360 11.2 

Urban/metropolitan 
(>750 i/km²) Low  

< 25 kg/i*a 

Regular 
ll  

17 4.4 3,812,581 4.6 

fee-based tech. 
 

21 0.5 333,468 0.4 

High  
≥ 25 kg/i*a 

Regular 
 

65 16.7 22,010,387 26.5 

fee-based tech. 
 

12 3.1 3,438,004 4.1 

Total 390 100.0 83,166,711 100.0 
1 The stratum: “Urban/metropolitan (>750 i/km²) – low separately collected biowaste – fee-based tech. systems (fee-based 
technological systems)” was combined with the stratum “Densely populated rural areas (150-750 i/km²) – low separately 
collected biowaste – fee-based tech. systems” for subsequent evaluations due to its low number of inhabitants (see Table 
7). 
Sources: Waste balances of the federal states 2019; own research, WI 

  

 

21 The rich vegetation period was defined as March to October (8) and the low vegetation period as November to February (4). 
22 These values are the result of combining the regional OERE data from the federal states for the reporting year 2019. This process 
was coordinated regionally by the Central Information Service of the StBA in 2021 (StBA 2021). 
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The amounts for the material groups relevant to food waste and finally the proportions of the 
total amount of household waste for reporting year 2019 were calculated using this data. It is 
important to note here that stratum 10 was added to stratum 6 due to its low number of 
inhabitants (see Table 7). 

Table 7: Strata matrix for the twelve federal strata and the three örE strata – number of 
inhabitants in the overall population in reporting year 2019 

Strata 
no. 
federal 
level 
  

Number of inhabitants in overall population 
(federal and örE strata) 

Number of inhabitants in sample 
(federal and örE strata) 

Total Outskirts City LHE Outskirts City LHE Total 

𝒉𝒉𝒅𝒅 𝒀𝒀𝒉𝒉𝒅𝒅  𝒀𝒀𝒉𝒉ö 𝒚𝒚𝒉𝒉ö 𝒚𝒚𝒉𝒉𝒅𝒅 

1 1,672,955 1,180,047 379,258 113,650 624 452 258 1,334 

2 5,392,270 3,817,427 1,182,300 392,543 1,139 859 399 2,396 

3 7,629,948 6,106,106 1,257,078 266,764 306 324 240 870 

4 6,226,266 4,551,574 1,284,616 390,076 575 543 250 1,367 

5 2,073,200 1,309,046 582,004 182,150 334 350 373 1,057 

6 1,852,989 1,124,314 514,425 214,250 899 976 328 2,203 

7 19,721,751 14,001,574 4,161,146 1,559,031 1,116 943 539 2,597 

8 9,336,360 6,697,059 1,935,683 703,618 393 339 309 1,042 

9 3,812,581 1,922,280 1,645,274 245,027 704 522 377 1,603 

10 (added to stratum 6 due to the low number of inhabitants) 

11 22,010,387 9,307,303 9,662,700 3,040,385 1,079 521 544 2,144 

12 3,438,004 1,508,937 1,472,711 456,356 622 367 145 1,134 

Total 
result1 

83,166,711 51,525,667 24,077,193 7,563,851 7,790 6,196 3,760 17,746 

Values have been rounded. 

Sources: Waste balances of the federal states 2019; own illustration, ARGUS 
 

6.1.1.2.5 Multi-stage stratified ratio estimator 

When determining the waste coefficients using a representative sample of solid household 
waste, the main challenge is how to select the representative sample from the total household 
waste for the area under investigation of approx. 12 to 13 million t (overall population) as the 
basis for determining the total amount and composition of this waste. The solution is to use a 
sampling method that gradually reduces the total quantity of waste in the area under 
investigation to an economically and technically analysable level using a multi-stage process and 
applying comprehensive knowledge of the total population. A suitable method for determining 
the composition of the waste based on material groups is multi-stage stratified random sampling 
(Dornbusch et al. 2020). 
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This multi-stage method for determining a representative sample uses estimates for the 
parameters “total” and “mean” being investigated and associated variances at every stage of the 
selection process. The following generally applicable equations 1 and 2 describe the estimators 
for “total” and “variance”. 

𝜃𝜃 ≈ Θ� = 𝑓𝑓(𝑋𝑋) = 𝑓𝑓1(𝑓𝑓2 … �𝑓𝑓𝑄𝑄(𝑋𝑋)�) (1) 

𝑣𝑣𝑣𝑣𝑣𝑣 �Θ�� = 𝑣𝑣𝑣𝑣𝑣𝑣(𝑓𝑓(𝑋𝑋)) = 𝑣𝑣𝑣𝑣𝑣𝑣 (𝑓𝑓1(𝑓𝑓2 … �𝑓𝑓𝑄𝑄(𝑋𝑋)�)) (2) 

θ: the unknown parameter for the overall population  

Θ� = Θ�(𝑋𝑋)  the estimator for θ with the probability distribution 𝑃𝑃{Θ�} 

X: Random variable with 𝑋𝑋 = 𝑋𝑋1,𝑋𝑋2, … ,𝑋𝑋n  

Q: Number of stages in the multi-stage process 
f(X): Estimator consisting of the partial estimators (𝑓𝑓1, 𝑓𝑓2, … , 𝑓𝑓𝑄𝑄) for Q stages 

In the multi-stage selection model, the total sum 𝑋𝑋Σ (and hence the total amount of food waste to 
be determined in the R&D project X∑LMA) is estimated based on the sampling units for the lowest 
stage across all units: 

𝑋𝑋Σ ≈ 𝑋𝑋�Σ = 𝑁𝑁𝐼𝐼
𝑛𝑛𝐼𝐼
⋅ ∑ 𝑁𝑁𝐼𝐼𝐼𝐼,𝑖𝑖

𝑛𝑛𝐼𝐼𝐼𝐼,𝑖𝑖

𝑛𝑛𝐼𝐼
𝑖𝑖=1 ∑ … 𝑁𝑁𝑄𝑄,𝑞𝑞−1

𝑛𝑛𝑄𝑄,𝑞𝑞−1
∑ 𝑋̇𝑋𝑖𝑖𝑖𝑖…𝑞𝑞
𝑛𝑛𝑄𝑄,𝑞𝑞−1
𝑞𝑞=1

𝑛𝑛𝐼𝐼𝐼𝐼,𝑖𝑖
𝑖𝑖=1                 (3) 

If the sampling fraction f is constant at every selection stage  

�𝑓𝑓𝐼𝐼𝐼𝐼,𝑖𝑖 = 𝑁𝑁𝐼𝐼𝐼𝐼,𝑖𝑖
𝑛𝑛𝐼𝐼𝐼𝐼,𝑖𝑖

= 𝑐𝑐𝑐𝑐𝑛𝑛𝑛𝑛𝑛𝑛. 𝑓𝑓ü𝑣𝑣 𝑣𝑣𝑎𝑎𝑎𝑎𝑎𝑎 𝑖𝑖 𝑏𝑏𝑖𝑖𝑛𝑛 𝑓𝑓𝑄𝑄,𝑞𝑞−1 = 𝑁𝑁𝑄𝑄,𝑞𝑞−1

𝑛𝑛𝑄𝑄,𝑞𝑞−1
= 𝑐𝑐𝑐𝑐𝑛𝑛𝑛𝑛𝑛𝑛. 𝑓𝑓ü𝑣𝑣 𝑣𝑣𝑎𝑎𝑎𝑎𝑎𝑎 𝑞𝑞�,                      (4) 

then equation 3 simplifies to: 

𝑋𝑋Σ ≈ 𝑋𝑋�Σ =
𝑁𝑁ΣQ
𝑛𝑛ΣQ

⋅��…
𝑛𝑛𝐼𝐼𝐼𝐼

𝑖𝑖=1

� 𝑥̇𝑥𝑖𝑖𝑖𝑖…𝑞𝑞

𝑛𝑛𝑄𝑄

𝑞𝑞=1

𝑛𝑛𝐼𝐼

𝑖𝑖=1

 (𝑓𝑓ü𝑣𝑣 𝑓𝑓𝐼𝐼𝐼𝐼 … 𝑓𝑓𝑄𝑄 = 𝑐𝑐𝑐𝑐𝑛𝑛𝑛𝑛𝑛𝑛. ) 

𝑋𝑋Σ: Total sum of the investigated characteristic – real value – 
𝑋𝑋�Σ: Total estimated value for the sum of the investigated characteristic 
𝑁𝑁I: Number of primary units in the overall population 
𝑛𝑛I: Number of primary units in the sample 
𝑁𝑁II,i: Number of secondary units in the i-th primary unit in the overall population 
𝑛𝑛II,i: Number of secondary units in the i-th primary unit in the sample 
𝑛𝑛II: Number of secondary units in the i-th primary unit in the sample (𝑛𝑛II=const. For all i) 
𝑁𝑁Q,q−1: Number of units in the lowest stage in the q-1-th unit in the overall population 
𝑛𝑛Q,q−1: Number of units in the lowest stage in the q-1-th unit in the sample 
𝑁𝑁Q: Number of units in the lowest stage in the q-1-th unit in the overall population (𝑁𝑁Q=const. 

For all q) 
𝑛𝑛Q: Number of units in the lowest stage in the q-1-th unit in the sample (𝑛𝑛Q=const. For all q) 
𝑁𝑁ΣQ: Number of units in the lowest stage in the total population 𝑁𝑁ΣQ = 𝑁𝑁I ⋅ 𝑁𝑁II ⋅ … ⋅ 𝑁𝑁𝑄𝑄   
𝑛𝑛ΣQ: Number of units in the lowest stage in the sample 𝑛𝑛ΣQ = 𝑛𝑛I ⋅ 𝑛𝑛II ⋅ … ⋅ 𝑛𝑛𝑄𝑄   
𝑥̇𝑥ij…q: Sampling characteristic for the q-th subunit 

To illustrate this process in more detail, Figure 2 shows the extrapolation steps based on the 
data from secondary analyses across all selection stages. 
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Figure 2: Extrapolation schema 

 
Source: Kern et al. (2022) 

6.1.1.2.6 Quality management 

The data management process included quality assurance measures in order to guarantee the 
consistency of the data and also the plausibility of the results. These played an important role 
especially with respect to the interfaces for data exchange and after completing intermediate 
steps of the evaluation. 

The quality of the data from the secondary surveys was audited and then prepared in the 
required data formats for the evaluation before being integrated into the evaluations. 

After the data had been prepared for evaluation and extrapolation to calculate household waste, 
the calculations and mathematical accuracy were audited by a second person (four-eye 
principle). The data was approved after any necessary adjustments had been made and only 
then imported into the database (see Chapter 6.1.1.2.3) and made available for further 
evaluation.  

There was another interface for the subsequent evaluation of the data in the spreadsheet 
applications. Comprehensive audits of the data retrieved from the database were also carried 
out at this stage, i.e. with respect to the completeness of the data, data transfer errors or 
compliance with the required data formats and strata parameters. This audit of the data 
included, in particular, ensuring the allocation of material groups was consistent, quantitative 
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compliance with the transferred secondary data in its original state and the correct allocation of 
the data according to strata and time of year.  

Any issues with respect to quality – which need to be clarified later on or which may have 
necessitated a revision of already prepared data – were logged as the data was evaluated. A 
before/after comparison at different stages of the evaluation process was used to identify 
changes in the dataset and monitor the impact on the results.  

Finally, the quality of the evaluations for all types of waste was subject to another internal audit 
in order to validate the results and ensure their plausibility. In particular, this process involved a 
comparison with the figures produced in other studies. After any necessary corrections, the 
results were once again audited by a second person (four-eye principle).  

6.1.1.3 Presentation and evaluation of the results 

The extrapolated results for the federal territory based on the sampling areas will be presented 
and discussed below. Chapter 6.1.1.3.1 presents the results for the federal territory extrapolated 
from the individual results of the sampling areas, while taking into account the relative 
percentages of each of the strata in the overall population. The principles behind the calculation 
method are described in detail in Chapter 6.1.1.2.5. 

Irrespective of the annual amounts to which the waste coefficients are applied, the waste 
coefficients remain unchanged because they were determined on the basis of material 
composition and the proportions in the waste from private households and commercial waste 
were assumed to have the same composition. 

For the purposes of this study, the differentiated results for the material groups from the 
sampling areas (samples from the örE) were aggregated into eight material groups at three 
different levels “total household waste”, “organic” and “food waste”: “residual material in 
household waste”, “organic, garden waste”, “other organic waste”, “food waste”, “kitchen waste”, 
“food scraps” and “packaged food (net)”. This was for the purpose of highlighting the relevance 
of food waste in household waste. 

The total amount of household waste including commercial waste that was recorded by the örE 
was 12,943 million t23. Based on the population in 2019, this corresponds to an average specific 
amount of household waste of 155.6 kg/(i*a). The household waste from private households, 
which was estimated by extrapolating the data for the different strata from the samples at an 
örE level to the federal level, was around 10.506 million t. Per inhabitant, this corresponds to an 
average specific amount of household waste of 126.3 kg/(i*a).  

The commercial waste recorded in the household waste logistics was included in this study. The 
consortium estimates that the difference of around 19 % between the total amounts of waste for 
the OERE statistics from the federal states24 and the extrapolated annual amount based on the 
results of the analyses reflects the amount of commercial waste in the municipal household 
waste in Germany. It was assumed that the amounts of commercial waste had the same 
composition as the composition of the household waste from private households calculated from 
the extrapolated data. This proportion of commercial waste (and its composition) corresponds 
in its order of magnitude to empirical values taken from reports on numerous individual 
analyses carried out by the consortium. 

 

23 These values are the result of combining the regional OERE data from the federal states for the reporting year 2019. This process 
was coordinated regionally by the Central Information Service of the StBA in 2021 (StBA 2021). 
24 These values are the result of combining the regional OERE data from the federal states for the reporting year 2019. This process 
was coordinated regionally by the Central Information Service of the StBA in 2021 (StBA 2021). 
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6.1.1.3.1 Composition of household waste and the food waste it contains 

Native organic waste is the largest material group in the household waste with approx. 
58.8 kg/(i*a) in 2019. Alongside the recyclable wastes suitable for separate collections, this 
includes food in the form of kitchen waste, food scraps and food waste in packaged form or in 
partially empty packaging, less the mass of the packaging. 

The target figure is the accumulated amount of the food waste in the material groups “kitchen 
waste”, “food scraps” and “packaged food (net)”. The total amount of food waste in household 
waste including commercial waste is 4.291 million t. Per inhabitant, the amount of food waste is 
51.6 kg/(i*a). This corresponds to a percentage by mass of 33 %. The largest proportion of food 
waste is accounted for by kitchen waste at 17 %, followed by food scraps at 10 % and packaged 
food (net) at 6 % (see Table 8 and Figure 3). 

Table 8: Composition of household waste and the food waste it contains in Germany in the 
reporting year 2019 

Material group Annual amount 
 
t/a 

Annual amount per 
inhabitant 
kg/(i*a) 

Composition 
(mean value) 
mass % 

Residual material in household waste 8,056,126 96.9 62.2 

Organic  4,886,675 58.8 37.8 

Garden waste 482,571 5.8 3.7 

Other organic waste 113,167 1.4 0.9 

Food waste 4,290,937 51.6 33.2 

Kitchen waste1 2,196,516 26.4 17.0 

Food scraps2 1,309,520 15.7 10.1 

Packaged food 
(net) 

784,901 9.4 6.1 

Total3 12,942,801 155.6 100.0 

Total from private households4 10,505,832 126.3 81.2 

Food waste from private households 3,485,746 41.9 33.2 
1 Kitchen waste = food waste before consumption, for example fruit peels. 
2 Food scraps = food waste after consumption, for example leftovers. 
3 From the OERE statistics from the federal states in the reporting year 2019 (StBA 2021), rounded values. 
4 Calculation of the annual amounts for 2019 based on the same extrapolation methodology used in the Nationwide 
Household Waste Analysis. 

Sources: StBA 2021; own research WI, ARGUS, INFA, USTUTT 
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Figure 3: Composition of household waste and the food waste it contains in Germany in the 
reporting year 2019 

 
Source: Kern et al. (2022) 

6.1.1.3.2 Influence of settlement structure on the composition of household waste and food 
waste 

Table 9 and Figure 4 show the influence of settlement structure on the amount of household 
waste and the food waste it contains per inhabitant. In the settlement areas with high population 
density (urban, > 750 inhabitants per square kilometre), there are higher amounts of organic 
waste and also other fractions of residual household waste. The higher amounts of organic 
material per inhabitant are primarily due to kitchen waste and food scraps. The strata “rural” 
and “densely populated rural area” mainly only differ with respect to the amounts of kitchen 
waste and food scraps. In the “densely populated rural area” stratum, there is a little less kitchen 
waste and food scraps in residual household waste, which is presumably due to the higher use of 
biowaste bins in this settlement structure.  

In order to assess the extent to which households in urban settlement structures actually throw 
away more food, it is necessary to consider the separately collected amounts of biowaste. This is 
explained in more detail in Chapter 6.1.2.3.2. 
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Table 9: Specific amounts of household waste in relation to settlement structure in the 
reporting year 2019 

Material group Germany Rural  Densely 
populated 
rural area 

Urban 

kg/(i*a) 

Residual material in household waste 96.9 87.6 90.0 111.2 

Organic 58.8 53.9 44.1 78.8 

Garden waste 5.8 5.2 3.9 8.4 

Other organic waste 1.4 0.5 0.8 2.6 

Food waste 51.6 48.2 39.4 67.8 

Kitchen waste 26.4 25.8 19.3 34.9 

Food scraps 15.7 14.8 11.4 21.3 

Packaged food (net) 9.4 7.6 8.7 11.6 

Total1 155.6 141.5 134.0 190.0 
1 From the OERE statistics from the federal states in the reporting year 2019 (StBA 2021). 
Sources: StBA 2021; own research, WI, ARGUS, INFA, USTUTT 

Figure 4: Specific amounts of household waste in relation to settlement structure in the 
reporting year 2019 

 
Source: Kern et al. (2022) 

6.1.1.3.3 Influence of separately collected biowaste on the composition of household waste 
and food waste 

Table 10 and Figure 5 show the influence of separately collected biowaste on the amounts of 
household waste and the food waste it contains per inhabitant. In the strata with the lowest 
amounts of biowaste collected separately (< 25 kg/(i*a)), there are higher amounts of both 
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organic waste and also other fractions of waste. The higher amounts of organic material per 
inhabitant can be primarily attributed to kitchen waste and to a lesser extent food scraps. This is 
presumably due to the higher use of biowaste bins in this stratum. 

Table 10: Specific amounts of household waste in relation to the separate collection of 
biowaste in the reporting year 2019 

Material group Germany < 25 kg/(i*a) ≥ 25 kg/(i*a) 

Residual material in household waste 96.9 98.8 96.5 

Organic 58.8 72.3 55.8 

Garden waste 5.8 7.5 5.4 

Other organic waste 1.4 0.8 1.5 

Food waste 51.6 64.0 48.9 

Kitchen waste 26.4 34.8 24.6 

Food scraps 15.7 18.3 15.2 

Packaged food (net) 9.4 10.9 9.1 

Total1 155.6 171.1 152.3 
1 From the OERE statistics from the federal states in the reporting year 2019 (StBA 2021). 
Sources: StBA 2021; own research, WI, ARGUS, INFA, USTUTT 

Figure 5: Specific amounts of household waste in relation to the separate collection of 
biowaste in the reporting year 2019 

 
Source: Kern et al. (2022) 
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6.1.1.3.4 Influence of a fee system on the composition of household waste and food waste 

Table 11 and Figure 6 show the influence of a fee system on the amount of household waste and 
the food waste it contains per inhabitant. There are higher amounts of waste per inhabitant for 
all material groups in the stratum “scheduled collection”. For organic waste, the biggest 
differences were in kitchen waste and food scraps. The consistently higher amounts per 
inhabitant in all groups could indicate a lack of incentives. In contrast, fee-based technological 
systems help to incentivise the reduction of waste in residual waste bins. 

Table 11: Specific amounts of household waste in relation to fee-based system in the 
reporting year 2019 

Material group Germany Scheduled 
collection: 

Fee-based 
technological systems 

kg/(i*a) 

Residual material in household 
waste 

96.9 102.8 83.9 

Organic 58.8 64.3 46.7 

Garden waste 5.8 6.4 4.5 

Other organic waste 1.4 1.7 0.6 

Food waste 51.6 56.2 41.6 

Kitchen waste 26.4 29.4 19.9 

Food scraps 15.7 16.5 14.1 

Packaged food 
(net) 

9.4 10.3 7.6 

Total1 155.6 167.2 130.6 
1 From the OERE statistics from the federal states in the reporting year 2019 (StBA 2021). 
Sources: StBA 2021; own research, WI, ARGUS, INFA, USTUTT 
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Figure 6: Specific amounts of household waste in relation to a fee-based system in the 
reporting year 2019 

 
Source: Kern et al. (2022) 

6.1.1.3.5 Influence of building structure on the composition of household waste and food 
waste 

Table 12 and Figure 7 show the influence of building structure within the örE on the amount of 
household waste and the food waste it contains per inhabitant. The amount per inhabitant 
increases for all material groups (with the exception of garden waste) as the building density 
increases. The amount of food waste increases from the stratum “Outskirts” (rural/suburban 
buildings) to the urban strata “City” and “LHE”. The biggest difference is for the material groups 
kitchen waste and food scraps. The increase in household waste and also food waste in strata 
with a denser building structure is probably due to lower incentives to reduce costs in these 
strata. 
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Table 12: Specific amounts of household waste in relation to building structure in the 
reporting year 2019 

Material group Germany1 Outskirts2 City2 LHE2 CW/H3 

kg/(i*a) kg/ 
(i*a) 

Residual material in household 
waste 

96.9 74.2 82.7 97.7 78.7 

Organic 58.8 42.8 55.1 58.1 47.6 

Garden waste 5.8 4.3 5.7 4.5 4.7 

Other organic waste 1.4 0.8 1.6 1.0 1.2 

Food waste 51.6 37.7 47.8 52.5 41.7 

Kitchen waste 26.4 19.3 24.8 26.7 20.9 

Food scraps 15.7 11.6 14.1 16.0 13.2 

Packaged food 
(net) 

9.4 6.8 8.8 9.8 7.6 

Total4 155.6 117.1 137.8 155.8 126.3 
1 Based on the total inhabitants in Germany. 
2 Based on the total inhabitants in each stratum. 
3 CW/H (commercial waste collected together with household waste in residual waste bins) based on inhabitant 
equivalents. 
4 From the OERE statistics from the federal states in the reporting year 2019 (StBA 2021). 
Sources: StBA 2021; own research, WI, ARGUS, INFA, USTUTT  

Figure 7: Specific amounts of household waste in relation to building structure in the 
reporting year 2019 

 
Source: Kern et al. (2022)  
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A final estimate of the extent to which households in urban strata really throw away more food 
than those in the stratum “Outskirts” can only be carried out after comparing the data with the 
amounts of biowaste collected via biowaste bins. This is explained in more detail in Chapter 
6.1.2.3.4. 

6.1.2 Biowaste including commercial waste (20 03 01 04) 

6.1.2.1 Collection of data and the data set taken from waste sorting analyses 

The waste coefficient for the eight-digit waste code “20 03 01 04 – waste from biowaste bins” 
was determined using data from secondary analyses. The findings from biowaste bin analyses 
carried out by the consortium for 26 örE in Germany flowed into this process. The analyses were 
carried out in ten urban districts (independent cities) and 16 rural districts with a total 
population of around 5.056 million inhabitants (federal and state statistical offices 2020). Based 
on the total population of Germany in 2019 of 83.167 million inhabitants, the 26 sampling areas 
represented approx. 6.1 % of the German population (StBA 2022). 

These areas had an average amount of biowaste of approximately 78.1 kg/i*a (calculated 
according to the waste balances of the federal states for 2019), which is higher than the average 
amount for the whole of Germany of 56 kg/i*a (calculated on the basis of data from StBA 
2022)25. The average amount of waste weighted by population size was a little higher again at 
82.5 kg/i*a (calculated according to the waste balances of the federal states for 2019). The 
differences can mainly be explained by the level of access to a biowaste bin, which is presumably 
higher in these analyses than the average level for the whole of Germany. 

In addition, the consortium calculated the level of access to a biowaste bin in the sampling areas 
based on available data or – if such information was lacking – on estimates. The weighted 
average was around 70 %. The results were barely any different with regard to the actual 
number of inhabitants with access to a biowaste bin. 

In accordance with the requirements of Delegated Decision (EU) 2019/1597 for the first 
reporting period, the results were taken from the year 2017 or later. 

The methodologies and depth of the analyses carried out by two members of the consortium 
were evaluated and the data was then prepared and structured in accordance with the 
guidelines for statistical processing (see Chapter 6.1.2.2.2 and 6.1.2.2.3). 

For this purpose, the methodologies and depth of the analyses were compared and evaluated. 
Minimum requirements for biowaste bin analyses were defined based on an existing list of 
criteria (Intecus 201626). These included geographical location, geographical distribution, waste 
management conditions, residential and building structure and vegetation period. Preference 
was given to biowaste bin analyses in which samples had been taken in the respective area 
during both low vegetation and rich vegetation periods. This ensured a representative 
stratification of the total population of Germany.27 

The results of the analyses were reviewed at the lowest level of the sampling units – above all to 
ensure they complied with the definition of food waste according to the requirements in 
 

25 Waste from biowaste bins (RY 2019) 4.674 million t (p. 33), population 83.167 million inhabitants as of 31/12/2019 (p. 40).  
26 This list of criteria was published for the first time as the Saxon Sorting Guidelines 1998. This catalogue was created to unify the 
waste sorting analyses of solid municipal waste. The aim is to generate comparable data on the amount and composition of 
municipal waste that can be kept up to date and merged. 
27 The samples were taken in accordance with the Saxon Sorting Guidelines and the methodological guidelines issued by the BKG. In 
general, the urban/rural districts carried out a sampling campaign in both a rich vegetation and low vegetation period. As this study 
was evaluating secondary data, all of the available analyses were included at first as random samples. The analyses were then tested 
to determine whether they covered all of the strata necessary for the subsequent extrapolation to a federal level. 
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Delegated Decision (EU) 2019/1597 – and the material groups were revised if necessary. If it 
was not possible to quantify the data set after it was restructured at the level of the individual 
samples, the consortium made qualified estimates.  

The structure of the available data from INFA and WI was prepared and unified so that the 
biowaste data could be statistically evaluated in the same way as the household waste and also 
to ensure that the results were compatible and representative. 

6.1.2.2 Methodological approach to derive the waste coefficients 

6.1.2.2.1 Collection of data 

The data used to determine the waste coefficients for biowaste are presented below. 

To determine the material composition of the biowaste that was needed to calculate the 
proportion of food waste, 26 waste analyses each involving two sampling campaigns and one 
analysis with one campaign from the period 2017 to 2021 were included and evaluated in this 
study. The initial data for the evaluation and extrapolation process were taken from the weekly 
amounts of biowaste per inhabitant from the örE broken down by stratum. These were taken 
from the waste balances submitted by the federal states (2019). The amounts of waste for 
reporting year 2019 were used because the amounts of waste for reporting year 2020 were not 
yet available at the time the waste coefficients were calculated. The amounts of biowaste are 
measured every year by the örE and reported to the StBA via the statistical offices of the federal 
states. All of the results for the biowaste analyses are from sampling carried out by the 
consortium.  

The amount of food waste in separately collected biowaste was determined exclusively by 
evaluating the data available from secondary studies that had been carried out in accordance 
with the different waste sorting regulations in the various federal states. The quality of the data 
from the secondary studies was audited before it was integrated into the evaluations. The 
secondary studies covered all of the intended strata and it was thus possible to take all of the 
relevant influences on the amount and composition of the biowaste into account. This ensured 
that the study satisfied the requirements for representative data. Annex D shows the 
distribution of the samples (from each sampling campaign) across the strata.28  

The peripheral data29 necessary for the statistical analysis and extrapolating the amount of 
biowaste overall and the amounts of food waste were taken from secondary studies and from 
official statistics for 2019. The number of sampling campaigns and the definitions for the strata 
were adapted to the requirements for separately collected biowaste. The örE strata for building 
and settlement structures were the same as for household waste. The “fee system” parameter 
was omitted because it was not expected to have any influence on biowaste 30. The stratum 
“separate collection of biowaste” was replaced by the stratum “level of access to a biowaste bin” 
(high level of access31, low level of access32, no access33). 
 

28 The sampling process was not planned on the basis of the distribution of the samples to the strata or the number of samples per 
strata. This diagram merely shows that the number of samples in each strata was sufficiently large. 
29 The peripheral data used for the extrapolation process included data on the strata (influencing variables) and the population data, 
at all levels of the strata broken down by total population and sample. 
30 The consortium believes that the incentive system focuses on household waste. Fees could be saved by disposing of more residual 
waste in the biowaste bin. Therefore, no direct influence could be identified. 
31 örE with a voluntary biowaste bin = “low level of access” (criterion < 80 kg/i*a of separately collected biowaste in the biowaste 
bin). 
32 örE with access to and an obligation to use a biowaste bin = “high level of access” (criterion ≥ 80 kg/i*a of separately collected 
biowaste in the biowaste bin). 
33 örE without a biowaste bin = “no access” (criterion 0.0 kg/i*a of separately collected biowaste in the biowaste bin). 
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Using adjusted peripheral data (numbers of inhabitants, allocation to a particular stratum, 
definitions of the material groups, etc.) from the reference year 2019, the same stratified multi-
stage methodology used in the Nationwide Household Waste Analysis was repeated. 

It was not necessary to comprehensively plan the sampling process as is usually necessary when 
carrying out representative studies because there were a sufficient number of biowaste analyses 
available that were well distributed across Germany. For biowaste, this can therefore be 
considered a representative study. This is also true because many of the biowaste analyses were 
carried out in the same areas as those randomly selected for the Nationwide Household Waste 
Analysis.  

The extrapolation calculation for the sampling parameters at a federal level begins with the 
composition of household waste within the strata at an örE level. This data was taken from 
secondary studies and extrapolated based on the peripheral data (number of inhabitants and 
strata) adjusted for the reporting year 2019.  

The result is the extrapolated amount and composition of biowaste primarily from private 
households. The difference to the amounts of waste from the waste balances for the federal 
states (2019) corresponds approximately to the amount of commercial waste.  

The amounts and composition of the biowaste were calculated using the same multi-stage 
stratified extrapolation method as in the Nationwide Household Waste Analysis. The amounts of 
waste in the different strata (different aspects of the analysis based on various influencing 
factors) at the örE level were extrapolated to the federal level. The extrapolation process was 
carried out for each specific stratum according to the number of inhabitants served by the 
biowaste disposal system. Four strata were formed at an örE level: large housing estates (LHE), 
condensed urban structures (City), suburban structures and rural structures (the suburban and 
rural structures were combined into one stratum (Outskirts)). A total of six strata were formed 
at a federal level (three strata for settlement structure and two strata for level of access to a 
biowaste bin).  

Due to the number of örE samples (26 samples) used by the consortium, it can be assumed that 
the data has sufficient statistical power (test strength) for defining the waste coefficients 
precisely enough for this study. Therefore, the target parameters can be assumed to have a 
precision in the single-digit percentage range. 

A detailed description of the methodology used to plan the sampling campaigns (sampling units) 
and evaluate and extrapolate the findings can be found in Chapter 5 of the Nationwide 
Household Waste Analysis on pages 44 to 83 (Dornbusch et al. 2020). This methodology was 
also used for biowaste.  

6.1.2.2.2 Ensuring consistency in the secondary data 

The secondary data for biowaste was unified in the same way as the secondary data for 
household waste (see Chapter 6.1.1.2.2). 

6.1.2.2.3 Data management 

The data for biowaste was managed in the same way as the data for household waste (see 
Chapter 6.1.1.2.3). 

6.1.2.2.4 Statistical analysis/extrapolation 

The extrapolations and estimates were calculated using the same methods described in the 
Nationwide Household Waste Analysis. The calculations were made simpler by the fact that the 
extrapolation process was not based on secondary analyses carried out at the sampling level but 
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rather at an örE level. A pre-defined algorithm was used for the extrapolation calculation. 
Evaluation and extrapolation files were developed for this purpose. The results of the 
extrapolation process are presented in clearly structured tables and graphics in Chapter 
6.1.1.2.5. The multi-stage stratified ratio estimator method was selected as an appropriate 
extrapolation method for calculating the composition of the biowaste, which was also used for 
household waste (see Chapter 6.1.1.2.5). 

The results of the 26 secondary studies at an örE level for each campaign and vegetation period 
together with the inhabitants per stratum in 2019 were adapted for the reporting year 2020. 
The evaluation process was generally carried out in the same way as the evaluation for 
household waste (see 6.1.1.2.4 and Figure 2). The following section will therefore only describe 
the deviations to this evaluation process.  

The inhabitants in the strata matrix in Table 13 were used as the basis for the extrapolation 
process for biowaste. All of the inhabitants in the strata were taken into account here (not just 
the inhabitants with access to a biowaste bin). In the strata with a lower settlement density (see 
Table 13 and Table 14, rural settlement structure (< 150 i/km²) and strata numbers 1 and 2), 
only the building structures “Outskirts” and “City” were reported. The latter includes the 
stratum LHE34 in this case.  

The annual data for each federal strata was then compared with the corresponding amounts of 
biowaste in the waste balances from the federal states for the reporting year 2019. The annual 
amounts for each federal strata were adjusted using fixed correction factors so that the average 
proportion of commercial waste in each strata was 5 % of the total amount 35. The proportions 
of packaging in the material groups for packaged food were already applied during the 
preparation of the secondary data and were thus not relevant at this stage.  

  

 

34 In rural areas, there are generally no notable LHEs. However, LHEs may account for some of the building structures in a few cases. 
This was then allocated to the stratum “City”. 
35 The extrapolated amounts of waste in the biowaste bins do not contain any commercial waste because this was excluded from the 
analyses. To enable a comparison with the statistics provided by the örE on the amounts of waste collected in biowaste bins 
(including commercial waste), fixed correction factors were applied to the data. These were again based on empirical values from the 
consortium. 
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Table 13: Compilation of the data from the public waste disposal authorities on the 
proportion of biowaste in each of the strata in the reporting year 2019 

Settlement structure Level of access 
to a biowaste 
bin 

No. 
of 
örE 

Proportion 
in this 
strata in % 

Inhabitan
ts 

Proportion of inhabitants 
in % 

Rural 
(<150 i/km²) 

High 56 14 8,507,598 10 

Low 71 18 10,085,29
 

12 

Not used 15 4 2,328,551 3 

Densely populated rural 
area 
(150-750 i/km²) 

High 83 21 19,302,38
 

23 

Low 65 17 12,275,16
 

15 

Not used 5 1 1,253,656 2 

Urban/metropolitan 
(>750 i/km²) 

High 15 4 2,398,282 3 

Low 77 20 26,672,38
 

32 

Not used 3 1 343,401 0 

Total 390 100 83,166,71
 

100 

Sources: Waste balances of the federal states 2019; own research, ARGUS 

Table 14: Strata matrix for the nine federal strata and the three örE strata – number of 
inhabitants in the overall population in reporting year 2019 

Strata no. 
Federal level 

Number of inhabitants in the overall population 
(by federal and örE strata) 

 Total Outskirts City LHE 

1 8,507,598 6,659,826 1,469,739 378,034 

2 10,085,290 7,474,015 2,030,269 581,006 

3 2,328,551 1,521,313 603,244 203,994 

4 19,302,389 13,972,435 3,895,456 1,434,497 

5 12,275,161 8,259,927 2,935,897 1,079,337 

6 1,253,656 841,261 292,707 119,688 

7 2,398,282 1,351,952 777,037 269,293 

8 26,672,383 11,286,169 11,920,274 3,465,940 

9 343,401 158,769 152,569 32,063 

Total 83,166,711 51,525,667 24,077,193 7,563,851 

Values have been rounded. 
Sources: Waste balances of the federal states 2019; own research, ARGUS  
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6.1.2.2.5 Multi-stage stratified ratio estimator 

The multi-stage stratified ratio estimator method for biowaste was the same as the method for 
household waste (see Chapter 6.1.1.2.5) 

6.1.2.2.6 Quality management 

The quality management process for biowaste was carried out in the same way as for household 
waste (see Chapter 6.1.1.2.6) 

6.1.2.3 Presentation and evaluation of the results 

The extrapolated results for the federal territory based on the sampling areas will be presented 
below. Table 15 and Figure 8 show the results at the federal level extrapolated from the 
individual results of the sampling areas, while taking into account the relative percentages of 
each of the strata in the overall population. The principles behind the calculation method are 
described in detail in Chapter 6.1.1.2.5. 

Irrespective of the annual amounts to which the waste coefficients are applied, the waste 
coefficients remain unchanged because they were determined on the basis of material 
composition and the proportions in the waste from private households and commercial waste 
were assumed to have the same composition. 

For the purposes of this study, the differentiated results for the material groups from the 
sampling areas (samples from the örE) were aggregated into seven materials groups at three 
different levels “total biowaste”, “organic” and “food waste”. This was for the purpose of 
highlighting the relevance of food waste in separately collected biowaste. 

6.1.2.3.1 Composition of biowaste and the food waste it contains 

Table 15 shows the composition of biowaste and the food waste it contains and the amount of 
biowaste per inhabitant of 65 kg/(i*a). The amounts of separately collected biowaste from 
private households in Germany were extrapolated from the masses allocated to each of the 
strata. This resulted in an annual amount of biowaste from private households of approximately 
5.417 million t. The separately collected amounts of biowaste in Germany based on the waste 
balances from the federal states for the reporting year 2019 was approximately 5.702 million t, 
which corresponds to 68.6 kg/(i*a). This contains amounts of commercial waste that were also 
recorded within the logistical process for measuring biowaste and included in this study. The 
difference of around 5 % between the total amounts from the waste balances from the federal 
states and the extrapolated annual amount based on the results of the analyses reflects the 
amount of commercial waste in the separately collected biowaste in Germany. It was assumed 
that the amounts of commercial waste had the same composition as the extrapolated data for 
the composition of biowaste from private households. This proportion of commercial waste (and 
its composition) in the biowaste corresponds in its order of magnitude to empirical values taken 
from numerous individual analyses carried out by the consortium. 

As expected, native organic waste was the largest material group in the separately collected 
biowaste with approx. 54.9 kg/(i*a) in 2019. Alongside the recyclable wastes suitable for 
separate collections (garden waste), this includes food in the form of kitchen waste, food scraps 
and food in packaged form or in partially empty packaging, less the mass of the packaging 
(=net). 

The proportion of food waste or the waste coefficient for biowaste is 36 %. The total food waste 
from the separately collected biowaste was 2.036 million t, which corresponds to 24.5 kg/(i*a). 
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Table 15: Composition of biowaste and the food waste it contains in Germany in the 
reporting year 2019 

Material group Annual 
amount 
 
t/a 

Annual amount per 
inhabitant 
 
kg/(i*a) 

Composition 
(mean value) 
 
mass % 

Residual material in biowaste 1,135,074 13.6 19.9 

Organic  4,566,878 54.9 80.1 

Garden waste 2,531,299 30.4 44.4 

Food waste 2,035,579 24.5 35.7 

Kitchen waste 1,396,957 16.8 24.5 

Food scraps 607,679 7.3 10.7 

Packaged food (net) 30,943 0.4 0.5 

Total1 5,701,952 68.6 100.0 

Biowaste from private households2 5,416,854 65.1 95.0 

Food waste from private households 1,933,800 23.3 35.7 
1 From the waste balances of the federal states for the reporting year 2019, rounded values. 
2 Calculation of the annual amounts for 2019 based on the same extrapolation methodology used in the Nationwide 
Household Waste Analysis. 
Sources: Waste balances of the federal states 2019; own research, WI, ARGUS, INFA, USTUTT 
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Figure 8: Composition of biowaste and the food waste it contains in Germany in the 
reporting year 2019 

 
Source: Kern et al. (2022) 

6.1.2.3.2 Influence of settlement structure on the composition of biowaste and food waste 

Table 16 and Figure 9 show the influence of settlement structure on the amount of separately 
collected biowaste per inhabitant and the food waste it contains. The settlement structure 
“densely populated rural area” (150 to 750 inhabitants per square kilometre) had the highest 
amounts of biowaste per inhabitant for the levels “organic” of 76.3 kg/(i*a) and “food waste” of 
37.6 kg/(i*a). This is probably due to the higher level of access to biowaste bins in the 
households in this strata. If we examine the amount of food waste in household waste in the 
stratum “densely populated rural area”, it is clear that there is considerably less food waste in 
household waste. The total amount of food waste in household waste and biowaste was 
67.0 kg/(i*a) in the stratum “rural”, 77.0 kg/(i*a) in the stratum “densely populated rural area” 
and 81.7 kg/(i*a) in the stratum “urban”. This means that the smallest amounts of food waste in 
household waste and biowaste are found in the rural settlement structure. Therefore, the lowest 
amount of food waste tends to be thrown away in rural areas.  
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Table 16: Specific amounts of biowaste in relation to settlement structure in the reporting 
year 2019 

Material group Germany Rural  Densely 
populated 
rural area 

Urban 

 
kg/(i*a) 

Residual material in biowaste 13.6 21.3 14.2 7.7 

Organic  54.9 46.8 76.3 36.9 

Garden waste 30.4 28.0 38.7 23.0 

Food waste 24.5 18.8 37.6 13.9 

Kitchen waste 16.8 12.3 25.5 10.2 

Food scraps 7.3 6.1 11.5 3.5 

Packaged food (net) 0.4 0.4 0.5 0.2 

Total1 68.6 68.0 90.5 44.5 
1 From the waste balances of the federal states for the reporting year 2019.  

Sources: Waste balances of the federal states 2019; own research, WI, ARGUS, INFA, USTUTT 

Figure 9: Specific amounts of biowaste in relation to settlement structure in the reporting 
year 2019 

 
Source: Kern et al. (2022) 
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6.1.2.3.3 Influence of the level of access to a biowaste bin on the composition of biowaste and 
food waste 

Table 17 and Figure 10 show the influence of the level of access to a biowaste bin on the amount 
of separately collected biowaste per inhabitant and the food waste it contains. A comparison of 
the strata shows that there is a strong correlation in the values as expected. While the food 
waste in the stratum with the highest level of access to a biowaste bin is 2.6 times higher, the 
amount of garden waste is four times higher (factor of 4). This means that as access to a 
biowaste bin increases, primarily the amount of garden waste increases. It was not possible to 
draw any conclusions about differences in the food waste disposal behaviour between the strata. 

Table 17: Specific amounts of biowaste in relation to the level of access to a biowaste bin in 
the reporting year 2019 

Material group Germany Level of access to a 
biowaste bin 

  
High Low 

kg/(i*a) 

Residual material in biowaste 13.6 22.4 9.4 

Organic  54.9 101.2 30.8 

Garden waste 30.4 59.5 15.0 

Food waste 24.5 41.7 15.8 

Kitchen waste 16.8 27.7 11.5 

Food scraps 7.3 13.4 4.1 

Packaged food (net) 0.4 0.6 0.2 

Total1 68.6 123.6 40.2 
1 From the waste balances of the federal states for the reporting year 2019. 
Sources: Waste balances of the federal states 2019; own research, WI, ARGUS, INFA, USTUTT 
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Figure 10: Specific amounts of biowaste in relation to the level of access to a biowaste bin in 
the reporting year 2019 

 
Source: Kern et al. (2022) 

6.1.2.3.4 Influence of building structure on the composition of biowaste and food waste 

Table 18 and Figure 11 show the influence of the building structure on the amount of separately 
collected biowaste per inhabitant and the food waste it contains. In the stratum “Outskirts” 
(primarily single-family and two-family houses with gardens within suburban and rural 
structures), considerably larger amounts of organic waste and residual materials per inhabitant 
were collected in the biowaste bin than in the urban strata “City” and “LHE”. The difference in 
the amount of food waste per inhabitant was approximately 7.6 kg/(i*a) or 29 %.  

If we examine the amount of food waste in household waste in the stratum “Outskirts”, it is clear 
that there is considerably less food waste in household waste. The total amount of food waste in 
household waste and biowaste was 63.8 kg/(i*a) in the stratum “Outskirts”, 66.5 kg/(i*a) in the 
stratum “City” and 70.7 kg/(i*a) in the stratum “LHE”. This means that the smallest amounts of 
food waste in household waste and biowaste are found in the stratum “Outskirts”. In the strata 
for building structure, the lowest amount of food thus tends to be thrown away in less densely 
built-up areas. 
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Table 18: Specific amounts of biowaste in relation to building structure in the reporting year 
2019 

Material group Germany1 Outskirts2 City2 LHE2 CW/H3 

kg/(i*a) kg/(i*a) 

Residual material in biowaste4 13.6 17.3 6.2 5.0 13.0 

Organic  54.9 65.7 30.2 29.8 52.2 

Garden waste 30.4 39.6 11.5 11.5 28.9 

Food waste 24.5 26.1 18.7 18.2 23.3 

Kitchen 
waste 

16.8 17.8 13.0 13.0 
16.0 

Food scraps 7.3 7.9 5.4 5.0 6.9 

Packaged 
food (net) 

0.4 0.4 0.3 0.3 
0.4 

Total5 68.6 83.0 36.4 34.8 65.1 
1 Based on the total inhabitants in Germany. 
2 Based on the total inhabitants in each stratum. 
3 Based on inhabitant equivalents. 
4 Contains other organic waste. 
5 From the waste balances of the federal states for the reporting year 2019. 
Sources: Waste balances of the federal states 2019; own research, WI, ARGUS, INFA, USTUTT  

Figure 11: Specific amounts of biowaste in relation to building structure in the reporting year 
2019 

 
Source: Kern et al. (2022)  
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6.1.3 Commercial waste similar to household waste 

The following chapter presents the process for determining the waste coefficient for commercial 
waste similar to household waste (waste code 20 03 01 02). This eight-digit waste code is not 
part of the European List of Waste but is only used for statistical purposes. It is allocated to the 
six-digit waste code “mixed municipal waste” (waste code 20 03 01). 

6.1.3.1 Collection of data and the data set 

The data set on the composition of commercial waste similar to household waste that is 
delivered or collected separately from household waste (waste code 20 03 01 02) is very 
incomplete. Any detailed analyses were carried out a long time ago and reflect the waste 
composition during a time period that was subject to different waste management conditions. 
Due to the lack of current data, the consortium decided to use the Rhineland Palatinate (RLP) 
commercial waste register (WI 1993) (compiled by WI; state-wide study into commercial 
waste). The proportions of food waste were calculated at this time. A transformative process 
that takes into account developments in waste management since then is needed in order to be 
able to use this study to make estimations on the current proportions of food waste in 
commercial waste similar to household waste. It was thus inevitable that there would be a high 
margin of error when evaluating the results, although this was mitigated by the fact that the 
amounts of food waste in commercial waste similar to household waste only account for a small 
fraction of the total amount of food waste. The estimation was made by the consortium and 
audited to make sure it was plausible. 

The data was also compared with the study “Aufkommen, Verbleib und Ressourcenrelevanz von 
Gewerbeabfällen” (The amount, fate and resource relevance of commercial waste) (Dehne et al. 
2011) that was published in 2011 and commissioned by the UBA. This study was carried out as a 
meta study and summarised all published information on the composition of commercial waste 
up to 2011. The authors explain that the data is primarily based on the results from numerous 
commercial waste sorting analyses published by the consortium as well as other publications to 
a lesser degree (Kern & Sprick 2001). The data is thus also based to some extent on the data 
from the RLP commercial waste register used here in this study. Additional unpublished data 
from Dehne et al. (2011) was also consulted. The meta study reported an average proportion by 
mass of commercial waste accounted for by overall organic waste of 10 %. The study did not 
give any details on the proportion of food waste. 

6.1.3.2 Methodological approach to derive the waste coefficients 

The composition of the commercial waste in the selected sampling areas for the RLP was 
essentially determined based on secondary analyses. The commercial waste was sorted at the 
disposal facilities in the federal state for this purpose. The fact that every waste sorting analysis 
was allocated to the respective supplier by name means that the study also gave a transparent 
picture of the amount of waste and its composition in relation to the economic sector (WI 1993). 

The results were based on an estimate of the proportions by volume of every sorted delivery. 
The study differentiated between 150 materials groups. A material group was only included if it 
accounted for a proportion by volume of 5 %. The sorting analyses were carried out at 34 landfill 
sites, transfer facilities and sorting plants from December 1992 to July 1993. Data on the 
material-specific bulk weight of the waste was also collected during the around 5,000 sorting 
analyses (WI 1993). 
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6.1.3.3 Presentation and evaluation of the results 

Table 19 shows that native organic waste accounted for 4.9 % by volume and 5.0 % by mass of 
the commercial waste. Based on the total amount of commercial waste stated in RLP 1992 of 
approximately 1.04 million t, this corresponded to approximately 168,000 m³ and 
approximately 52,000 t of native organic waste (WI 1993). 

Due to the fact that waste separation and recycling structures were still in the early stages of 
development at the time, the so-called “commercial waste” in this study comprised a huge mix of 
different waste delivered from a broad range of sources and economic sectors (WI 1993). This 
waste stream comprising 1.04 million t of waste is about comparable today with the amount of 
waste in “municipal waste from other sources”, which in the waste balance from RLP 2020 
(Ministry for Climate Protection, Environment, Energy and Mobility RLP 2021) was reported at 
114,185 t. This corresponds to a decrease of more than 90 % by mass. 

Against the background of developments in the waste management sector, it can be assumed 
that almost all recyclable materials are today processed via a different route and are no longer 
reported under this waste code. This is particularly true for waste streams that contained a huge 
mass of waste at the time, especially the fractions “sludges and minerals”, but also “textiles”, 
“compound materials” and “paper/cardboard”. 

Another aspect of these commercial waste sorting analyses were the deliveries described as 
“mono-batches”. A delivery is described as a mono-batch if a single fraction accounts for either 
> 50 % by volume or > 70 % in another category. Around 43 % of the total amount of 
commercial waste was accounted for by mono-batches > 50 % by volume, while native organic 
waste accounted for approximately 20 % by volume. 

The data was first modified by deducting the waste streams identified as mono-batches based on 
their proportion of the total fraction and their degree of purity. This adjusted composition 
resulted in a slightly higher percentage by mass for native organic waste of 6.4 % (WI 1993). 
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Table 19: Composition of commercial waste in the State of Rhineland Palatinate from 1992 to 1993 

1 Values have been rounded. 
Source: Own research, WI 1993

Waste fraction Proportion Amount of waste1 Mono-batches with a single fraction > 50 % 
by volume 

Amount/composition less the mono-batches 

 
     

Proportion 

of total 

Degree of 

purity 

Proportion of mono-

batches1 

Mixed commercial waste1 

 Volu

me %: 

t/m³ Mass % m³/a t/a Volume %: Volume %: m³/a t/a m³/a t/a Mass % 

Organic 4.9 0.31 5.0 168,000 52,000 20.4 72.6 25,000 8,000 143,000 44,000 6.4 

Wood 11.2 0.22 8.2 386,000 85,000 24.7 72.5 69,000 15,000 317,000 70,000 10.2 

Paper/cardboard 13.0 0.13 5.7 436,000 59,000 32.6 68.4 97,000 13,000 339,000 46,000 6.7 

Composite material 10.2 0.30 5.8 200,000 60,000 54.6 78.7 86,000 26,000 114,000 34,000 5.0 

Metal 2.3 0.51 3.8 78,000 40,000 - - - - 78,000 40,000 5.8 

Plastic 15.7 0.17 8.9 547,000 92,000 24.4 72.9 97,000 16,000 450,000 76,000 11.1 

Textiles 2.0 0.15 1.0 67,000 10,000 55.9 82.3 31,000 5,000 36,000 5,000 0.7 

Minerals 9.8 1.00 32.6 338,000 338,000 73.1 84.2 208,000 208,000 130,000 130,000 19.0 

Glass 1.3 0.63 2.7 44,000 28,000 - - - - 44,000 28,000 4.1 

Sludges 1.9 1.05 6.8 68,000 71,000 94.1 92.2 59,000 62,000 9,000 9,000 1.3 

Other 27.8 0.37 19.5 941,000 202,000 - - - - 941,000 202,000 29.5 

Total 100 0.31 100 3.3 m. 1.04 m. 43  672,000 353,000 2.6 m. 684,000 94 
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The material group “organic” was then subdivided into 18 material groups. Only the material 
groups “biowaste”36 with a proportion of 24.8 % by volume and “food”37 with a proportion of 9.3 
% by volume were relevant for food waste (Table 20). When measured by mass, this 
corresponded to a proportion of food waste of 33.6 % of the organic fraction. Based on the 
adjusted total amount of commercial waste of around 684,000 t, this resulted in a proportion of 
food waste of 2.2 % by mass. 

The fact that this value was too low and did not sufficiently reflect reality was mainly due to two 
aspects: 

► During the sorting process, only those waste substances that accounted for at least 5 % by 
volume of the total volume of waste were recorded. However, a large amount of native 
organic waste exists as a suspension so the actual proportion would thus be higher.  

► The sharp reduction especially in waste streams that contained a large mass and also a 
presumed sharp reduction in recyclable dry wastes such as paper/cardboard, wood, textiles, 
etc. would lead to a relative increase in the percentage proportion in commercial waste 
today. 

Noting the unsatisfactory data, which could not be audited for plausibility, an approximated 
waste coefficient of 4 % by mass was applied for commercial waste similar to household waste 
as the most important subgroup of the total amount of commercial waste considered here.  

Table 20: Composition of the organic material group in commercial waste in the State of 
Rhineland Palatinate in 1992 

Composition of the organic fraction 

Amount less the 
mono-batches 

 Total1 Organic1 

t/a m³/a t/a Mass % 

684,000 143,000 44,000 6.4 

 Proportion of food waste in the 
organic fraction 

    

Volume %: t/m³ Mass % 

Biowaste2 24.8 0.318 25.2  35,000 11,100 1.6 

Food3 9.3 0.284 8.4  13,000 3,700 0.5 

Total food waste     48,000 14,800 2.2 
1 Values have been rounded. 
2 Biowaste in WI 1993 was the total amount of native organic waste (including garden waste). 
3 Food waste in WI 1993 referred to biowaste generated in the kitchen, primarily leftover food. 
Source: Own research, WI 1993 

This approach was supported by the study from Dehne et al. (2011), which gave an average 
figure for the proportion of overall organic waste in commercial waste similar to household 
waste of 10 % by mass. Based on the data from Dehne et al. (2011), the waste coefficient 
assumed here of 4 % by mass would correspond to 40 % by mass of the overall organic waste 

 

36 Biowaste in WI 1993 described the total amount of native organic waste (including garden waste). 
37 Food waste in WI 1993 referred to biowaste generated in the kitchen, primarily leftover food. 
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accounted for by food waste. When applied to the data source being evaluated here, the 
proportion of the overall organic waste accounted for by food waste was 33.6 % by mass. Based 
on evaluations of the waste balance from the StBA, around 3.271 million t of commercial waste 
similar to household waste were reported in the reporting year 2019 (StBA 2022).38 This 
corresponds to 39.3 kg/(i*a). Owning to a lack of data, it is not possible to differentiate the waste 
based on its source.  

Using the approximated waste coefficient mentioned above of 4 % food waste, the amount of 
food waste in commercial waste similar to household waste was approximately 131,000 t/a 
(Table 21). Based on the number of inhabitants, this corresponds to around 1.6 kg/(i*a). 

Table 21: Estimate of the composition of commercial waste similar to household waste and 
the food waste it contains in Germany in the reporting year 2019 based on expert 
opinion 

Material group Annual amount 
 
t/a 

Annual amount per 
inhabitant 
kg/(i*a) 

Composition 
 
mass % 

Residual material in commercial 
waste similar to household waste 

2,943,900 35.4 90 

Organic  327,100 3.9 10 

Food waste 130,840 1.6 4 

Other organic waste 196,260 2.4 6 

Total commercial waste similar 
to household waste 1 

3,271,000 39.3 100 

Food waste in commercial waste 
similar to household waste 

130,840 1.6 4 

1 Calculation of annual amounts based on the waste balance from the StBA 2019, values have been rounded. 
Sources: StBA 2022; own research, WI, ARGUS, INFA, USTUTT 

6.1.4 Results for the waste coefficients for mixed municipal waste 

Table 22 shows the determined amounts and compositions of the types of mixed municipal 
waste for the reporting year 2019 in condensed form. A total of 21,909,338 tonnes of waste 
were recorded for waste codes 20 03 01 01, 20 03 01 04 and 20 03 01 02 in the reporting year 
2019. This corresponds to 263 kg/(i*a) of waste per inhabitant for these waste codes. A total of 
6,323,691 tonnes of food waste was recorded in these waste codes in the reporting year 2019. 
This corresponds to 76 kg/(i*a) of waste per inhabitant for these waste codes in the reporting 
year 2019. 

The average weighted waste coefficient for mixed municipal waste is 29 %. The waste 
coefficients correspond to the values stated in Table 22 (composition in mass %) but have been 
rounded. The calculations resulted in a waste coefficient of 33 % for household waste, 36 % for 
biowaste and approximately 4 % for commercial waste similar to household waste. At the time 
of the evaluation, there was no information available on the composition of this waste stream for 

 

38 The amounts of waste for reporting year 2019 were used because the amounts of waste for reporting year 2020 were not yet 
available at the time the waste coefficients were calculated. 
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the waste code “20 03 01 00 – non-differentiable mixed municipal waste”. Therefore, the 
average weighted proportion of food waste of 29 % was adopted for this eight-digit code.  

Table 22: Waste coefficients for mixed municipal waste (waste code 20 03 01) in the 
reporting year 2019 

Waste streams Annual amount 
 
t/a 

Annual amount 
per inhabitant 
kg/(i*a) 

Composition 
(mean value) 
mass % 

Household waste (20 03 01 01)1 12,942,801 155.6 100.0 

Organic  4,886,675 58.8 37.8 

Food waste 4,290,937 51.6 33 

Kitchen waste 2,196,516 26.4 17.0 

Food scraps 1,309,520 15.7 10.1 

Packaged food (net) 784,901 9.4 6.1 

Biowaste (20 03 01 04)2 5,701,952 68.6 100.0 

Organic  4,566,878 54.9 80.1 

Food waste 2,035,579 24.5 36 

Kitchen waste 1,396,957 16.8 24.5 

Food scraps 607,679 7.3 10.7 

Packaged food (net) 30,943 0.4 0.5 

Commercial waste similar to household waste 
(20 03 01 02)3 

3,271,000 39.3 100.0 

Organic 327,100 3.9 10.0 

Food waste4 130,840 1.6 4 

Non-differentiable mixed municipal waste 
(20 03 01 00)5 

- - 29 

1 From the OERE statistics for the federal states in the reporting year 2019 (StBA 2021), rounded values. 
2 From the waste balances of the federal states for the reporting year 2019, rounded values. 
3 From the waste balance of the StBA for the reporting year 2019 (StBA 2022), rounded values. 
4 The waste coefficient is estimated based on expert opinion. 
5 At the time of the evaluation, there was no information available about the composition of this waste code. 
Sources: Waste balances of the federal states 2019; StBA 2021; StBA 2022; own research, WI, ARGUS, INFA, USTUTT  

The waste coefficients stated above were determined on the basis of, amongst other things, data 
from the reporting year 2019. For EU reporting for the reporting year 2020, these waste 
coefficients were applied to the data prepared for this report for 2020, which was calculated 
using the methodology described in Chapter 5, to determine the amount of food waste in the 
total amount of waste. 

6.2 Other waste codes 
This chapter describes the research carried out for determining the waste coefficients for the 
other waste codes stated in Annex II of Delegated Decision (EU) 2019/1597 (except for 20 03 01 
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– mixed municipal waste). The waste coefficients for these other waste codes were determined 
using a different methodology to that used for waste code 20 03 01. At the time of this 
evaluation, the consortium did not have access to any original waste sorting analyses for these 
waste codes. For this reason, a well-founded plan was developed for an evaluation and then an 
online survey was designed and implemented. The amounts of waste for reporting year 2019 
were used to determine the waste coefficients because the amounts of waste for reporting year 
2020 were not yet available at this time. Before application of the waste coefficients, the other 
waste codes accounted for 4,515,311 t of waste in reporting year 2020. This was approximately 
17 % of potential food waste before application of the waste coefficients (total amount 
26,944,977 t39). 

6.2.1 Objective and subject matter  

Waste coefficients for the proportion of food waste had to be determined for the 34 waste codes 
from Annex II to the Delegated Decision (EU) 2019/1597 (except20 03 01 “mixed municipal 
waste”) that are shown in Table 23. 

Table 23: Overview of other waste codes from Annex II of Delegated Decision (EU) 2019/1597 

Waste code  Description 

02 01 02 Wastes from agriculture, horticulture, aquaculture, forestry, hunting and fishing: 
Animal-tissue waste 

02 01 03 Wastes from agriculture, horticulture, aquaculture, forestry, hunting and fishing: Plant-
tissue waste 

02 02 01 Wastes from the preparation and processing of meat, fish and other foods of animal 
origin: Sludges from washing and cleaning 

02 02 02 Wastes from the preparation and processing of meat, fish and other foods of animal 
origin: Animal-tissue waste 

02 02 03  Wastes from the preparation and processing of meat, fish and other foods of animal 
origin: Materials unsuitable for consumption or processing 

02 02 04 Wastes from the preparation and processing of meat, fish and other foods of animal 
origin: Sludges from on-site effluent treatment 

02 02 99 Wastes from the preparation and processing of meat, fish and other foods of animal 
origin: Wastes not otherwise specified 

02 03 01  Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: Sludges from washing, cleaning, peeling, 
centrifuging and separation 

02 03 02 Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: Wastes from preserving agents 

02 03 03  Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: Wastes from solvent extraction 

 

39 Including home composting in stage 5 of the food supply chain and the modifications. 
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Waste code  Description 

02 03 04  Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: materials unsuitable for consumption or 
processing: Materials unsuitable for consumption or processing 

02 03 05  Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: Sludges from on-site effluent treatment 

02 03 99  Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: Wastes not otherwise specified 

02 04 01  Wastes from sugar processing: Soil from cleaning and washing beet 

02 04 02 Wastes from sugar processing: Off-specification calcium carbonate 

02 04 03  Wastes from sugar processing: Sludges from on-site effluent treatment 

02 04 99  Wastes from sugar processing: Wastes not otherwise specified 

02 05 01 Wastes from the dairy products industry: Materials unsuitable for consumption or 
processing 

02 05 02  Wastes from the dairy products industry: Sludges from on-site effluent treatment 

02 05 99  Wastes from the dairy products industry: Wastes not otherwise specified 

02 06 01  Wastes from the baking and confectionery industry: Materials unsuitable for 
consumption or processing 

02 06 02  Wastes from the baking and confectionery industry: Wastes from preserving agents 

02 06 03 Wastes from the baking and confectionery industry: Sludges from on-site effluent 
treatment 

02 06 99  Wastes from the baking and confectionery industry: Wastes not otherwise specified 

02 07 01 Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Wastes from washing, cleaning and mechanical reduction of raw 
materials 

02 07 02 Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Wastes from spirits distillation 

02 07 03 Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Wastes from chemical treatment 

02 07 04 Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Materials unsuitable for consumption or processing 

02 07 05 Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Sludges from on-site effluent treatment 

02 07 99 Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Wastes not otherwise specified 

16 03 06 Off-specification batches and unused products: Organic wastes other than those 
mentioned in 16 03 05 
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Waste code  Description 

20 01 08 Municipal wastes – separately collected fractions: Biodegradable kitchen and canteen 
waste 

20 01 25 Municipal wastes – separately collected fractions: Edible oil and fat 

20 03 02 Municipal wastes – other municipal wastes: Waste from markets 
Source: Own illustration, StBA 

6.2.2 Methodological approach 

The consortium did not have access to any original waste sorting analyses for the waste codes 
listed in Chapter 6.2.1 from Annex II of Delegated Decision (EU) 2019/1597. For this reason and 
to develop a well-founded plan for the evaluation process, the consortium initially researched 
and evaluated all available national and international literature and the latest studies on food 
waste. It was able to call on existing data, its own studies and a large body of literature on the 
subject. Against this background, the best available data for determining the waste coefficients 
according to the methodological requirements in Delegated Decision (EU) 2019/1597 from the 
EU Commission was used. Other articles and publications on the subject of “food waste and 
waste sorting analyses” in Germany that were relevant to this project were also examined. In the 
process, the consortium considered all sources and information in order to guarantee the 
generation of the most reliable baseline data for the fulfilment of the future reporting obligation. 
The following steps were examined to see if they were viable processes for determining the 
waste coefficients: 

1. Carrying out surveys of associations and companies in the waste disposal sector with the aid 
of an online questionnaire. 

2. Examining and preparing existing waste coefficients and data. 
3. Preparing and updating statistical reference values for 2019: The amounts of cultivated food 

from the statistical yearbook for agriculture, the amounts of produced food from production 
statistics for the food processing industry, the retail space taken up by German food 
retailers. 

4. Collecting waste coefficients from relevant literature (if available) for the other waste codes 
from Annex II of Delegated Decision (EU) 2019/1597. 

5. Querying the results available from the dialogue forums for the first stages 1 to 3 of the food 
supply chain (primary production, processing and manufacturing, retail and other 
distribution of food). 

It was determined during this planning stage that steps 2 to 5 could not be used for determining 
the waste coefficients. Overall, there is little information and only a few studies available for 
determining waste coefficients for the other waste codes (outside of mixed municipal waste). 
However, these studies did not relate to waste codes and could not be used. The consortium thus 
rated step 1 as the only feasible possibility for determining waste coefficients for the other 
waste codes. 
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6.2.3 Online survey: Preparation – checking the waste coefficients for quantitative 
relevance 

In preparation for the online survey, the first step was to check whether there were actually 
amounts of waste for these waste codes large enough to be relevant. The consortium based this 
decision on the total amounts of waste in the AE, BS, DepBau and GV statistics for the reporting 
year 2019 (see creation of the data set in Chapter 5.1.1), because the waste statistics for the 
reporting year 2020 were not available at this point in time. Those waste codes for which the 
amounts of waste were less than 1,000 t according to the national, official waste statistics for 
reporting year 2019 were omitted from the online survey because of the resources and time it 
would have taken to analyse them. Table 24 shows the eight waste codes with total generated 
waste of around 1,065 t in reporting year 2019.  

Table 24:  Other waste codes with amounts of waste less than 1,000 t in the reporting year 
2019 

Waste code  Description 

02 03 02 Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: Wastes from preserving agents 

02 03 03  Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: Wastes from solvent extraction 

02 04 01  Wastes from sugar processing: Soil from cleaning and washing beet 

02 04 02 Wastes from sugar processing: Off-specification calcium carbonate 

02 04 03  Wastes from sugar processing: Sludges from on-site effluent treatment 

02 06 02  Wastes from the baking and confectionery industry: Wastes from preserving agents 

02 06 99  Wastes from the baking and confectionery industry: Wastes not otherwise specified 

02 07 03 Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Wastes from chemical treatment 
 

Source: Own illustration, StBA 

Due to a lack of information on the composition of the waste in these eight waste codes, the 
consortium decided to take a conservative approach and thus selected a waste coefficient of 100 
% for each. Annex II of Delegated Decision (EU) 2019/1597 states which waste codes usually 
also contain food waste. To avoid underestimating amounts of food waste, these waste codes 
were not excluded from the reporting. Therefore, this resulted in a slight overestimation of the 
amounts of food waste in the waste codes in stages 1 to 4 of the food supply chain. 

For the remaining waste codes listed in Annex II of Delegated Decision (EU) 2019/1597 (with 
the exception of 20 03 01), the consortium carried out an online survey without any legal 
obligation for those surveyed to provide information. 
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6.2.4 Online survey: Procedure 

In order to derive the waste coefficients for the waste codes in Annex II of Delegated Decision 
(EU) 2019/1597, the consortium member USTUTT conducted the first nationwide voluntary 
survey of the waste disposal industry. An online questionnaire was developed for this survey 
and published on the website of the host “Unipark”. The online questionnaire was designed with 
the close cooperation of those responsible at the StBA, UBA, BMUV and USTUTT. In the 
questionnaire, the operators of waste disposal facilities were surveyed on the amounts of waste 
and the proportion of food waste in certain waste codes in the reporting year 2019. The 
published questionnaire is included with this report as Annex E. This voluntary online survey 
also covered reporting year 2019 so that it was consistent with the process used for determining 
the waste coefficients. 

USTUTT sent out the questionnaire via email to a total of 748 recipients on February 18, 2022. 
The deadline for responses was March 14, 2022. The respondents were companies in the 
German waste management sector or operators of waste disposal facilities in Germany – e.g. 
waste incineration plants, biowaste fermentation plants, composting plants and mechanical-
biological waste treatment plants. Figure 12 shows the number of respondents to the online 
survey. The questionnaire was opened 270 times in different web browsers. The questionnaire 
was fully completed a total of 86 times (see Table 25). 

Figure 12: Number of respondents to the online survey of the German waste disposal industry 
in the reporting year 2019 

 
Source: Kern et al. (2022) 

Table 25 shows the total number of participants in the survey, including the questionnaires 
returned via email. The overall response rate to the survey was around 13.5 % or 101 completed 
questionnaires, of which 49 (6.6 %) contained usable data40. Although it was an anonymous 
survey, 69 of the 101 responses contained voluntary contact details. In comparison to previous 
surveys of the food processing sector by Schmidt et al. (2019), the response rate for this survey 
was about four times higher. 

 

40 In the other 52 responses submitted by the operators of waste disposal facilities, the operators responded that they did not have 
any information available on the composition of the waste. 
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Table 25: Participation in the online survey on the other waste codes in the reporting year 
2019 

 Number Percent 

Recipient (email addresses of the operators of 
the waste disposal facilities) 748 100 

Participation in the online questionnaire 148 19.8 

Online questionnaire completed 86 11.5 

Online questionnaire interrupted 62 8.3 

Responses via email 15 2.0 

Net participation (online questionnaire 
completed + responses via email) 101 13.5 

Usable information on food waste (as of 
March 8, 2022) 49 6.6 

Source: Own research, WI, ARGUS, INFA, USTUTT  

6.2.5 Online survey: Feedback 

In view of the low amount of feedback providing information on each waste code, the existing 
gaps in the data and the sporadic data available to the respondents, the online survey carried out 
by USTUTT cannot meet the requirements of a representative sample. However, it is important 
to note that this study marked the first time that the German waste management sector had 
been surveyed about the amount of food waste. The collected information was the only available 
data set for determining waste coefficients for the waste codes named in Chapter 6.1 for the 
purpose of fulfilling the first food waste reporting obligation to the EU Commission for the 
reporting year 2020 by June 30, 2022. A repeat of this survey of the waste disposal industry 
could update, expand and possibly improve the quality of the existing data over the coming 
years. 

The online survey carried out by USTUTT produced a maximum of one response for a total of 13 
different waste codes. Therefore, it was not possible to use the results of the online 
questionnaire for these waste codes. Due to a lack of any further information, a conservative 
approach was also taken here in order to ensure that the amounts of food waste were not 
underestimated. Therefore, the waste coefficients for these waste codes were set at 100 %. This 
resulted in a slight overestimation of the amounts of food waste for these waste codes (total 
amount of waste before application of the waste coefficient for reporting year 2020: around 
373,411 t) in stages 1 to 4 of the food supply chain. Table 26 shows these 13 waste codes. 
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Table 26: Other waste codes with a maximum of one response in the online survey in the 
reporting year 2019 

Waste code  Description 

02 02 01 Wastes from the preparation and processing of meat, fish and other foods of animal 
origin: Sludges from washing and cleaning 

02 02 99 Wastes from the preparation and processing of meat, fish and other foods of animal 
origin: Wastes not otherwise specified 

02 03 01 Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: Sludges from washing, cleaning, peeling, 
centrifuging and separation 

02 03 05 Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: Sludges from on-site effluent treatment 

02 03 99 Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: Wastes not otherwise specified 

02 04 99 Wastes from sugar processing: Wastes not otherwise specified 

02 05 99  Wastes from the dairy products industry: Wastes not otherwise specified 

02 06 03 Wastes from the baking and confectionery industry: Sludges from on-site effluent 
treatment 
 

02 07 01 Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Wastes from washing, cleaning and mechanical reduction of raw 
materials 

02 07 02  Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Wastes from spirits distillation 

02 07 05 Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Sludges from on-site effluent treatment 

02 07 99 Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Wastes not otherwise specified 

16 03 06 Off-specification batches and unused products: Organic wastes other than those 
mentioned in 16 03 05 

Source: Own illustration, StBA 

The online survey by USTUTT produced at least two responses for 13 other waste codes that 
were used to derive the waste coefficients. Table 27 shows these waste codes (total amount of 
waste before application of the waste coefficients for reporting year 2020: around 2,970,313 t). 
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Table 27: Other waste codes with at least two responses in the online survey in the reporting 
year 2019 

Waste code  Description 

02 01 02 Wastes from agriculture, horticulture, aquaculture, forestry, hunting and fishing: 
Animal-tissue waste 

02 01 03 Wastes from agriculture, horticulture, aquaculture, forestry, hunting and fishing: Plant-
tissue waste 

02 02 02 Wastes from the preparation and processing of meat, fish and other foods of animal 
origin: Animal-tissue waste 

02 02 03  Wastes from the preparation and processing of meat, fish and other foods of animal 
origin: Materials unsuitable for consumption or processing 

02 02 04 Wastes from the preparation and processing of meat, fish and other foods of animal 
origin: Sludges from on-site effluent treatment 

02 03 04  Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: materials unsuitable for consumption or 
processing: Materials unsuitable for consumption or processing 

02 05 01 Wastes from the dairy products industry: Materials unsuitable for consumption or 
processing 

02 05 02  Wastes from the dairy products industry: Sludges from on-site effluent treatment 

02 06 01  Wastes from the baking and confectionery industry: Materials unsuitable for 
consumption or processing 

02 07 04 Wastes from the production of alcoholic and non-alcoholic beverages (except coffee, 
tea and cocoa): Materials unsuitable for consumption or processing 

20 01 08 Municipal wastes – separately collected fractions: Biodegradable kitchen and canteen 
waste 

20 01 25 Municipal wastes – separately collected fractions: Edible oil and fat 

20 03 02 Municipal wastes – other municipal wastes: Waste from markets 
Source: Own illustration, StBA 

6.2.6 Determination the waste coefficients: Methodology 

USTUTT evaluated the results of the online survey and first determined average waste 
coefficients for the relevant 13 waste codes (see 6.2.5). A plausibility check was then carried out 
to once again examine the stability and volatility of the waste coefficients determined from the 
online survey. It can be assumed that the information from the online survey is subject to 
significant variations due to the method used to collect the data. In order to take these 
uncertainties into account, USTUTT calculated confidence intervals for the estimated values 
taken from the online survey and used the upper limit as the estimate for the waste coefficient. 
Accordingly, the consortium assumed a binomial distribution and selected the upper limit (see 
Table 28) of the 95 % Clopper-Pearson confidence interval (CPCI) (α=5 %) as the waste 
coefficient for the reporting. Taking the upper confidence limit reduced – with a relatively high 
probability – any underestimation of food waste to a minimum. This calculation methodology 
was used as the basis for the reporting to the EU Commission on June 30, 2022. 
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The subsequent optimisation of the processes and the quality of the data after the reporting 
meant the CPCI could be used for estimating the proportions of waste at the level of the waste 
disposal facilities. It also showed, however, that the original CPCI used by the consortium was 
not methodologically suitable for aggregating the results from the waste disposal facilities. The 
assumption of a binomial distribution is not compatible with the previous calculation carried out 
for the waste coefficients. For this reason, the waste coefficients were recalculated and corrected 
during the course of the project.  

Assuming a normal distribution for a waste coefficient for different sizes of waste disposal 
facility, the interval limits for the student's t-distribution were calculated instead of the CPCI. To 
ensure that the proportions of food waste were not underestimated, the consortium also used 
the upper limit of the 95 % confidence interval of the t-distribution (α=5 %) for this method. It 
should be noted that it was not possible to subsequently verify or falsify the assumed 
distribution using the available data. 

Due to the low response rates, the consortium supplemented the waste coefficients determined 
via the upper limit of the confidence interval for the t-distribution with estimates based on 
expert opinion. Considering all of the information and data available from the online survey, the 
consortium believes that it has achieved the best possible approximation of the actual values.  

The following assumptions were made when calculating the upper limits of the confidence 
intervals of the t-distribution: 

► A normal distribution can be assumed for the calculation of the waste coefficients. 

► The calculation of the t-distribution confidence interval is also permissible for a low number 
of responses (n≥5). 

For waste codes with less than five responses in the online survey from USTUTT, the consortium 
critically examined the calculated upper limits for the t-distribution confidence intervals and 
used estimates based on expert opinion to verify or substitute them where necessary (if the 
variation in the amounts from the facilities was too large and could result in large distortions). A 
plausibility test was carried out on each of the waste codes being considered using all of the 
available information, i.e. data from the online survey, material properties of the waste, 
materials in the respective waste codes (if known). This ensured that the waste coefficients were 
determined using a uniformly consistent process comprising evaluations of the questionnaires 
and estimates based on expert opinion. 

The justification for the waste coefficients determined using this method is given for each of the 
13 relevant waste codes from Chapter 6.2.5 (see Table 27) below (total amount of waste before 
application of the waste coefficients for reporting year 2020: around 2,970,313 t).  

6.2.7 Determination the waste coefficients: Results 

The justifications for the waste coefficients determined for each of the 13 relevant waste codes 
are presented in the following chapter. 

Estimates based on expert opinion 

► “02 01 02 – Wastes from agriculture, horticulture, aquaculture, forestry, hunting and fishing: 
Animal-tissue waste” 

The two responses for waste code 02 01 02 (Agriculture: Animal-tissue waste) from the 
surveyed operators of the waste disposal facilities gave amounts close to zero. These two 
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responses are currently the best available dataset. Based on the estimates of the respondents, it 
can be assumed that the proportion of food waste in waste code 02 01 02 is virtually zero. 

After querying the two respondents, the consortium was informed that the waste in this waste 
code consisted of horse manure (contact person 1) and oak processionary moth (contact person 
2). This information confirmed the assessment that the waste in this waste code is largely not 
made up of food waste. In light of this information, the consortium believes that a waste 
coefficient of 0 % is plausible or represents the best possible approximation at this time. 

► “02 01 03 – Wastes from agriculture, horticulture, aquaculture, forestry, hunting and fishing: 
Plant-tissue waste” 

The upper limit of the 95 % confidence interval of the t-distribution for waste code 02 01 03 
(Agriculture: Plant-tissue waste) is 32.6 % (n=13). The consortium believes that the most 
conservative estimate for the waste coefficient of 33 % should be made for waste code 02 01 03, 
which corresponds to the upper limit of the 95 % confidence interval.  

The “List regarding the concretion of possible materials which can be credited as waste and 
residues for the GHG-quote pursuant to § 37 a para. 4 of the BImSchG” breaks down the different 
materials that can be found in this waste code (BLE 2015). This list was created on 02/01/2015 
by the Federal Office for Agriculture and Food (BLE) and is available online.  

According to this list, waste code 02 01 03 contains the following materials:  

 Flax shives and hemp shives 

 Coconut fibre 

 Vegetable waste from horticulture 

 Vegetable waste from water maintenance 

 Vegetable waste from agriculture 

 Vegetable waste from aquaculture and fisheries 

 Vegetable waste from biological waste air purification 

 Reed 

 Cereal dust and husks  

A large majority of the listed materials are not explicitly food waste, which is why the 
consortium considered that a waste coefficient of 33 % was a plausible approximation. 

► “02 02 02 – Wastes from the preparation and processing of meat, fish and other foods of 
animal origin: Animal-tissue waste” 

The two responses to the online survey from USTUTT for waste code 02 02 02 (Meat processing: 
Animal-tissue waste) from the surveyed operators of the waste disposal facilities gave amounts 
close to zero. These two responses are currently the only available data on the proportion of 
food waste in this waste code. Based on the estimates of the respondents, it can be assumed that 
the proportion of food wastes in waste code 02 02 02 is virtually zero.  

After querying the two operators of the waste disposal authorities, the consortium was informed 
that the waste in this waste code consisted of animal fur (contact person 1) and protein 
hydrolysates (contact person 2). This information confirmed the assessment that the waste in 
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this waste code is largely not made up of food waste. In light of this information, the consortium 
believes that a waste coefficient of 0 % is plausible or represents the best possible 
approximation at this time. 

► “02 02 03 – Wastes from the preparation and processing of meat, fish and other foods of 
animal origin: Materials unsuitable for consumption or processing” 

The upper limit of the 95 % confidence interval of the t-distribution for waste code 02 02 03 
(Meat processing: materials unsuitable for consumption or processing) is 43 % (n=6). The most 
conservative estimate for the waste coefficient of 43 % should therefore be made for waste code 
02 02 03, which corresponds to the upper limit of the 95 % confidence interval. 

Further information on the composition of the waste in this waste code and the materials it 
contains is not currently available. In light of this information, the consortium believes that a 
waste coefficient of 43 % is plausible or represents the best possible approximation at this time. 

► “02 02 04 – Wastes from the preparation and processing of meat, fish and other foods of 
animal origin: Sludges (on-site effluent treatment)”  

Six responses were received for waste code 02 02 04 (Meat processing: sludges from on-site 
effluent treatment) in the online survey from USTUTT. The upper limit of the 95 % confidence 
interval is 16 % (n=6). It is possible that the operators of waste disposal facilities who 
responded do not define this waste stream as food waste because the waste code has the word 
“sludges” in the description. Due to there being no legal definition for whether food waste is 
contained in sludges, there is some room for interpretation in this area. It is thus possible that 
the responses to the survey could give a highly distorted picture due to the lack of a uniform 
definition and the low number of responses. 

In view of the available information, the consortium recommends making the most conservative 
estimate for the waste coefficient. The online survey from USTUTT revealed that sludges can 
contain up to 54 % food waste. USTUTT contacted the operator of a waste disposal facility who 
provided this data by telephone on November 30, 2022 to query the reliability of this value and 
was able to confirm it. Due to the underlying uncertainty and the absence of any other 
information on this waste code, the consortium recommends the most conservative estimate for 
the waste coefficient of 54 %. 

► “02 03 04 – Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco 
preparation and processing; conserve production; yeast and yeast extract production, 
molasses preparation and fermentation: Materials unsuitable for consumption or 
processing” 

The upper limit of the 95 % confidence interval of the t-distribution for waste code 02 03 04 
(Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea and tobacco preparation and 
processing; conserve production; yeast and yeast extract production, molasses preparation and 
fermentation: Materials unsuitable for consumption or processing) is 71.3 % (n=15). The most 
conservative estimate for the waste coefficient of 71 % should be made for waste code 02 03 04, 
which corresponds to the upper limit of the 95 % confidence interval.  

Further information on the composition of the waste in this waste code and the materials it 
contains is not currently available. In light of this information, the consortium believes that a 
waste coefficient of 71 % is plausible or represents the best possible approximation at this time. 

► “02 05 01 – Wastes from the dairy products industry: Materials unsuitable for consumption 
or processing” 
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The two responses from the surveyed operators of the waste disposal facilities for waste code 
02 05 01 (Dairy processing: Materials unsuitable for consumption or processing) gave amounts 
of about 12 % and 3 %). It is possible that the respondents did not consider this waste stream to 
be food waste because the waste code is named “Materials unsuitable for consumption or 
processing”. It is possible here that the legal definition for food waste was not applied 
consistently by the respondents in the survey.  

The consortium believes that food waste can certainly be generated during the production of 
milk that is classified as materials unsuitable for consumption or processing. The most 
conservative estimate for the waste coefficient should thus be made for waste code 02 05 01. 
Taking into account the material property of this waste (milk) and its classification (“Materials 
unsuitable for consumption or processing”), a conservative estimate for the waste coefficient 
can be made as was the case with a comparably classified waste code, e.g. waste code 02 03 04 
(Fruit: Materials unsuitable for consumption or processing). The most conservative estimate 
would mean that the waste coefficient for waste code 02 05 01 was set at 71 %.  

The “List regarding the concretion of possible materials which can be credited as waste and 
residues for the GHG-quote pursuant to § 37 a para. 4 of the BImSchG” breaks down the different 
materials that can be found in this waste code (BLE 2015).  

According to this list, waste code 02 05 01 contains the following materials:  

 Whey. 

Information on other materials in this waste code is not available. Based on this data, it can be 
assumed that the waste in waste code 02 05 01 primarily consists of whey and is thus food 
waste. In light of this information, the consortium believes that a waste coefficient of 100 % is a 
plausible approximation. 

► “02 05 02 – Wastes from the dairy products industry: Sludges (on-site effluent treatment)” 

The two responses from the surveyed operators of the waste disposal facilities for waste code 
02 05 02 (Dairy processing: sludges from on-site effluent treatment) gave amounts of about 0 % 
and 0.7 %). However, it is possible that the respondents did not define this waste stream as food 
waste because the waste code is named “Sludges from on-site effluent treatment”. Due to there 
being no legal definition for whether food waste is contained in sludges, there is some room for 
interpretation in this area. It is thus possible that the responses to the survey could give a highly 
distorted picture due to the lack of a uniform definition and the low number of responses.  

In view of the available information, the consortium recommends making the most conservative 
estimate for the waste coefficient. The online survey from USTUTT revealed that sludges can 
contain up to 54 % food waste (see waste code 02 02 04). The respondents who provided this 
data were contacted by telephone on November 30, 2022 to query the reliability of this value 
and were able to confirm it. Taking into account the material property of this waste (milk) and 
its classification (“sludges”), a conservative estimate for the waste coefficient can be made as 
was the case with a comparably classified waste code, e.g. waste code 02 02 04 (Meat: Sludges). 
Due to the underlying uncertainty and the absence of any other information on this waste code, 
the consortium thus recommends the most conservative estimate for the waste coefficient of 54 
%. 

► “02 06 01 – Wastes from the baking and confectionery industry: Materials unsuitable for 
consumption or processing” 
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The upper limit of the confidence interval of the t-distribution for waste code 02 06 01 (Baking 
and confectionery processing: Materials unsuitable for consumption or processing) is 100 % 
(n=6). The most conservative estimate for the waste coefficient of 100 % should be made for 
waste code 02 06 01, which corresponds to the upper limit of the 95 % confidence interval.  

The “List regarding the concretion of possible materials which can be credited as waste and 
residues for the GHG-quote pursuant to § 37 a para. 4 of the BImSchG” breaks down the different 
materials that can be found in this waste code (BLE 2015). 

According to this list, waste code 02 06 01 contains the following materials:  

 Old flour 

 Fermentation residues from enzyme production 

 Yeast and yeast-like residues 

 Dough waste. 

A large majority of the listed materials are food waste, which is why the consortium considered 
that a conservative waste coefficient of 100 % was a plausible approximation. 

► “02 07 04 – Wastes from the production of alcoholic and non-alcoholic beverages (except 
coffee, tea and cocoa): Materials unsuitable for consumption or processing” 

The responses from the surveyed operators of the waste disposal facilities for the waste code 
02 07 04 (Beverage processing: Materials unsuitable for consumption or processing) gave 
amounts of almost zero (0 %, 0.62 % and 1 %). However, it is possible that the respondents did 
not consider liquid food waste (beverages) as food because the waste code is named “Materials 
unsuitable for consumption or processing”. It is possible here that the legal definition for food 
waste was not applied consistently by the respondents in the survey.  

The consortium believes that food waste can certainly be generated during the production of 
beverages that is classified as materials unsuitable for consumption or processing. The most 
conservative estimate for the waste coefficient should thus be made for waste code 02 07 04. 
Taking into account the material property of this waste (beverages) and its classification 
(“Materials unsuitable for consumption or processing”), a conservative estimate for the waste 
coefficient can be made as was the case with a comparably classified waste code, e.g. waste code 
02 03 04 (Fruit: Materials unsuitable for consumption or processing). The most conservative 
estimate would mean that the waste coefficient for waste code 02 07 04 was set at 71 %.  

Further information on the composition of the waste in this waste code and the materials it 
contains is not currently available. In light of this information, the consortium believes that a 
waste coefficient of 71 % is plausible or represents the best possible approximation at this time. 

► “20 01 08 – Municipal wastes – separately collected fractions: Biodegradable kitchen and 
canteen waste” 

The upper limit of the 95 % confidence interval of the t-distribution for waste code 20 01 08 
(Biodegradable kitchen and canteen waste) is 100 % (n=8). Due to the underlying uncertainty, 
the most conservative estimate for the waste coefficient of 100 % should be made for waste code 
20 01 08, which corresponds to the upper limit of the 95 % confidence interval. In Germany, 
there is a legal obligation to separately collect kitchen and canteen waste. Against this 
background, it can be assumed that kitchen and canteen waste largely comprises food waste. In 
addition, there is also the possibility of incorrectly sorted waste. However, it can be assumed 
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that this would only be in the small single-digit percentage range. In light of this information, the 
consortium believes that a waste coefficient of 100 % is the most conservative estimate that can 
be made.  

► “20 01 25 – Municipal wastes – separately collected fractions: Edible oil and fat” 

The amounts given in the two responses for waste code 20 01 25 (Edible oil and fat) from the 
surveyed operators of the waste disposal facilities of 0.1 % and 100 % were very far apart. It is 
very probable that the two respondents in this case based their responses on a different 
classification or definition of food waste. It is possible here that the legal definition for food 
waste was not applied consistently by the respondents in the survey.  

Moreover, it is possible that the operator defined edible oil (frying fat) as an operating material 
and not as food. Assuming that edible oil and fat is defined as food and not as an operating 
material, it can also be expected that separately collected edible food and fat for recycling 
consists almost 100 % of food waste. A waste coefficient of 100 % can be assumed for the waste 
code 20 01 25.  

Further information on the composition of the waste in this waste code and the materials it 
contains is not currently available. In light of this information, the consortium believes that a 
waste coefficient of 100 % is plausible or represents the best possible approximation at this 
time.  

► “20 03 02 – Municipal wastes – other municipal wastes: Waste from markets” 

The upper limit of the 95 % confidence interval of the t-distribution for waste code 20 03 02 
(Waste from markets) is 100 % (n=5). Therefore, a conservative estimate of a maximum of 100 
% can thus be made for the waste coefficient for waste code 20 03 02.  

Further information on the composition of the waste in this waste code and the materials it 
contains is not currently available. In light of this information, the consortium believes that a 
waste coefficient of 100 % is plausible or represents the best possible approximation at this 
time. 

6.2.8 Rating the quality of the available data and recommendations for closing gaps in 
the data  

It is important to note that the voluntary online survey from USTUTT and the consortium 
delivers an indicative estimation that can contain distortions due to the chosen methodology 
and is not reliable from a statistical perspective due to the low number of responses. It is thus 
not possible to recognise it as a representative study. Furthermore, the information given by the 
respondents is mostly based on estimates and not on physical measurements. The impact of 
those who did not respond to the survey is also not known, while the size of the sample is not 
sufficient for deriving high quality estimates of the proportions of waste (waste coefficients). 
Nevertheless, the information gathered by the consortium is the only available data set for 
determining waste coefficients for the waste codes stated in Chapter 6.1 – and thus for the 
timely fulfilment of the first reporting obligation to the EU Commission for food waste for the 
reporting year 2020 by June 30, 2022 at the latest. 

Estimates made based on expert opinion are made on the basis of specialist expertise within the 
consortium taking into consideration the responses to the voluntary online survey from 
USTUTT, the material properties of the waste and the materials contained in the waste codes. 
Furthermore, the responses to the online survey were also queried with the respondents where 
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possible. The waste coefficients should be understood as a plausible approximation of the actual 
values, whereby it is not ultimately possible to state how reliable the data is in each case. 

The consortium has examined all of the data and evaluated all of the information available at the 
current time. In view of the available time frame and budget for this current study, the 
consortium believes that more thorough analyses were not possible. 

6.2.9 Results of the waste coefficients for the other waste codes 

Table 28 provides a summary of the results from this chapter. In addition, Table 28 gives a 
comparison between the originally calculated waste coefficients based on the CPCI and the 
modified waste coefficients optimised for methodological reasons on the basis of expert opinion 
(supplementing the t-distribution). As described in Chapter 6.2.6, the waste coefficients listed in 
Table 28 were determined using the upper limit of the 95 % confidence interval. 
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Table 28: Comparison of the waste coefficients based on the Clopper-Pearson confidence 
interval (α=5 %) and estimates based on expert opinion 

Waste code Number of 
responses 
(n) from the online 
survey from USTUTT 

Original waste 
coefficient based on the 
Clopper-Pearson 
confidence interval in % 

Modified waste 
coefficient based on 
expert opinion 
(supplementing the t-
distribution) in % 

02 01 02 2 0 0 

02 01 03 13 42 33 

02 02 02 2 0 0 

02 02 03 6 64 43 

02 02 04 6 52 54 

02 03 04 15 65 71 

02 05 01 2 89 100 

02 05 02 2 84 54 

02 06 01 6 94 100 

02 07 04 3 71 71 

20 01 08 8 97 100 

20 01 25 2 97 100 

20 03 02 5 87 100 

Source: Own research, WI, ARGUS, INFA, USTUTT 

The recalculated amounts of food waste (based on expert opinion supplementing the t-
distribution) using the modified waste coefficients (see the right-hand column in Table 28) 
decreased in comparison to the originally calculated amount of food waste (based on the CPCI) 
by around 3,435 t. This means that the total amount of food waste in Germany (approximately 
10.9 million t) decreased by around 0.03 % due to this modification – compared to the data 
reported to Eurostat on June 30, 2022.  
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7 Home composting in stage 5 of the food supply chain 

7.1 Collection of data and the data set 
In this chapter, the consortium gives an estimate of the amount of food waste recycled by 
households through home composting (stage 5 of the food supply chain). Due to the fact that the 
available data was only reliable to a limited extent, it was only possible to make a rough 
estimate. 

There was no data on the impact of home composting available in the official statistics at the 
time of the reporting. A research project is currently being carried out for the UBA41 to 
determine the amount of waste recycled in home composting as part of a representative survey. 
Due to the tight timescale for reporting the amount of food waste for the reporting year 2020 by 
June 30, 2022 and the fact that the UBA research project was not yet completed at the time of the 
reporting for the reporting year 2020, it was not possible to take the findings from the UBA 
research project into account.  

The methodology used by the consortium to estimate the amount of food waste recycled 
through home composting was based on two existing external studies that contained 
information on home composting.  

On the one hand, the consortium examined a study by the “Gesellschaft für Konsumforschung” 
(GfK SE – Society for Consumer Research) on the amount of food waste from households. This 
first study was carried out on data collected in the period from July 2016 to June 2017 (Hübsch 
2021). It was then updated for the reference period 2020. This updated study was subsequently 
taken into account. 

The GfK SE study was designed as a study in which private households kept diaries. The 
households were selected so as to ensure a representative random sample. The total length of 
the study was twelve months. The test subjects participating in the study were each asked to 
record the amount of food waste generated in their household for 14 days.  

Shopping statistics from the GfK SE household panel were used to validate the amounts of food 
waste derived from the evaluation of the dairies.  

Alongside the GfK SE study, the consortium also examined a study published by the TI with the 
short name “Baseline 2015” for estimating the amount of food waste recycled through home 
composting (Schmidt et al. 2019).  

7.2 Methodological approach 
The results of the two studies were evaluated in combination with respect to the amounts of 
food waste from private households. The consortium did not carry out its own surveys or 
calculations. 

7.3 Presentation and evaluation of the results 
Based on the results from the diaries and a subsequent extrapolation to 40.8 million private 
households, the GfK SE calculated an annual amount of food waste of 3.9 million t. After taking 
into account the coverage factor42 from the comparison with the data from the GfK SE shopping 
 

41 ARGUS GmbH, WI GmbH, INFA GmbH: ReFoPlan 2021 “Determining a data set for calculating the influence of home composting on 
biowaste recycling”. FKZ 3721 33 302 0. Currently in progress. 
42 See Hübsch (2021) for more detailed explanation and a list of the coverage factors. 
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panel, the amount of food waste from private households was 4.6 million t, which corresponds 
to an average amount of food waste in private households in Germany of 56 kg/(i*a). 

The diary study from GfK SE has the methodological advantage that it not only analyses the 
amount of waste but also the ways in which the food waste is disposed of in private households. 
The study recorded the food that was disposed of via the drains or reused as animal feed and 
also food that was recycled by the household itself. The results of the diary study are presented 
in Figure 13, which was directly taken from the GfK SE study. The distribution with respect to 
the total amount of waste is relevant for this study. 

However, the fact that the GfK SE study was carried out in the form of a diary study also has a 
disadvantage. It can be assumed that the actual figures were underestimated because as a rule 
test subjects will tend to behave in a more socially desirable manner (in this case: generate less 
waste) simply because they are participating in a study (Schmidt et al. 2017). 

Figure 13: Disposal channels for food waste in private households  

 
Source: Hübsch (2021) 

The study found that 18.2 % of food waste was recycled through home composting 
(classification: “composting”). This value was used for the subsequent calculations. 

According to the GfK SE study for the reporting period 2020 (Hübsch 2021), the amount of food 
waste recycled though home composting can be estimated as approximately 0.837 million t/a 
(corresponds to 10.1 kg/(i*a)). The “Baseline 2015” study found approximately 1.117 million 
t/a of recycled food waste (which corresponds to 13.6 kg/(i*a)). 

Another study published by the UBA in 2015 called “Compulsory implementation of separate 
collection of biowaste” (Krause et al. 2015) provided additional information that could be used 
to check the plausibility of the results. This reported that 13.6 kg/(i*a) of kitchen waste was 
recycled through home composting. The fraction of kitchen waste was differentiated from 
garden waste and can largely be classified as food waste. Against this background, the result 
(13.6 kg/(i*a)) from the “Baseline 2015” study seemed plausible because it was similar to the 
value calculated in the study “Compulsory implementation of separate collection of biowaste” 
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(13.6 kg/(i*a)) (Krause et al. 2015). Another argument in favour of this result is the fact that it 
can be assumed in diary studies (such as the GfK SE study) that test subjects will tend to 
underestimate the amount of generated and disposed of waste. 

According to the Baseline study (Schmidt et al. 2019), private households generated 
approximately 6.14 million t of food waste (reference year 2015), of which about 5.05 million t 
was recorded by the municipal waste collection systems. Food waste disposed of via drains was 
not included in this amount. 

Based on the German population as of December 31, 2015 of approximately 82.2 million 
inhabitants, this corresponded to a total amount of waste generated in private households of 
approximately 74.7 kg/(i*a). Using the percentage distribution by disposal channel in the GfK SE 
study, around 18.2 % of this total would be accounted for by home composting, which 
corresponds to approximately 13.6 kg/(i*a).  

Following an evaluation of both studies, the food waste recycled through home composting was 
thus estimated at between 0.837 million t/a and 1.117 million t/a (Table 29).  

The consortium decided not to derive a waste coefficient for home composting at this point 
because it would have required specific data on the total amount of organic waste recycled by 
private households themselves and also the amount of food waste within it. Please refer to the 
results of the ongoing research project on home composting referenced above in which reliable 
data is currently being collected. 

Table 29: Comparison of the amounts of food waste generated in households and the 
proportions recycled through home composting in the two studies 

 Society for Consumer Research 
2020 

Baseline 2015 

Total amount of household food 
waste 

4,600,000 t/a1 6,140,000 t/a1 

Proportion recycled through home 
composting 

18.2 % 18.2 % (assumption) 

Food waste home composting 837,000 t/a1 1,117,000 t/a1 

Population of Germany 
 

83.16 million 
(as of 31/12/2020) 

82.18 million 
(as of 31/12/2015) 

Total amount of household food 
waste  

55.3 kg/i*a 74.7 kg/i*a 

Food waste home composting 10.1 kg/i*a 13.6 kg/i*a 
1 Values have been rounded. 
Sources: Hübsch (2021); Schmidt et. al (2019)  
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8 Results 

8.1 Food waste in Germany 
Figure 14 and Table 30 show the food waste in Germany in the reporting year 2020 at each stage 
of the food supply chain. On the one hand, these include the figures reported to Eurostat on June 
30, 2022 and, on the other hand, the table contains the corrected values that were calculated on 
the basis of expert opinion (supplementing the t-distribution). Furthermore, the StBA corrected 
a programming error as part of the optimisation process that meant that individual data in stage 
1 of the food supply chain were not updated. This resulted in slight deviations to the results 
reported to Eurostat on June 30, 2022. The StBA and the consortium presented the project 
results in a final specialist meeting in March 2023 and confirmed the results with the UBA, 
BMUV, BMEL, the research advisory group and other stakeholders.  

The total amount of food waste in Germany in the reporting year 2020 was around 10.9 million t 
(fresh mass). Primary production accounts for 2 % of the total amount of waste (0.2 million t), 
while processing and manufacturing accounts for 15 % (1.6 million t). 7 % of the food waste was 
generated in retail and in other forms of food distribution (0.8 million t). 17 % (1.9 million t) of 
the waste was generated in restaurants and food services. The largest proportion of food waste 
was generated in private households (59 % or 6.5 million t). This means that around 78 kg of 
food is thrown away per capita in households each year (including home composting of food 
waste). 

Figure 14: Food waste in Germany in the reporting year 2020 

 
1 According to Delegated Decision (EU) 2019/1597. Rounding deviations are possible. 

Source: StBA (2023c) 
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Table 30: Food waste in Germany in the reporting year 2020 

Stage of the food supply 
chain 

Food waste in 
1000 t (as 
reported to 
Eurostat on 
30/06/2022) 

Food waste in % 
(as reported to 
Eurostat on 
30/06/2022) 

Food waste in 
1000 t2 (quality 
assured) 

Food waste in %3 

(quality assured) 

Primary production 1901 2 178 2 

Processing and 
manufacturing 

1,613 15 1,594 15 

Retail and other food 
distribution 

762 7 774 7 

Restaurants and food 
services 

1,861 17 1,877 17 

Households 6,496 59 6,496 59 

Total 10,922 100 10,919 100 
1 As part of the optimisation process, the StBA checked the quality of the food waste calculation, especially with a view to 
future reporting years. During this process, the StBA resolved a programming error that meant that individual data in stage 
1 of the food supply chain (primary production) were not updated. The correction in the programme led to an increase in 
the amount of food waste in primary production from 190,203 t to 199,953 t after application of the unrevised waste 
coefficient. 
2 These are corrected values that were calculated on the basis of expert opinion (supplementing the t-distribution). These 
deviate from the results reported to Eurostat on June 30, 2022. 
3 The corrections have no impact on the proportions of food waste in the stages of the food supply chain. Therefore, the 
percentage distribution remains unchanged in comparison to column two. 

Source: StBA 2023a 

8.2 European comparison 
The average amount of food waste generated in Germany of 131 kg per inhabitant in the 
reporting year 2020 was at around the average level for the whole of the EU43. A little more than 
half (53 %) of the food waste in the EU (Germany: 59 %) was from households according to 
Eurostat. The highest average amounts of food waste per inhabitant were in Cyprus (397 kg) 
and Denmark (221 kg). The measured amounts of food waste were significantly lower in some 
countries, especially in the eastern EU states. The lowest recorded amounts of waste per head 
were in Croatia (71 kg) and Slovenia (68 kg). France (133 kg) and Austria (136 kg) reported 
similar values to Germany (Eurostat 2023, as of March 2023). 

 

43 Link to the EU overview tables for the food waste results for the reporting year 2020: 
https://ec.europa.eu/eurostat/databrowser/view/env_wasfw/default/table 
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9 Optimising the reporting 

9.1 Potential for optimising the data set 

9.1.1 Waste outside of the waste management system 

Food waste monitoring for the EU reporting focusses exclusively on the waste measured in the 
waste management system. Therefore, the gaps identified so far in the data for the monitoring of 
food waste for EU reporting with respect to those waste streams outside of the waste 
management system will be explained below. 

According to Delegated Decision (EU) 2019/1597, the European List of Waste can provide 
guidance for the measurement of food waste.  

Agricultural material referred to in Article 2(1)(f) of Directive 2008/98/EC and animal by-
products referred to in Article 2(2)(b) of Directive 2008/98/EC are excluded from the scope of 
that Directive and should therefore not be measured as food waste. While materials that are 
destined for use as feed materials referred to in Article 2(2)(e) of Directive 2008/98/EC are 
excluded from the scope of that Directive and should therefore not be measured as food waste, 
information on food originally intended for human consumption and then directed to animal 
feed (including former foodstuffs as defined in point 3 of Part A of the Annex to Commission 
Regulation (EU) No 68/2013 (6) is important for understanding material flows related to food 
and may be useful in planning a targeted food waste prevention policy. For this reason, member 
states should have the possibility to report this information uniformly on a voluntary basis. 

9.1.1.1 Food waste disposed of via a drain or toilet 

According to Implementing Decision (EU) 2019/2000, food waste that is disposed of as or in 
wastewater can be reported voluntarily. The StBA decided not to report voluntarily on this type 
of waste. 

According to Delegated Decision (EU) 2019/1597, there is currently no method for measuring 
this type of waste that will guarantee a sufficient level of confidence and comparability of the 
collected data. If reports on the methodology used by the other EU member states are published, 
it would be advisable to check whether and how this food waste is determined. These reports 
are not yet available.  

It would be possible to estimate the amounts of food waste that are disposed of via drains or 
toilets in private households based on the kind of data in the GfK SE study (Hübsch 2021). 
However, the GfK SE study would have to be carried out regularly. The GfK SE study reported an 
amount of food waste in Germany of 4.6 million t for the reporting year 2020, while the EU 
reporting for Germany estimated a total amount of food waste of 6.5 t from private households 
for the same year. If the GfK SE study were to be used for determining amounts of food waste, it 
could thus be assumed that the results would underestimate the actual amounts.  

It should be noted that kitchen waste grinders are permitted in some European countries (e.g. 
Great Britain, Denmark, Ireland, Italy, Sweden, Norway, Spain) but prohibited in others (e.g. 
Austria). Many municipalities in Germany explicitly prohibit the disposal of kitchen waste, even 
in ground or shredded form, via drains or toilets in their drainage and wastewater regulations. 
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9.1.1.2 Amounts of waste that are no longer intended for human consumption but are converted 
by animal feed companies for sale as animal feed, and food waste used to feed privately 
owned pets 

Food from the retail trade, unless it can be otherwise recycled, is sometimes processed into 
animal feed (Heinrich et al. 2022). Further information on this food was not available to the StBA 
and thus it did not choose to report on it voluntarily. 

In order to determine the amounts of food that are no longer intended for human consumption 
and which are converted by animal feed companies for sale as animal feed, an additional survey 
of primary production (stage 1 of the food supply chain), industry (stage 2) and the retail trade 
(stage 3) would be necessary. It is possible that future publications of the TI report will report 
amounts of waste in stages 1 and 2 of the food supply chain. The current publication covers 
stage 3 of the food supply chain (Heinrich et al. 2022) and does not contain any data on these 
stages.  

There is also no information available to the StBA in the official statistics on the amounts of food 
waste that were originally intended for human consumption but were fed by people to their own 
pets or animals. The StBA decided not to report voluntarily on this type of waste.  

The amounts of food waste that are fed to pets or animals in private households could be 
estimated based on the data in the GfK SE study because this study also collects data on disposal 
channels. However, the GfK SE study would have to be carried out regularly. As already 
explained, if the GfK SE study were to be used for determining the amounts of food waste, it 
could thus be assumed that the results would underestimate the actual amounts. 

9.1.1.3 Home composting  

At the time the results for the reporting year 2020 were determined, amounts of waste used for 
home composting were not included in the waste management system. The EU Commission 
intends to introduce a reporting obligation for this type of waste for some EU countries such as 
Germany. 

In the reporting for the reporting year 2020, it was possible to close this gap in the data for stage 
5 of the food supply chain (private households) with respect to the waste used for home 
composting (see Chapter 7). The required data was calculated using the information on the 
average amount of food waste recycled through home composting of 13.6 kg per inhabitant from 
the “Baseline 2015” study (Schmidt et al. 2019). The methodology used in the “Baseline 2015” 
study is based on the extrapolation of voluntary household surveys carried out by a private 
market research institute and is thus not based on official statistics. It is currently unclear 
whether the data in the “Baseline 2015” study can still be used for the next reporting year. This 
depends on the legal guidelines issued by the EU Commission for future reporting years. 

If it is not possible to continue using data from the “Baseline 2015” study, it would be possible to 
determine the amount of food waste recycled through home composting using one of the 
following options. 

The first option would be to use data collected by the UBA. A ReFoPlan project commissioned by 
the UBA called “Determining a data set for calculating the influence of home composting on 
biowaste recycling” is currently being completed (FKZ 3721 33 302 0). It is possible that this 
project will also determine the proportions of food waste used for home composting (waste 
coefficient). This would mean that a waste coefficient for home composting could be determined 
and applied to the amounts of waste determined in the UBA project. This research project is, 



TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

108 

  

however, a one-off study and it would be necessary to update the measured figures in 
subsequent years. Furthermore, it is unclear when the study will be concluded and published. 

The second option would be to apply the waste coefficient potentially determined in the UBA 
project to the amount of biowaste separated and recycled at source (home composting) that 
must be reported to the EU in accordance with Implementing Decision (EU) 2019/1004.  

The third option would be to reuse the data from the GfK SE study. This assumes that it is carried 
out regularly. As already explained, if the GfK SE study were to be used for determining the 
amounts of food waste, it could thus be assumed that the results would underestimate the actual 
amounts. 

9.1.1.4 Other waste outside of the waste management system 

The EU food waste reporting for Germany in the reporting year 2020 only considered waste 
recorded as part of the waste management system. Therefore, the data may not be complete in 
this regard. There are full surveys of the officially approved waste disposal facilities that can be 
used to determine the total amount of waste that could contain food waste. As almost all waste 
disposal facilities require approval, it is possible to assume that these surveys are 
comprehensive. There are some deficits in determining data in relation to the direct recycling of 
“waste”, i.e. if waste goes directly from the producers to the recycler and does not pass through a 
disposal system in the waste industry but exists somewhere in the grey zone between waste and 
product. 

There is also other waste outside of the waste management system. For example, there was no 
information on the amounts of waste due to post-harvest losses and transport losses in Germany 
for stage 1 of the food supply chain. If this waste is disposed of within the waste management 
system, it will also appear in the official waste statistics. Furthermore, pre-harvest losses also 
occur in stage 1 of the food supply chain. However, this waste is not defined as food waste 
according to the EU and should not be reported as food waste in the EU reporting. It is possible 
that data on food waste that does not flow into the waste management system will be collected 
by the dialogue forums. However, the dialogue forums are designed as temporary projects and 
they would probably not be able to provide this data for every reporting year. 

Athai et al. (2023) studied food waste and food losses via the data collected in a voluntary 
company survey as part of the dialogue forums “primary production” and “processing”.44 They 
identified the material flows “marketed flows”, “alternative use within the food supply chain” 
and “alternative use outside of the food supply chain (food losses)” that occur alongside the 
commercial waste disposal system at the beginning of the food supply chain (stages 1 and 2) 
(Athai et al. 2023).  

It is important to note that the measurements carried out in the dialogue forums on food waste, 
unlike those for the EU reporting, were exclusively based on data from individual participating 
companies. This data was not extrapolated for the entire sector. It is thus not possible to make 
representative statements on the corresponding sector for the EU reporting.  

  

 

44 The complete Thünen Working Paper can be found via the following link: 
https://www.thuenen.de/media/publikationen/thuenen-workingpaper/Thuenen_Working_Paper_209.pdf 
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9.1.2 Potential loss of moisture before measuring the waste 

Another gap in the data is the amount of moisture that is potentially lost before the waste is 
measured. The data set for the food waste calculations is mainly based on the AE statistics. In 
Germany, the amounts recorded in these statistics are measured by weighing the waste 
immediately when it arrives at the waste treatment plants. Therefore, the measurements are 
carried out directly after the waste is collected, i.e. before any treatment such as drying. In 
particular, biowaste such as fruit and vegetables has a higher water content when it is fresh. The 
water in this waste is lost to evaporation as a result of sunlight or heat. This evaporation process 
can also occur before the waste is collected depending on how long the waste is stored in the 
household or bin and depending on the weather conditions. 

The StBA believes that loss of moisture is theoretically possible before the waste is measured. 
However, the StBA and the consortium concluded that any specific estimate of the level of any 
moisture loss before measurement of the waste could not be reliably quantified. The StBA is not 
aware of any research or studies into this subject and it would be an extensive and time 
consuming process. In view of the limited time frame, the lack of reliable data and the difficulty 
in determining moisture loss, this issue was not taken into account when collecting the data. 
Further studies will be necessary to quantify any potential loss of moisture. 

As it is probable that a quantified measurement of moisture loss will also not be possible in all 
subsequent reporting years, the data for all years will suffer from the same systematic 
measurement error, although the actual size of the error will deviate depending on the weather 
conditions. Ultimately, the most important aspect of this reporting is to measure how the 
amount of food waste changes over time.  

9.1.3 Possibility that the same waste is measured multiple times 

Discussions with the operators of waste disposal facilities has revealed that some waste that 
passes through several different waste treatment and disposal facilities could possibly be 
recorded as an input several times. Therefore, the amounts of waste recorded for each waste 
code could be higher than they actually are in reality. The amounts of waste per waste code for 
European reporting purposes is almost exclusively based on the AE statistics. 

In theory, waste should be assigned to a new waste code (waste codes beginning with 19)45 after 
its treatment in the waste disposal facility and thus it should not be possible for waste to be 
measured multiple times in certain waste codes. However, the StBA is aware that waste is not in 
practice always assigned a new waste code after it has been processed in the waste disposal 
facility. 

The StBA believes that it is probable that some waste is recorded as an input multiple times. 
However, it is not possible to quantify the extent of this problem. In the reporting year 2020, 
around 28 million t of waste was recorded as an input in food waste codes and about 1.2 million 
t was recorded as an output. In theory, the output of 1.2 million t could subsequently appear in 
another facility. The StBA is not able to follow a waste stream across several processing stages. It 
thus remains unclear which waste code is used by the subsequent facility to report the waste. If 
the subsequent facility does not use a new waste code, the waste will be reported under the 
same waste code. As a result, the same waste can be recorded as an input multiple times. 
Furthermore, the delivering and receiving facility could correctly use one of the waste codes 
beginning with 19, which would avoid the waste being measured multiple times.  

 

45 Waste in the waste codes beginning with 19 was not included in the food waste monitoring for the EU reporting. 



TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

110 

  

It is also possible that waste could be measured multiple times if the first disposal facility 
classifies it with a waste code beginning with 19 as an output and the subsequent facility 
classifies it using a different waste code (e.g. beginning with 02 or 20). However, the StBA 
believes that this is rather unlikely because the subsequent facility must register the source of 
the waste (e.g. meat processing).  

It is thus not possible to quantify the extent to which waste is measured multiple times. In the 
most extreme case, it is possible that the entire 1.2 million t of output waste is also classified 
under food waste codes as input in the subsequent facility.  

Further questions asked of the waste disposal facilities by the StBA have not yet produced any 
answers to explain why they would not properly reclassify their waste after it had been 
processed. According to the StBA, one possible cause could be that facilities sometimes only have 
approval for certain types of waste. Although the statistics do not contain any data to confirm 
this is the case, the waste disposal facility operators mostly only use the waste codes for which 
they have the necessary approval. The StBA believes that possible reasons for not acquiring the 
correct approval are the costs and effort involved in the approval process. Another possible 
cause of the faulty classifications could be the ignorance of the waste disposal facility with 
respect to the correct classification of the waste. In addition, the eight-digit waste codes are not 
used in all waste disposal facilities, whereby the corresponding waste is not always correctly 
classified. In the view of the StBA, waste that is temporarily stored (transitory items) can be 
excluded from the possibility of being measured multiple times. 

In order to find a solution to this problem, it is first necessary to identify the actual cause. 
Further discussions with operators of waste disposal facilities will be necessary in this regard. 
As it is probable that the multiple measurement of waste will also not be quantified in all 
subsequent reporting years, the data for all years will suffer from the same systematic 
measurement error, although the size of the error could deviate depending on the reporting 
year. It is possible that this error will cancel out if the most important aspect of reporting is not 
the absolute amount of food waste but the change in the amount of food waste over time. 

9.1.4 Reliability of the allocations to economic sectors 

Amongst other things, the StBA uses the AEU statistics for allocating the amounts of waste per 
waste code to economic sectors (and thus to stages 1 to 4 of the food supply chain). The AEU 
statistics are exclusively collected from large companies every four years. The cut-off thresholds 
for the number of employees vary according to economic sector (e.g. at least 50 employees 
subject to social security contributions in agriculture and at least 500 employees subject to 
social security contributions in service companies) (StBA 2020). The reason for this is that the 
law states that the survey may only be sent to a maximum of 20,000 companies. Therefore, there 
is no survey of smaller companies (with less than 50 employees subject to social security 
contributions). This is a methodological compromise in order to, on the one hand, collect data on 
the origins of the waste and, on the other hand, keep the burden on those obligated to report to a 
minimum. 

The latest AEU statistics (reporting year 2018) at the time of the reporting covered around 0.8 
% of the companies and 31 % of the employees in Germany. The percentage of employees 
covered by the survey in manufacturing industries (more than 71 % on average) is considerably 
higher than in the services sector (18 % on average) (StBA 2020). 

According to the AEU quality report, this survey was not representative for every economic 
sector and is thus not suitable for a reliable extrapolation process. At the same time, the AEU 
statistics fulfil the purpose of classifying waste at an aggregated level (the stages of the food 
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supply chain stipulated by the EU). The AEU statistics are thus suitable for fulfilling the 
requirements for EU reporting. 

The amounts of food waste were published exclusively in aggregated form (stage of the food 
supply chain) for this reason. 

To collect representative data for each economic sector, the AEU survey would have to cover 
considerably more companies in the future. This would require a legal amendment in the form of 
an increase in the permitted number of recipients of the survey. This is counterbalanced by 
increasing annual costs for the survey and, to an equal extent, the permanent additional burden 
on surveyed companies. Appropriate, comprehensive compensatory measures would therefore 
have to be put into place, e.g. relieving companies of the burden of other reporting obligations. 

9.2 Potential for optimising the waste coefficients 

9.2.1 Potential for optimising the waste coefficients for household waste and biowaste 

The six-digit waste code “mixed municipal waste” (20 03 01) contains the following four eight-
digit waste codes: “household waste” (20 03 01 01), “commercial waste similar to household 
waste” (20 03 01 02), “non-differentiable mixed municipal waste” (20 03 01 00) and “biowaste” 
(20 03 01 04). The consortium took the weighted average for the three waste codes 20 03 01 01, 
20 03 01 02 and 20 03 01 04 as the waste coefficient for the six-digit waste code 20 03 01. 

Delegated Decision (EU) 2019/1597 stipulates an in-depth measurement of food waste every 
four years. Therefore, all of the waste coefficients – including the ones for biowaste and 
household waste – must be determined regularly, i.e. at least every four years. The methodology 
in the Nationwide Household Waste Analysis (Dornbusch et al. 2020) has been used up to now 
for calculating the waste coefficients for biowaste and household waste. 

The consortium believes that to ensure the waste coefficients are kept up to date for the years in 
which in-depth measurement is necessary, the method used to determine the waste coefficients 
for household waste and biowaste for the initial reporting can be used for future reports. For 
this purpose, the compositions of waste taken from secondary studies would have to be 
standardised for the respective reporting year and extrapolated to the federal level using 
updated peripheral data (stratification characteristics and population data). The data will have 
to be sourced from waste balance data reported by the public waste disposal authorities, waste 
analyses on household waste and biowaste from the örE for the past five years and the 
peripheral data for the waste analyses, strata, seasonal influences and population data. 

In order to consider the variables that influence the amount of waste, the design of the sorting 
campaigns have to take seasonal influences into account (multiple analyses in each örE at 
different times of the year) and strata must be selected to consider spatial/factual influences 
(regions in Germany, settlement and building structures, separate collection systems, fee 
systems, etc.). When selecting studies on waste, the consortium believes that it is important to 
ensure that all of the required influencing variables (strata and campaigns) are covered by the 
waste analyses.  

This requires a balanced plan for the study that guarantees there are a sufficient number of 
current waste sorting analyses available, influencing variables can be adequately taken into 
account and both the representativeness of the study and also the requirements for the 
precision of the data are ensured. Additional analyses may need to be promptly initiated to this 
end. It will be necessary to update the waste coefficient at the latest for the reporting year 2024. 
Therefore, new waste sorting analyses must be commissioned in good time. 
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The StBA understands that the örE also sometimes commission waste sorting analyses. 
However, it is possible that they are carried out by various different consulting firms, which will 
not or are not permitted to publish the individual data. In addition, this collection of arbitrarily 
commissioned waste sorting analyses may not be representative. The advantage of a nationwide 
waste sorting analysis is that it is possible to ensure the representativeness of the data by 
carefully selecting the samples in accordance with the stratification characteristics stated above. 
The waste sorting analyses could also serve other purposes alongside the monitoring of food 
waste for EU reporting purposes, e.g. reporting on packaging and observing the waste 
separation behaviour of the population. 

If the waste sorting analyses are to be used outside of a uniform nationwide concept, the 
consortium believes that the rules regarding access to the data would need to be examined as 
well as the quality of the waste analyses included in the study. Waste sorting analyses are 
carried out in Germany in accordance with the waste sorting guidelines, which are not uniformly 
defined at a federal level. Furthermore, these waste sorting analyses may have different 
objectives with respect to material groups and fractions and to stratification that would need to 
be unified before they could be jointly evaluated.  

In the view of the consortium, the representative waste sorting analyses at the örE level would 
have to be unified with respect to material group, fraction and stratification, and the results then 
imported into the waste database established for this research project. In parallel, the peripheral 
data for the reporting year, which is necessary for the evaluation and extrapolation process, 
would have to be researched, evaluated and finally also imported into the database. 

The evaluation and extrapolation process would then be carried out using an evaluation tool 
that accesses the quality assured weekly amounts of waste per inhabitant in each of the strata in 
the database. Based on the plan for the analyses, the data from the database would have to be 
prepared using the evaluation and extrapolation tool in such a way that tables of results and 
diagrams could be generated in one final step. The tables and diagrams produced in this manner 
could then be used directly in the reporting format.  

In essence, this method comprises plans for the representative sampling process, which include 
quality assured and consistent waste sorting analyses at an örE level, a central data repository in 
the form of a waste database, an evaluation and extrapolation tool for making multi-stage, 
stratified relational estimates and, ultimately, the production of tables of results and diagrams 
for the reporting. 

Figure 15 shows a schematic diagram of the calculation for the waste coefficients based on the 
methodology proposed for future reporting by the consortium. 
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Figure 15: Schematic diagram of the calculation for the waste coefficients for household 
waste and biowaste for future reporting 

 
Source: Kern et al. (2022) 

Another challenge when determining a waste coefficient for the six-digit waste code 20 03 01 
was that there were no or no current waste sorting analyses for the eight-digit waste codes 
20 03 01 02 and 20 03 01 00. The following section will therefore explain how these two waste 
codes were taken into account by the consortium and where there is potential to optimise the 
data. 

9.2.2 Potential for optimising the waste coefficient for 20 03 01 00 – non-differentiable 
mixed municipal waste 

The six-digit waste code “mixed municipal waste” (20 03 01) covers, amongst other things, the 
eight-digit waste code “non-differentiable mixed municipal waste” (20 03 01 00). It was not 
possible to define a waste coefficient for this waste code alone. Therefore, the weighted waste 
coefficient for waste code 20 03 01 was used for this waste code. The waste coefficient for the 
six-digit waste code 20 03 01 was defined as the weighted average of the waste coefficients for 
codes 20 03 01 01, 20 03 01 02 and 20 03 01 04. 

As there was no information available at the time of the study about which materials were 
contained in “non-differentiable mixed municipal waste”, it is not currently possible to make any 
specific recommendation for determining a waste coefficient for this waste code. It is unclear 
whether the benefits of a waste sorting analysis will justify the costs involved. 

In order to define a reliable and up-to-date waste coefficient for this waste code, it will be 
necessary to either carry out new waste sorting analyses or to use a different methodology for 
the survey (see Chapter 9.2.4). 
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9.2.3 Potential for optimising the waste coefficient for 20 03 01 02 - commercial waste 
similar to household waste that is delivered or collected separately from household 
waste 

The six-digit waste code “mixed municipal waste” (20 03 01) covers, amongst other things, the 
eight-digit waste code “commercial waste similar to household waste that is delivered or 
collected separately from household waste” (20 03 01 02). The waste coefficient for this code 
was determined by the consortium based on waste sorting analyses. 

According to the consortium, the data set on the composition of commercial waste similar to 
household waste that is delivered or collected separately from household waste is very 
incomplete. Any detailed analyses were carried out a long time ago and reflect the waste 
composition during a time period that was subject to different waste management conditions. 
Due to the lack of current data, the consortium decided to use the RLP commercial waste 
register from 1993 (completed by WI; state-wide study into commercial waste in Rhineland-
Palatinate). Data on the proportions of food waste were collected in the study. A transformative 
process that takes into account developments in waste management since then is needed in 
order to be able to use this study to make estimations on the current proportions of food waste 
in commercial waste similar to household waste. More specifically, the proportion of food waste 
in the organic fraction was calculated from the RLP commercial waste register from 1993, while 
the proportion of the total amount of waste accounted for by the organic fraction in this waste 
code was taken from a newer source (Dehne 2011). Due to the reform of the Commercial Waste 
Ordinance that came into force on August 1, 2017, the actuality of the organic proportion of 
waste taken from the 2011 source is unclear. 

In the view of the consortium, it was thus inevitable that there would be a high margin of error 
when evaluating the results, although this is mitigated by the fact that the total amount of food 
waste in commercial waste similar to household waste only accounts for a small proportion of 
the total amount of food waste. The estimation was made by the consortium and audited to 
make sure it was plausible. 

As it has not yet been clarified what materials this waste code actually contains, the consortium 
does not currently believe that it is possible to make a specific recommendation on how to 
derive the waste coefficient. Therefore, it is unclear whether the benefits of a waste sorting 
analysis will justify the costs involved. 

In order to define a reliable and up-to-date waste coefficient for this waste code, it is the opinion 
of the consortium that it will be necessary to either carry out new waste sorting analyses or to 
use a different methodology for the survey (see Chapter 9.2.4).  

9.2.4 Potential for optimising the waste coefficients for the other waste codes 

As described in Chapter 6.2.8, the consortium believes that the voluntary online survey from 
USTUTT delivers an indicative estimate for the other waste codes (all waste codes except 
20 03 01) but that it is neither representative nor statistically reliable. Depending on the waste 
code, the consortium finds that between 80 and 200 samples are required to achieve a level of 
precision of ± 10 %. In addition, these samples must be randomly selected. The online survey 
from USTUTT was sent to all of the waste disposal authorities for which the consortium had 
contact details. The responses provided on a voluntary basis were considered as random 
samples.  

In order to create a more stable data set and draw conclusions on its volatility, the consortium 
recommends that future studies should also include physical measurements (waste sorting 
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analyses or waste screening campaigns). This would be carried out ideally at the source of the 
waste, i.e. the producer of the waste, or at the waste disposal facility, i.e. the recycler. Waste 
sorting analyses are usually associated with a relatively high amount of investment in terms of 
finance and human resources. By surveying relevant players, the scope is very large and the 
financial cost relatively small. According to the consortium, it is conceivable that waste sorting 
analyses only need to be carried out on certain waste codes and sectors as long as the expected 
gain in knowledge will lead to a significant improvement in the data. 

In general, the consortium recommends carrying out further surveys, research and analyses for 
future reporting for defining waste coefficients for the other waste codes. In the process, it will 
be particularly important to improve the data by carrying out physical surveys and using a 
larger sample size. A framework concept first has to be developed and defined so that it will be 
possible to make valid statements regarding the sample size for waste sorting analyses in stages 
1 to 4 of the food supply chain. Overall, it is especially important to take a systematic approach 
to planning the sampling process and the analysis methods. 

9.3 General recommendations for the reporting 
According to the consortium, monitoring and reporting food waste should enable us to make the 
best possible statements on the development of the amounts of waste over time. Developing and 
updating a comprehensive data set is therefore key to long-term reporting. Complete and 
transparent monitoring will thus only be possible in cooperation with all relevant players. 
Against this background, the consortium recommends that not only should the food waste at a 
waste code level that is part of the obligatory reporting be measured and reported but also other 
material streams and food streams that will support the documentation of trends in food waste 
over time. European member states can voluntarily report on these kinds of food waste to the 
EU and thus document progress in a transparent way. Therefore, the consortium recommends 
using all available data sources for future reporting, while giving preference to more thoroughly 
validated data in each case. Physical data, such as waste statistics, supplemented by physical 
information on the composition of waste, represents the most reliable data set in this context. To 
produce the most complete reporting in this regard, the consortium believes that the obligatory 
information on the amounts of food waste should be supplemented in the reporting with 
voluntary information. 

In the opinion of the consortium, the reporting of food waste from households provides a good 
example. Physical data on household waste is available in the national, official waste statistics 
and is regularly updated. This data should continue to be used for future reporting. However, it 
does not cover all waste streams, such as food waste that is used for home composting. This 
supplementary information could be sourced from the GfK SE study and used to make a 
plausible estimate of the total physical material streams for food waste (Hübsch 2021). 
However, the GfK SE study would have to be carried out regularly. 
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According to the consortium, the recommended methodology for the future monitoring of food 
waste for EU reporting is thus based on the following data sources: 

► Reporting on the basis of national, official statistics relating to the waste codes stated in 
Delegated Decision (EU) 2019/1597. 

► Determining the waste coefficients by: 

 Evaluating physical measurements (e.g. waste sorting analyses) for estimating the 
amounts of food waste in the official waste statistics. 

 Potentially carrying out supplementary, voluntary, non-official surveys of the waste 
disposal industry. 

 Potentially carrying out supplementary, voluntary, non-official surveys of companies 
(waste producers). 

► Evaluating studies (e.g. the GfK SE study) for estimating food waste in other disposal 
channels (i.e. home composting). 
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10 Recommendations for reducing food waste 
The EU is committed to meeting the UN goal of halving per capita food waste at the retail and 
consumer level by 2030 and reducing food losses along the food production and supply chains 
(United Nations 2015). In response to the setting of these policy goals and the need to find 
solutions, multiple studies have been published over the last few years that investigate the 
amounts of food waste and measures or action to reduce it.  

It is important to emphasise that it was not possible to derive measures to reduce food waste 
directly from the data presented in this report – the first report to the EU on food waste in 
Germany for the reporting year 2020. The methodology described in Chapters 1 to 7 that uses 
the disposal of waste to measure the total amounts of waste in Germany overall, as well as for 
each stage of the food supply chain, in accordance with EU requirements. It is not possible to use 
such data as a basis to derive and monitor measures or action to reduce food waste at each stage 
of the food supply chain.  

In contrast to the EU reporting, the measurements carried out as part of the dialogue forums do 
not provide information on an entire stage of the food supply chain. Instead, they focus on the 
food waste generated by individual companies who are voluntarily participating in the forums. 
Depending on the dialogue forum in question, the information can be used to make specific 
statements about e.g. the effectiveness of individual measures to reduce food waste and the 
different waste streams that exist alongside officially approved waste disposal systems. The data 
generated in the dialogue forums can thus be used e.g. as the basis for the establishment of 
effective reduction measures and the best possible utilisation of excess food (BMEL, BMUV, UBA 
2023). 

The following sections provide a summary of solutions and measures to reduce food waste 
found in national and international literature. This summary is not based on the results of the 
data collection process for this first EU report for the reporting year 2020. The following chapter 
was exclusively compiled by the consortium. In it, the consortium has formulated 
recommendations for action for every stage of the food supply chain based on the current state 
of scientific knowledge and research and highlighted, where relevant, any future need for action 
and research with respect to the reduction of food waste. 

10.1 Literature research 

10.1.1 Best practice UK: Successful reduction in food waste along the entire value added 
chain 

Verma et al. (2020) found that a lot more food is discarded globally than generally thought 
because the amount of food waste stated in some of the most widely cited scientific publications 
is grossly underestimated. Flanagan et al. (2019) also emphasised that more governments and 
companies urgently need to define reduction targets in line with sustainable development goals 
in order to measure food waste and above all take bold action to reduce it. The initiatives to 
reduce food waste in Great Britain could be used as a role model at the policy level. Great Britain 
had managed to reduce the amount of food waste from households by around 1.44 million t by 
2018 in comparison to 2007. Accordingly, food waste from households fell from 132 kg/(i*a) to 
around 100 kg/(i*a) (Parry et al. 2020). The starting point for this positive development was the 
foundation of the “Waste and Resources Action Programme” (WRAP) in 2000 to support the 
development of a sustainable waste management system and increase recycling in the United 
Kingdom. WRAP launched the campaign “Love Food Hate Waste” in 2007 as a continuation of 
the recycling initiatives and to raise awareness for the issue of food waste. The aim was to 
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empower consumers to reduce their food waste by providing them with awareness-raising 
information (Falcon et al. 2008). The campaign was one of the first of its kind worldwide and not 
only raised the awareness of the general public but also of other actors in industry, politics and 
science. In the years following this campaign, Great Britain and some other countries launched 
numerous initiatives to reduce food waste at all stages of the food supply chain. The Courtauld 
Commitments are a series of voluntary agreements and have proven to be an effective 
instrument for bringing about change and making improvements with respect to food waste. 
The first Courtauld Commitment was launched in 2005 for a period of four years with the aim of 
developing solutions and technologies to help reduce food waste and packaging waste (WRAP 
2020a; 2020b). With support from the “Love Food Hate Waste” campaign, local authorities and 
charitable organisations in Great Britain were able to reduce food waste by around 670,000 t 
and packaging waste by 520,000 t during this period. The targets for 2025 are a further 
reduction in food and drink waste of 20 % and a reduction in greenhouse gas emissions 
associated with the production and consumption of food and drinks by 20 % (WRAP 2020a; 
2020b). No other country can demonstrate such a positive trend in the reduction of food waste. 
Nevertheless, WRAP believes that more action must be taken to ensure that the majority of 
people and organisations are committed to making the necessary changes to achieve the policy 
goals. In contrast to the United Kingdom, Germany has not yet achieved any statistically relevant 
reduction in food waste. In 2012, household food waste in Germany stood at around 82 kg (i*a) 
and remained at almost the same level until 2019 (Leverenz 2021). It is important to note, 
however, that British households still throw away considerably more food than German 
consumers, despite the fact that they have reduced the amount of waste by about 24 % since 
2007. In light of this fact, the question arises as to whether awareness-raising campaigns and 
initiatives in Germany would have the same positive impact as in Great Britain. It could prove 
more difficult to reduce food waste in German households than in Great Britain because the 
amounts of waste are already at a comparatively low level. Therefore, the impact consumer-
related measures would have in Germany still needs to be investigated and evaluated, especially 
with respect to the realisation of the policy goals. 

10.1.2 Prioritising action based on its effectiveness 

According to the model developed by Campoy-Muñoz et al. (2017), avoidable food waste causes 
considerable economic losses in Germany of around 30 billion euros per year. In order to 
improve the economic and environmental efficiency of measures to reduce food waste, the 
relevant literature recommends prioritising waste prevention strategies (Goossens et al. 2019). 
Investment in the form of both time and money is required to achieve economic and 
environmental benefits through the reduction of food waste. It is thus especially important for 
companies that the benefits of the measures to reduce food waste exceed the associated cost 
(Parry et al. 2020). Huppes & Ishikawa (2005) presented an analytical approach that uses the 
principle of economic efficiency as a tool to evaluate sustainability and demonstrates that there 
is an empirical relationship between the environmental cost and environmental impact of 
economic activities. Companies can obtain appropriate information in this regard using a 
combination of life cycle analyses and life cycle cost assessments (Gabriel & Braune 2005). This 
method is also used in environmental research at a macroeconomic level to assess the economic 
impact of food waste for whole countries. Another approach is to prioritise the reduction 
strategies based on the concept of optimising sustainable measures. This model was presented 
by Cristóbal et al. (2018) and used the Pareto optimisation principle to determine waste 
prevention measures with the highest environmental impact. An important component of their 
model is the Pareto principle that combines different scenarios involving waste reduction 
measures to maximise the environmental benefits for an individual budget. Cristóbal et al. 
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(2018) came to the conclusion that decision-makers should prioritise strategies and reduction 
targets that primarily focus on environmental impact rather than on reducing the mass of the 
food waste. In addition, Cristóbal et al. (2018) formulated several general recommendations. 
The authors believe that the selected measures should always be prioritised because they will 
deliver quick wins and avoid a high environmental impact at a low cost (e.g. consumer education 
campaigns, waste tracking, digital measurement systems, standardised data labelling, smaller 
plates, trayless dining, improved inventory and cold chain management, manufacturing line 
optimisation, standardised donation regulations and animal feed). Parry et al. (2020) 
highlighted another important aspect and found that the size of the company plays an important 
role in the development of strategies. For example, larger food companies can undoubtedly have 
a considerable influence but smaller companies need other kinds of support, which must be 
made accessible to them in a suitable way. Smaller companies could, for example, document 
their food waste using self-reporting methods but are often restricted by the lack of specialists 
who can carry out the measurements and waste analyses. Papargyropoulou et al. (2016) 
presented a different and very practice-oriented concept of economic efficiency that emphasises 
the relationship between the economic value of the food waste and the amount of waste. The 
authors developed efficiency indicators by comparing the price of selected food products to how 
much they contributed to food waste. The method proposed by Papargyropoulou et al. (2016) 
could help companies to evaluate their food management processes and prioritise strategies for 
reducing food waste. 

10.1.3 Recommendations for action from the Joint Research Centre of the European 
Commission 

The EU Platform on Food Losses and Food Waste that was established in 2016 aims to support 
all actors in defining measures for preventing food waste, sharing best practices and evaluating 
the progress made over time. The Joint Research Centre (JRC) of the European Commission has 
published recommendations for evaluating action for preventing food waste and for assessing 
the effectiveness and efficiency of such action (Caldeira et al. 2019). The recommendations are 
based on a comprehensive analysis and evaluation of existing action in Europe. The most 
important recommendations from the JRC will be briefly summarised in this chapter. The 
recommendations are mainly determined from the results of a survey of the members of the EU 
Platform on Food Losses and Food Waste. The JCR analyses data sets on a total of 91 actions 
submitted by different actors (NGOs, local authorities, companies, etc.) and eight additional 
actions collected through a review of relevant literature. The actions were subdivided into the 
following groups: 

► Redistribution of food for human consumption: Actions aimed at redistributing surplus 
food fit for human consumption (see Table 31), 

► Consumer behaviour change: Actions promoting a behavioural shift amongst consumers to 
achieve a reduction in food waste generation (see Table 32) and  

► Improvement of efficiency in the supply chain: Actions leading to an increase in efficiency 
in the food supply chain, by acting either on the processes, the products or the packaging to 
promote food waste reduction (see Table 33). 

According to the JRC, the objective of a preventative action should be defined by following the 
so-called “SMART” principle (Specific, Measurable, Achievable, Relevant, Time-bound) and 
whenever possible, it should focus on the action’s impact on food waste generation (i.e. it should 
make it possible to measure tangible change that has occurred following the intervention, such 
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as achieving a reduction in food waste generated in households). The JRC explicitly recommends 
the use of performance indicators (key performance indicators – KPIs) to evaluate the 
preventative action. The following tables contain a list of proposed KPIs to measure the 
effectiveness and efficiency of actions to prevent food waste based on the type of action (see 
Table 31, Table 32 and Table 33). 
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Table 31: Suggestions for KPIs to measure effectiveness and efficiency of actions of the type “food redistribution” – from the Report of the Joint 
Research Centre of the European Commission 2019 

Criteria Dimension Suggested KPIs Monitoring approach 

Effectiveness  Amount of food redistributed/reused 
Number of food insecure individuals reached 

1. Set an objective (examples) 
• Increase by 20 % amount of surplus food 

redistributed by 2025 against the baseline of 
2020 

• Increase by 20 % the number of food insecure 
individuals reached by 2025 against the 
baseline of 2020 

• Increase by 20 % the number of donors by 
2025 against the baseline of 2020 

• Increase by 20 % the amount of surplus 
vegetables redistributed by 2025 against the 
baseline of 2020 

2. Monitor the KPIs through time to track progress 
towards the objective 

Efficiency 

Food waste Total amount of food waste prevented / cost of the action 

1. Calculate total food waste prevented by the action 
2. Estimate related economic benefits and 

environmental savings 
3. Measure the KPIs related to the social and outreach 

activities 
4. Divide the different KPIs defined for each 

dimension by the cost of the action 

Economic Net economic benefits / cost of the action 
Environmental Net environmental benefits / cost of the action 

Social 

Net environmental savings / cost of the action 
Number of food insecure individuals reached / cost of the action 
Number of jobs created / cost of the action 
Nutritional value of the food donated / cost of the action 

Outreach Number of donors / cost of the action 
Coverage in national media / cost of the action 

Source: Caldeira et al. 2019  
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Table 32: Suggestions for KPIs to measure effectiveness and efficiency of actions of the type “consumer behaviour change” – from the Report of the 
Joint Research Centre of the European Commission 2019 

Group of actions Criteria Dimension Suggested KPIs Monitoring approach 

A 
Actions measuring 
FW
 
reduction obtained 

Effectiveness  
Households: per capita food waste generated in one year (a) 
Food services: food waste generated per number of meals served 
(b) 

1. Set an objective e.g. 20 % reduction in food waste per 
meal/per capita in one year, by 2025 compared with 
the reference year (e.g. 2020). For this type of action, 
impact objectives can be defined. 

2. Monitor the KPIs through time to track progress 
towards the objective 

Efficiency 

Food waste Total amount of food waste prevented / cost of the action 
1. Calculate total food waste prevented by the action 
2. Estimate related economic benefits and 

environmental savings 
3. Divide the different KPIs defined for each dimension 

by the cost of the action Economic Net economic benefits / cost of the action 

Environmental Net environmental benefits / cost of the action 

B 
Actions measuring
 
increase in
 
awareness/behaviour
al
 
change obtained 

Effectiveness  

 % of people aware of the campaign 
 % of people reporting a change in behaviour due to the action 

1. Set an objective e.g. 50 % of people interviewed 
should be aware of the campaign by 2025. For this 
type of action, only outcome objectives can be 
defined. 

2. Monitor the KPIs through time to track progress 
towards the objective 

Efficiency 
Outreach 
Awareness 
Behaviour change 

Total number of people reached by the campaign / cost of the 
action 
Total number of people aware of the campaign / cost of the 
action 
Total number of people changing behaviour / cost of the action 

1. Calculate the total number of people aware of the 
campaign/changing behaviour since the start (based 
on the results of the survey and the total population 
exposed to the campaign). 

2. Monitor the KPIs through time to track progress 
towards the objective 

Source: Caldeira et al. 2019  
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Table 33: Suggestions for KPIs to measure effectiveness and efficiency of actions of the type “supply chain efficiency” – from the Report of the Joint 
Research Centre of the European Commission 2019 

Group of actions Criteria Dimension Suggested KPIs Monitoring approach 

A 
Technical 
measures 
 –  
Process optimisation, 
innovation, etc. 

Effectiveness  

Primary production/manufacturing: food waste generated per 
kg produced (a) 
Retail: food waste generated per kg sold (b) 
Food services: food waste generated per meal served (c) 

1. Set an objective e.g. 20 % food waste reduction 
per meal by 2025 compared with 2020. For this 
type of action, impact objectives can be defined. 

2. Monitor the KPIs through time to track progress 
towards the objective 

Efficiency 

Food waste Total amount of food waste prevented / cost of the action 
1. Calculate total food waste prevented by the action 
2. Estimate related economic benefits and 

environmental savings 
3. Divide the different KPIs defined for each 

dimension by the cost of the action Economic Net economic benefits / cost of the action 

Environmental Net environmental benefits / cost of the action 

B 
Informative 
measures 
 –  
Advice, 
training, etc. 

Effectiveness  

Number of businesses entering the programme 
Number of businesses tracking FW 
Number of businesses reporting a FW reduction 

1. Set an objective e.g. engage 800 restaurants by 
2025. For this type of action, only outcome 
objectives can be defined. 

2. Monitor the KPIs through time to track progress 
towards the objective 

Efficiency Outreach 

Total number of businesses entering the programme / cost of 
the action 
Total number of businesses tracking FW / cost of the action 
Total number of businesses reporting a FW reduction / cost 
of the action 

1. Calculate the total number of businesses entering 
the programme / tracking FW / reporting FW 
since the start. 

2. Monitor the KPIs through time to track progress 
towards the objective 

Source: Caldeira et al. 2019  
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10.1.4 Food waste at the consumer level: Factors and the intention-behaviour gap 

To find solutions to reduce food waste, it is necessary to identify and understand possible tools 
and any associated factors. Food waste at the consumer level is generated in the handling, 
storage and preparation of food or as leftover food on the plate or buffet. Accordingly, Hübsch & 
Adlwarth (2017) recommend raising more awareness amongst consumers for the correct ways 
to handle, store and prepare food. Visschers et al. (2016) demonstrated that various factors 
appear to be relevant for food waste in households. The most important factors seem to be more 
associated with personal attitudes rather than with subjective standards46, e.g. not throwing 
food away for ethical reasons (Visschers et al. 2016). There also appears to be some conflict 
between consumer attitudes to throwing away food and the health risks of eating leftover food 
(Evans 2011). Accordingly, a person’s motivation to avoid wasting food does not necessary 
translate into appropriate behaviour, which is known in specialist literature as the intention-
behaviour gap (Sheeran & Webb 2016). Consumer surveys have demonstrated that respondents 
tend to follow social norms, i.e. not wasting food (Stancu et al., 2016; Stefan et al. 2013). Self-
assessment methods can also bias respondents towards significantly underestimating their 
actual amount of food waste (Abeliotis et al. 2014; Delley & Brunner 2018). Therefore, 
awareness campaigns such as the initiative “too good for the bin” must overcome a person’s bias 
and any discrepancies between intention and behaviour before they will lead to a change in 
behaviour amongst consumers. According to Moussaoui & Desrichard (2016), other difficulties 
lie in the huge gap between small individual actions and highly ambitious goals such as “halving 
global food waste”. However, certain social influence approaches have been able to effectively 
encourage behavioural change through communication channels such as social networks or 
public commitments. The same applies to face-to-face interventions, although they do require 
higher investment in terms of finance and human resources (Abrahamse and Steg, 2013). 

10.1.5 Initiatives to reduce food waste in households 

Studies have found that awareness-raising information distributed in the form of brochures 
does not have any direct influence on the disposal behaviour of consumers (Shaw et al. 2018; 
Smith et al. 2014). Awareness-raising campaigns often fail to take the specific characteristics of 
the target group into account when designing the information material or action (Schmidt 
2016). This can lead to the recipient feeling overawed or becoming less motivated to absorb the 
information, especially if most of it is not relevant to them. Therefore, Schmidt (2016) 
recommended that these initiatives should personalise their information, e.g. by distributing the 
information via channels such as social media or electronic newsletters targeted at particular 
groups (Young et al. 2017). To do this, it is important to gain a better understanding of a 
person’s self-perception, which can be achieved, for example, using representative consumer 
surveys. This method was recently used in Germany by the institute forsa (Gesellschaft für 
Sozialforschung und statistische Analysen mbH). forsa surveyed 1,230 randomly selected people 
who were more than 14 years old. In this consumer survey, 7 % of the respondents indicated 
that they throw food away multiple times per week. Every fifth respondent threw food away 
once a week (19 %), several times per month (19 %) or once a month (18 %). Younger 
respondents threw food away significantly more frequently than older respondents. Nine out of 
ten people (91 %) stated that they had recently received information on this subject via the 
media. Of those respondents who had recently heard something about food waste in Germany 
via the media, 18 % indicated that they now throw away significantly less food since they had 
learnt about this subject (forsa 2019). However, this personal perception of throwing away less 
 

46 Subjective standards in this context are associated with a perceived social pressure to behave in a 
certain way (Ajzen 1985). 
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food does seem to suffer from bias because the studies on food waste in Germany demonstrate 
that the amount of household food waste has not decreased since 2012 (Schmidt et al. 2019).  

In contrast, a dissertation written at USTUTT gave a positive assessment of the impact of action 
and interventions at a consumer level, i.e. in households, restaurants and food services. The 
results demonstrated that the policy goals for avoiding food waste could be achieved and even 
exceeded at a consumer level. The observed changes in behaviour in the pilot households not 
only resulted in better planning and preparation of meals but also led to improved shopping 
habits and food storage practices. In hotels, it was simple and small changes to daily processes in 
the kitchen, such as only refilling the buffet when needed and using smaller serving dishes for 
the presentation of the food, that proved the most successful (Leverenz 2021). 

10.1.6 Action to reduce food waste in restaurants and food services 

In a review of existing literature on food waste at the consumer level, Reynolds et al. (2019) 
examined the effectiveness of strategies to reduce food waste. Most of the interventions found in 
the literature were case studies and their results were often not representative due to 
limitations in the design of the study or the individual nature of the applied interventions. The 
case studies that proved to be most effective and other results from more recent literature will 
be briefly presented below (Reynolds et al. 2019). Kallbekken and Sælen (2013) used “nudges” 
at 52 restaurants in a Norwegian hotel chain between June and August 2012 to reduce the waste 
left on plates. The participating hotel restaurants reduced the amount of food waste by around 
20 % by using smaller plates and providing information on their goal of reducing food waste on 
the buffets. In another intervention, the guests (around 540 participants) at a university canteen 
were given handwritten notes with information promoting awareness about food waste in the 
summer semester 2011 (a six-week study). The guests were encouraged not to overfill their 
plates, which led to a reduction in leftovers of around 15 % by mass (Whitehair et al. 2013). 
Wansink & van Ittersum (2013) observed the behaviour of guests in four Chinese restaurants in 
New York and Pennsylvania with all-you-can-eat buffets and noticed that the larger the plate or 
serving plate, the more people tended to overfill them. Guests with larger plates served 
themselves 52 % more food than guests who selected smaller plates, ate 45 % more food and 
wasted 135 % more food (Wansink & van Ittersum 2013). Several field studies in the USA have 
also shown that people waste more food when they are served on disposable plates rather than 
porcelain plates (Williamson et al. 2016). In 2010, Thiagarajah & Getty (2013) compared the 
amount of food waste in a university dining hall before and after the introduction of a trayless 
serving system over a sampling period of five consecutive weekdays for each test. The result was 
a reduction in solid food waste of 18.4 % and liquid food waste of 6.8 %. Schwartz et al. (2015) 
investigated food consumption and food waste in 12 middle schools in an urban, low-income 
school district in the USA between 2012 and 2014. After introducing improved nutritional 
policies in the 2012/2013 school year, they found less waste overall on the plates, which 
indicated that strategies to reduce waste could benefit from healthier nutrition. A German field 
study on food waste in 11 school canteens was carried out in 2016 by taking random samples 
over a period of ten days. The results were used to improve food management and menu 
planning in the schools, which led to reductions in food waste of between 14 % and 48 %. These 
reductions covered a relatively wide range and can be explained by varying potential for waste 
reduction and statistical uncertainties related to the design of the study (Waskow et al. 2019). 
Clowes et al. (2018) analysed data from 42 hotels in 15 countries that had documented amounts 
of food waste over a period of three years. They found that the hotels had been able to reduce 
the amount of food waste by around 21 % over a period of twelve months. In addition, Clowes et 
al. (2019) published a report on 114 restaurants from 12 countries that had managed to reduce 
food waste by around 26 % after the first year and by around 56 % by the end of the third year. 
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The most important strategies for reducing food waste in both the hotels and restaurants 
included action such as training the staff, redesigning the buffet, minimising overproduction, 
rethinking inventory and purchasing practices and donating surplus food (Clowes et al. 2018; 
Clowes et al. 2019). Furthermore, Eriksson et al. (2017) recommend that every kitchen should 
carry out their own measurements to identify specific potential for reducing food waste and 
develop appropriate action. Heikkilä et al. (2016) have also shown that it is crucially important 
to try to reduce all aspects of food waste, which means that any action to reduce food waste 
should also be integrated into corporate philosophy. 

10.1.7 Self-reporting: Measurement as a tool to reduce food waste at a consumer level 

Self-reporting is often linked to the everyday use of measuring devices in the kitchen, as long as 
the amounts can be easily weighed and documented by consumers themselves. In general, self-
reporting processes help to raise awareness and lead to consumers taking corrective action and 
changing their behaviour (Zimmerman 2002). Empirical studies in households have already 
confirmed that significant reductions in food waste can be achieved using self-reporting 
measures (Comber & Thieme 2013; Leverenz et al. 2019; Thieme et al. 2012). The results 
presented by Leverenz et al. (2019) have demonstrated, for example, that self-documentation of 
food waste can raise awareness for the problem and change the behaviour of those participating 
in the studies. It was possible to reduce the avoidable food waste in the pilot households by 
around 57 %, which correlates to a monetary saving of about 37 euros per person per year. In 
addition, the participants changed their shopping habits and reduced their food expenditure by 
around 341 euros per inhabitant per year on average. The pilot households thus achieved the 
SDG 12.3 goal, i.e. halving their food waste within a few weeks (Leverenz et al. 2019). In a 
comparable study, Young et al. (2017) also observed a significant change in food waste in 
households. Other studies (Shaw et al. 2018; Smith et al. 2014) have shown that external 
interventions, such as awareness-raising information, do not lead to a reduction in food waste if 
they are not combined with the self-documentation of food waste. Furthermore, studies have 
found that measuring food waste is important for evaluating the effectiveness of the action 
(Heikkilä et al. 2016; Silvennoinen et al. 2015). Therefore, Eriksson et al. (2017) recommended 
quantifying food waste in every kitchen in detail. Food waste is generated for many different and 
individual reasons, which means individual action is needed to reduce it. Waste analytics 
provide an opportunity to gather detailed information as they use the process of weighing 
discarded food directly at the source of origin (Waskow et al. 2016). The collected data can be 
used for the further optimization of food management and facilitate the related planning and 
preparation processes. In the study carried out by Leverenz et al. (2021), self-reporting helped 
the pilot kitchens reduce their breakfast buffet leftovers by 64 % on average, which resulted in 
financial savings of more than 9,000 euros per kitchen per year. These findings are consistent 
with non-scientific case studies and success stories. For instance, Clowes et al. (2018) presented 
data from 86 catering operations that reduced their amounts of food waste by 44 % on average 
and their monetary costs by 56 % during a period of three years. The study thus showed that 
self-reporting led to changes in the work processes at these companies. Systems to track food 
waste deliver information in real time, which makes it possible to implement measures within a 
short period of time. If these positive effects were to be transferred to other kitchens, there 
could be significant savings in food waste made in the hospitality industry (Eriksson et al. 2017).  

Technical support for the measurement of food waste exists in the form of different types of 
digital scales and food waste tracking systems. Based on the positive effects of self-reporting, it 
is clear that food waste tracking systems deliver relevant information that could result in 
significant reduction in food waste and monetary savings. Eriksson et al. (2019) found that 
catering businesses that use digital tracking systems instead of semi-automated or manual tools 
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record more data and achieve somewhat higher reductions in food waste. Systematic monitoring 
and reporting are thus essential to evaluate measures and interventions. It is reasonable to 
assume that the use of digital measuring devices can raise the awareness of kitchen staff because 
they provide the user with immediate information that triggers specific changes in their 
behaviour. The literature on this subject provides us with a significant amount of knowledge 
about food waste and demonstrates the benefits of self-reporting interventions. Furthermore, 
case studies have shown that there is huge potential for reducing food waste in the hospitality 
sector and confirmed the feasibility of reducing food waste in general. The following section will 
focus on digital measuring devices themselves. 

10.1.8 Digital measuring devices (food waste tracking systems) 

Automated systems to measure food waste can help kitchens in the hospitality sector quantify 
their food waste and are offered by American companies such as Leanpath or European 
companies such as Winnow Solutions, Kitro, eSmiley, Matomatic and Visma. The basic 
functionality of these tracking tools is similar and they differ mainly with respect to their 
consultancy services such as employee training or the customised development of measures. 
They also offer different optional functions such as visual photo capture and artificial 
intelligence technology for the automatic identification of the food waste.  

Table 34 provides an overview of some of the measuring devices that can be used to record food 
waste in kitchens in the hospitality sector. Tracking systems such as RESOURCEMANAGER FOOD 
from USTUTT or the “Küchenmonitor” (kitchen monitor) from the Consumer Advice Centre 
NRW are free of charge and primarily used to collect data for scientific purposes as part of 
research and development activities. The commercial systems for tracking food waste have very 
similar functions and operating modes, although some of them have optional or enhanced 
features, such as visual photo capture and artificial intelligence technology (see Table 34).  

Food management systems such as “Delicious Data” and “Mitakus” also provide forecasting 
models to better plan and calculate food demand. These software programmes produce sales 
forecasts based on historical data to support menu and meal planning. Alongside the use of 
tracking systems and forecasting tools, kitchens in the hospitality sector can also sell their 
unsold food to environmentally conscious consumers at a discount by using smartphone apps 
such as “ResQ” or “Too Good To Go” (ResQ Club 2019; Too Good To Go 2019). Another 
alternative is to cooperate with charitable organisations such as those who distribute food to the 
needy (FEBA, 2019; Foodsharing, 2019). 
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Table 34: Food waste tracking systems in restaurants and food services: Advantages and 
disadvantages of different applications. 

Tracking systems Applications Advantages Disadvantages 

Delicious Data 
(forecasting 
software) 

Food services 
(Germany) 

+ Sales forecasting 
+ Improved menu planning  
+ Artificial intelligence 

- Algorithms need to be trained 
- Data mining methods require 
comprehensive historical data 

eSmiley  
(scale & software) 

Food services 
(Europe) 

+ Tailored measurement design 
+ Individual reports & measures 
+ Improved food management 

- Semi-automated tool 
- Data quality depends on user 

Kitro  
(scale, camera & 
software) 

Food services 
(Switzerland) 

+ Fully automated device 
+ Individual reports & measures 
+ Visual photo capture 
+ Artificial intelligence 

- Algorithms need to be trained 
frequently with data from 
individual measurements 

Küchenmonitor  
(web application) 

School canteens 
(Germany) 

+ Free of charge 
+ Individual reports & measures 
+ Tailored tool for school canteens 

- Manual data entry  
- Data quality depends on user 

Leanpath 
(scale, camera & 
software) 

Food services 
(worldwide) 

+ Fully automated device 
+ Visual photo capture 
+ Online portal for users 
+ Individual reports & measures 
+ Artificial intelligence 

- Algorithms need to be trained 
frequently with data from 
individual measurements 

Matomatic  
(scale & software) 

Food services 
(Sweden) 

+ Tailored measurement design 
+ Individual reports & measures 
+ Better food management 

- Semi-automated tool 
- Data quality depends on user 

Mitakus 
(forecasting 
software) 

Food services 
(Germany) 

+ Sales forecasting (food demand) 
+ Improved menu planning  
+ Artificial intelligence 

- Algorithms need to be trained 
- Data mining methods require 
comprehensive historical data 

RESOURCE-
MANAGER FOOD 
(scale & 
smartphone app) 

Food services 
(Germany) 

+ Free of charge 
+ Worldwide deployable through 
download in Google Play Store 
+ Individual reports & benchmarks 

- Semi-automated system 
- Data quality depends on user 

Waste Analytical 
Tool 
(scale & web 
application) 

Food services 
(Germany) 

+ Online portal for users 
+ Case studies available online 
+ Individual reports & measures 

- Semi-automated system 
- Data quality depends on user 

Winnow Waste 
Monitor 
(scale, camera & 
software) 

Food services 
(worldwide) 

+ Fully automated device 
+ Individual reports & measures 
+ Case studies available online 
+ Artificial intelligence 

- Algorithms need to be trained 
frequently with data from 
individual measurements 

Source: Leverenz 2021 

10.1.9 “RESOURCE-MANAGER FOOD” smartphone app 

USTUTT has developed one of the first smartphone apps in the world for measuring food waste. 
It enables people in private and commercial kitchens to measure and document their food waste 
quickly and easily. Users can learn how the measurement process and its documentation work 
free of charge and are provided with immediate feedback on the amount of food waste they are 
generating. Giving consumers the opportunity to monitor and evaluate their food waste using a 
simple app is the first step to bringing the self-reporting approach to a wider audience. An 
electronic scale connects with the software via Bluetooth® for the weighing process to enable 
wireless transmission of the data (see Figure 16). This combination of electronic scale and 
software makes installation in the kitchen with a tablet or smartphone quick and easy. The 
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smartphone app is already available to download as a beta version from the Google Play Store. 
The collected measurement data is saved to the cloud and users can manage their data using the 
administration interface. The management options enable businesses, such as hotel chains, to 
operate the system in multiple kitchens and at different locations at the same time and manage 
and monitor the measured values centrally via the cloud. The smartphone app will offer users a 
broad range of options for documenting, reporting and analysing data that can be used for 
optimising processes. This includes information such as the product weight, date and time, point 
of origin, reason for disposal, cost of the product, monetary loss, climate impact (CO2-
equivalents), benchmarks and progress reports. The technical advancement and ongoing 
development of the system are important factors for any subsequent scale up (corporate 
growth). 

Figure 16: RESOURCEMANAGER FOOD: Smartphone app connected to an electronic scale via 
Bluetooth® 

 
Source: Kern et al. (2022) 

10.1.10 Policy instruments: Recommendations from the Wuppertal and Thünen 
Institutes 

The Wuppertal Institute has made some practical recommendations for improving the current 
legal and economic control instruments for reducing food waste (see Figure 17 and Garske et al. 
2020). The recommendations made by Garske et al. (2020) include formulating ambitious, 
measurable and sanction able reduction targets for food waste within the legal framework for a 
circular economy and for waste, and integrating specific actions to reduce food waste into the 
new regulations for the EU’s Common Agricultural Policy. Furthermore, they recommend 
removing barriers to the reduction of food waste, such as legal and private standards, 
harmonising relevant regulations in the member states, such as date labelling, and providing 
incentives to promote food donations. 
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Figure 17: Recommendations for improving existing laws and economic instruments to tackle 
food waste (Garske et al., 2020) 

 
Source: Garske et al. (2020) 

The Thünen Institute has also recently issued some recommendations about reducing food 
waste in restaurants and food services (Kuntscher et al. 2022a; 2022b). They believe that to 
implement these reduction measures, it is necessary to train and motivate staff and involve them 
in the developments as well as to integrate a waste monitoring system into the company. Both 
an environmental and economic evaluation of the reduction strategies is also recommended in 
order to determine their effectiveness and efficiency. In addition, the Thünen Institute has 
issued some policy recommendations to support reductions in food waste. These include: 

► Monitoring waste in restaurants and food services (e.g. using RESOURCEMANAGER FOOD) 

► Training material for restaurants, kitchen and service staff 
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► Instructions on evaluating reduction strategies 

► Guides on communicating with guests 

► Auditing supply chains, creating incentives for local producers 

► Firmly anchoring the concept of reducing food waste and healthy nutrition into the curricula 
at schools and vocational colleges 

► Promoting the reduction of food waste in public and social media 

► Introducing an obligatory climate label on food 

10.1.11 “Target-Measure-Act” – Recommendations from the Champions 12.3 coalition 

To help make SDG 12.3 become a reality, the global multi-stakeholder summit “No More Food to 
Waste” proposed establishing a group of executives who would champion the cause of achieving 
SDG Target 12.3. Champions 12.3 is a coalition of executives from governments, businesses, 
international organisations, research institutions, associations and civil society dedicated to 
mobilising action and accelerating progress toward achieving SDG 12.3 (Hanson 2017). The 
members of the Champions 12.3 coalition call on governments and companies around the world 
to follow the “Target-Measure-Act” approach, which means: 

1. Target – Targets set ambition and ambition motivates action: Governments and companies 
should adopt explicit food waste reduction targets. 

2. Measure – Governments and companies should measure their food waste, take action, and 
document and publish their progress over time. 

3. Act – In the end, action is what ultimately matters: Based on information gathered from 
measurement, governments and companies should develop and implement strategies for 
reducing their food waste, ranging from on-farm food losses to household food waste and 
everything in between. National public-private partnerships can be an effective way to take 
collaborative action, find pragmatic policies and practices, and engage everyone from 
farmers to consumers in a shared mission. 

The recommendations for action issued by the Champion 12.3 coalition have also been picked 
up and developed in more detail by the JRC of the European Commission at a European level 
(Caldeira et al. 2019; Hanson & Mitchell 2017). According to the JCR, targets for every stage of 
the food supply chain (“Target”) should be “SMART”, measured using performance indicators or 
KPIs (“Measure”) and the resulting action (“Act”) monitored and evaluated.  

10.2 Summary of the most important approaches and recommendations 
This section will briefly summarise the most important recommendations for action for reducing 
food waste along the entire food supply chain. They are based on the results of the research into 
the literature on this subject described above (see Chapter 10.1) and the recommendations from 
the Champions 12.3 coalition and the JRC of the European Commission. Figure 18 describes in 
key words five promising measures from the literature research for each of the stages of the 
food supply chain. 
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Figure 18: Summary of the recommendations for action 

 
Source: Kern et al. (2022) 

10.3 Need for further research into action to reduce food waste 
According to the Champions 12.3 coalition (“Target-Measure-Act”), measuring and reporting on 
the amount of food waste is an important basis for deriving and implementing action. However, 
it is difficult to interpret trends and identify factors that influence the overall situation. Science-
based (re-)actions are essential for the monitoring process, which is why Hanson & Mitchell 
(2017) and Caldeira et al. (2019) stress the need to promote research activities to close any gaps 
in knowledge and promote innovation.  

Furthermore, there is a particular need for future research on the implementation and 
evaluation of action to reduce food waste and on the evaluation of economic and regulatory 
instruments (Goossens et al. 2019; Priefer et al. 2016). Stöckli et al. (2018) state that most 
reduction measures implemented in Europe have been soft instruments such as awareness 
campaigns, round tables, networks and information platforms. For example, the authors contend 
that informational interventions are the most popular type of intervention for reducing food 
waste, although they often do not lead to the desired result. There is a lack of evidence in the 
literature on the effectiveness of interventions that mainly concentrate on action to reduce food 
waste at a consumer level. In light of this fact, further studies should be carried out on other 
types of intervention (Stöckli et al. 2018).  

According to a review paper from 2019, initiatives such as cooking classes, fridge cameras, food 
sharing apps, advertising campaigns and information sharing were all promoted and 
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recommended but with little or no robust evidence provided for their effectiveness (Reynolds et 
al. 2019). The authors of this study described the situation as worrying because the 
recommendations were presented as successful approaches. Except for a few studies, however, 
there is no reproducible quantified evidence to assure their credibility. Reynolds et al. (2019) 
also declared that a greater number of longitudinal and larger sample size intervention studies 
are required to strengthen the current state of research. Consequently, a key finding from this 
review was that there is a significant gap in knowledge, meaning that it is difficult to make 
evidence-based decisions to effectively prevent or reduce food waste at a consumer level. 
Goossens et al. (2019) concluded that for many of the proposed reduction measures, economic, 
environmental, or social assessments are incomplete, and efficiency is only seldom calculated. 
This gives rise to a certain legal complexity for practitioners and decision-makers when 
selecting measures based on their efficiency and prioritising them in future interventions 
(Goossens et al. 2019). The literature referred to in this section provides a chronological 
overview of the most important scientific publications and reviews dealing with measures to 
reduce food waste. The research into food waste has increased significantly in the last few years. 
Most of the findings in this literature are, however, based on the results of case studies with 
short assessment periods and can only be used to draw generalised conclusions to a limited 
extent. In particular, there are a lack of findings on avoidance measures because the impact of 
these measures is rarely investigated over a longer period of time and their effectiveness has not 
been evaluated at all. 

The still ongoing global COVID-19 pandemic has also posed new challenges. For example, it has 
been necessary to adapt established processes and procedures to the requirements of stricter 
hygiene concepts. As a result, it is important to test the transferability of already implemented 
measures and achievements made in food waste reduction against the background of new 
hygiene concepts and changes in consumer habits. In view of the ongoing dynamic changes in 
the catering sector, current research faces several challenges and tasks that will need to be 
tackled in future studies. Further research is need, for example, in order to quantify and evaluate 
the impact of the global pandemic on food waste across the whole food supply chain. 
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11 Findings and conclusions 
The objective of the research project is to prepare the first report to the EU Commission on food 
waste for the reporting year 2020. The StBA submitted the results (including the quality control 
report) to the EU Commission by June 30, 2022 in accordance with EU specifications. In addition, 
this research project aims to develop suggestions for optimising reporting and identifying tools 
and actions for further reducing food waste. Moreover, the aim should be to derive reliable data 
– with the aid of waste coefficients – on the proportion of food waste in the different types of 
waste that may contain food.  

The waste coefficients and the amount of food waste utilised for home composting were 
determined by a subcontractor within the research project. The subcontractor also identified 
recommendations for action to reduce food waste. This subcontractor was a consortium 
consisting of the “Witzenhausen-Institut für Abfall, Umwelt und Energie GmbH (WI)”, “ARGUS-
Statistik und Informationssysteme in Umwelt und Gesundheit GmbH (ARGUS)”, the “Institut für 
Abfall, Abwasser und Infrastruktur-Management GmbH (INFA)” and the “Institut für 
Siedlungswasserbau, Wassergüte- und Abfallwirtschaft der Universität Stuttgart (USTUTT)”. 

The most important findings and conclusions from the research project are summarised below.  

Data set 

The data set for food waste monitoring is based on national, official statistics where there is a 
legal obligation to provide information. As this is anchored in law, the data are collected 
regularly and are of high quality, making the national, official statistics used for food waste 
monitoring highly reliable and meaningful. 

The data set for food waste monitoring is primarily sourced from full annual surveys. This 
ensures the consistency and reliability of the data and its suitability for time series analysis. 

Modifications: Allocating the waste and commercial waste 

In order to fulfil the European reporting obligation in the best way possible, the data set was 
modified to adapt it to the circumstances In Germany. 

The first modification was to take the waste codes stated in Delegated Decision (EU) 2019/1597 
into account for other stages of the food supply chain. Annex II of Delegated Decision (EU) 
2019/1597 names waste codes that may contain food waste and the stages of the food supply 
chain in which the waste is generated. According to the national, official waste statistics, some of 
the waste codes listed in Delegated Decision (EU) 2019/1597 also occur in stages of the food 
supply chain or in economic sectors that are not expressly prescribed by Delegated Decision 
(EU) 2019/1597. In order to give as complete a picture as possible of the amount of food waste 
in Germany, these amounts of waste were also considered and assigned to the corresponding 
stages of the food supply chain. No new waste codes were used for this purpose; instead, the 
stages of the food supply chain were merely expanded to include waste codes that are already 
taken into account at other stages and which can contain food waste.  

A further modification was to remove the commercial waste from stage 5 of the food supply 
chain and redistribute it across stages 1 to 4 of the food supply chain. Household waste and, to a 
small extent, biowaste also always include a proportion of waste of commercial origin, so-called 
commercial waste, which is collected together with household waste and biowaste from private 
households. Commercial waste is waste that is generated in small businesses such as 
engineering offices, tax consultants, lawyers, etc. and is disposed of in the bins provided by the 
örE (residual waste bin: waste code “20 03 01 01”, biowaste bin: waste code “20 03 01 04”). The 
amount of commercial waste is calculated as the difference between the amounts of waste 
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reported by the örE and the extrapolated amount of household waste from households. In the 
reporting year 2020, the proportion of commercial waste in the residual waste bin was 19 % 
and in the biowaste bin 5 %. 

Waste coefficients for mixed municipal waste 

To fulfil the EU reporting obligation, waste coefficients were used to extrapolate the proportion 
of food waste in the modified data set (potential amounts of food waste). These coefficients give 
the proportion (e.g. 45 %) of the total amount of waste accounted for by food waste in each 
waste code. 

Waste from households (stage 5 of the food supply chain) mainly comprises mixed municipal 
waste with the waste code 20 03 01. This includes household waste (20 03 01 01), commercial 
waste similar to household waste (20 03 01 02), non-differentiable mixed municipal waste (20 
03 01 00) and biowaste (20 03 01 04).  

The evaluation and extrapolation methods for household waste and biowaste are the same as 
the methodological procedure described in the “Bundesweite Hausmüllanalyse” (Nationwide 
Household Waste Analysis) (Dornbusch et al. 2020) (Chapter 5, p. 44 to 83).  

A waste coefficient for mixed municipal waste of 29 % was derived on this basis. The 
calculations resulted in a waste coefficient of 33 % for household waste, 36 % for biowaste and 
approximately 4 % for commercial waste similar to household waste. At the time of the 
evaluation, there was no information available on the composition of the waste code “non-
differentiable mixed municipal waste – 20 03 01 00”. Therefore, the waste coefficient for mixed 
municipal waste of 29 % was adopted for this eight-digit waste code. In the reporting year 2020, 
the waste coefficient for mixed municipal waste was applied to around 22.4 million t of waste 
that could potentially contain food waste. This corresponded to around 83 % of the total amount 
of waste (about 26.9 million t47) that could potentially contain food waste. The waste coefficients 
were applied to the data set for reporting year 2020, which was prepared in accordance with the 
methodology presented in Chapter 5. 

Waste coefficients for other waste codes 

In order to ensure that the baseline data for fulfilling the future reporting obligation was as 
reliable as possible, USTUTT carried out a voluntary online survey to determine the waste 
coefficients for the other relevant waste codes. USTUTT sent out the online survey via email to a 
total of 748 recipients on February 18, 2022. The deadline for responses was March 14, 2022. 
The respondents were companies in the German waste management sector or operators of 
waste disposal facilities in Germany – e.g. waste incineration plants, biowaste fermentation 
plants, composting plants and mechanical-biological waste treatment plants. The online survey 
also asked for data on the amounts of waste and waste coefficients for these other waste codes 
in the reporting year 2019. This included all waste codes specified in Annex II of Delegated 
Decision (EU) 2019/1597, with the exception of waste code 20 03 01 (mixed municipal waste). 
Eight of the specified waste codes were not included in the online survey because they were not 
quantitatively relevant48 in the reporting year 2019. 

The response rate to the survey was 13.5 % or 101 completed questionnaires, of which 49 (6.6 
%) contained usable data. The results of the study were evaluated and used to define waste 
coefficients for the relevant waste codes. The results showed that the surveyed companies in the 
waste management sector can make an important contribution to defining the waste coefficients 
 

47 Including home composting in stage 5 of the food supply chain and the modifications. 
48 Those waste codes with less than 1,000 t of waste in the 2019 reporting year were viewed as irrelevant in terms of their amounts. 
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for a large proportion of the waste codes. The results of the online survey did not provide any 
usable information for a total of 13 waste codes. In view of the response rate, the existing gaps in 
the data and the state of the data available to the respondents, the online survey cannot meet the 
requirements of a representative sample. However, the data collected was the best available 
information at the time of the research project, since this was the first time the German waste 
management sector was surveyed about the amount of food waste. In the reporting year 2020, 
the waste coefficients for the other waste codes were applied to around 4.5 million t of waste 
that could potentially contain food waste. This corresponded to around 17 % of the total amount 
of waste (about 26.9 million t49) that could potentially contain food waste. 

A list of all of the waste coefficients for the reporting year 2020 including the methodology used 
to calculate them can be found in Annex F. 

Home composting 

When calculating the amounts of food waste for the reporting year 2020, the amount of food 
waste recycled though home composting was taken into account. Due to the fact that the data 
available was reliable to a rather limited extent this could only be done by making a rough 
estimate of an approximate order of magnitude. 

To estimate the food waste utilised in home composting, the results of two studies were taken 
into account: A study by the GfK SE on the amount of food waste from households (Hübsch 
2021) and a study published by the Thünen Institute with the short name “Baseline 2015” 
(Schmidt et al. 2019). 

In particular, the consortium used the figure for the proportion of the total amount of food waste 
generated in households that is utilised in home composting stated in the GfK SE study. The total 
amount of food waste that is generated in households was taken from Baseline 2015. Following 
an evaluation of both studies, the food waste recycled through home composting was thus 
estimated at 1.117 million t/a or 13.6 kg/i*a. 

Result 

The total amount of food waste in Germany for the reporting year 2020 was then calculated 
using the modified data set, the waste coefficients and the amounts used in home composting. 
The data set for the reporting year 2020 is statistically reliable for the five stages of the food 
supply chain according to Implementing Decision (EU) 2019/2000. 

The following table presents the food waste in Germany in the reporting year 2020 broken down 
into the different stages of the food supply chain. 

  

 

49 Including home composting in stage 5 of the food supply chain and the modifications. 
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Table 35: Food waste in Germany in the reporting year 20201 

Stage of the food supply chain Food waste 
in 1000 t  

Food waste in % 

Primary production 178 2 

Processing and manufacturing 1,594 15 

Retail and other food distribution 774 7 

Restaurants and food services 1,877 17 

Households 6,496 59 

Total1 10,919 100 
1 These are corrected values that were calculated on the basis of expert assessments made by the consortium. These 
deviate from the results reported to the EU Commission on June 30, 2022. 
Source: StBA 2023a  

Recommendations for optimising reporting 

The EU food waste reporting for the reporting year 2020 only considers the waste recorded as 
part of the waste management system. Therefore, the data may not be complete in this regard. 
Another gap in the data is the amount of moisture that is potentially lost before the waste is 
measured. 

The waste coefficients for biowaste and household waste must be determined regularly, i.e. at 
least every four years. The methodology in the Nationwide Household Waste Analysis 
(Dornbusch et al. 2020) has been used up to now for calculating these waste coefficients. The 
consortium believes that the method used to determine the waste coefficients for household 
waste and biowaste for the initial report can be used for future reports to ensure that the waste 
coefficients are kept up to date.  

Another gap exists in the data regarding the composition of the other waste codes (waste codes 
included in the monitoring of food waste except for 20 03 01). There is an urgent need for 
further research in this area. In general, the consortium recommends carrying out further 
surveys, research and analyses for future reporting in order to define the waste coefficients for 
the other waste codes. In the process, it is necessary to improve the data by carrying out 
physical surveys and using a larger sample size. According to the consortium, a framework 
concept first has to be developed and defined so that it is possible to make valid statements 
regarding the sample size for waste sorting analyses in stages 1 to 4 of the food supply chain. 
Overall, it is especially important to take a systematic approach to planning the sampling 
process and the analysis methods. 

General recommendations for future EU reporting 

The consortium believes that all available data sources should be used for future reporting, 
while giving preference to more thoroughly validated data in each case. Physical data, such as 
waste statistics, supplemented by physical information on the composition of the waste, 
represent the most reliable data set in this context.  

Further work and optimisations of the system will be necessary in future in order to ensure the 
comprehensive and continuous collection of data on food waste.  

Recommendations for action to reduce food waste 

Recommendations for action to reduce food waste were developed by the consortium. 



TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

138 

 

Due to the many different ways for potentially avoiding food waste, the JRC for the EU 
recommends defining the generally formulated targets of Sustainable Development Goal 12.3 
more specifically for each of the areas in the food supply chain and for individual sectors. 
Developing and updating a comprehensive data set is therefore key to optimising the system in 
the long term. According to the JRC, sector and industry-specific waste avoidance targets should 
be defined, which are based on, among other things, the actual waste avoidance potential. The 
goals should be “SMART” (specific, measurable, achievable, relevant, time-bound) and measured 
using performance indicators. Performance indicators could, for example, monitor the amount of 
food waste and food losses in relation to the amounts of food produced so that the efficiency of 
processes can be measured. This is already being implemented in Germany by, amongst other 
things, the “dialogue forums” to collect corresponding data. 



TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

139 

 

List of sources 
Abeliotis, K., Lasaridi, K., & Chroni, C. (2014). Attitudes and behaviour of Greek households regarding food 
waste prevention. Waste Management & Research: The Journal of the International Solid Wastes and Public 
Cleansing Association, ISWA, 32(3), 237–240. https://doi.org/10.1177/0734242X14521681  

Waste balances from the federal states for the reporting year 2019 

Ministerium für Umwelt, Klima und Energiewirtschaft Baden-Württemberg (2020). Abfallbilanz 2019: 
Ressourcen aus unserer kommunalen Kreislaufwirtschaft. https://um.baden-
wuerttemberg.de/fileadmin/redaktion/m-
um/intern/Dateien/Dokumente/2_Presse_und_Service/Publikationen/Umwelt/Abfallbilanz-2019.pdf 

Bayerisches Landesamt für Umwelt (2020). Hausmüll in Bayern: Bilanzen 2019. Informationen aus der 
Abfallwirtschaft. 
https://www.bestellen.bayern.de/application/eshop_app000008?SID=2087837259&ACTIONxSESSxSH
OWPIC(BILDxKEY:%27lfu_abfall_00259%27,BILDxCLASS:%27Artikel%27,BILDxTYPE:%27PDF%27)  

Senatsverwaltung für Umwelt, Mobilität, Verbraucher- und Klimaschutz des Landes Berlin (2023). 
Abfallbilanzen des Landes Berlin. 
https://www.berlin.de/sen/uvk/umwelt/kreislaufwirtschaft/abfallbehoerde/abfallbilanzen/ 
(01.03.2023)  

Ministerium für Landwirtschaft, Umwelt und Klimaschutz des Landes Brandenburg (2020). 
Siedlungsabfallbilanzen der öffentlich-rechtlichen Entsorgungsträger 2019: Kurzfassung. 
https://mluk.brandenburg.de/sixcms/media.php/9/bilanz_oere2019_kurzfassung.pdf 

Die Senatorin für Klimaschutz, Umwelt, Mobilität, Stadtentwicklung und Wohnungsbau der Freien 
Hansestadt Bremen (2023). Abfallwirtschaftsplan und Abfallbilanzen: Abfallbilanz 2012-2021. 
https://www.bauumwelt.bremen.de/umwelt/abfall/abfallwirtschaftsplan-und-abfallbilanzen-344057 
(01.03.2023) 

Behörde für Umwelt, Klima, Energie und Agrarwirtschaft Hamburg (2020). Abfallstatistik 
Siedlungsabfälle. 
https://www.hamburg.de/contentblob/14004514/61eada4cd053e04ef71ca51a715f06cf/data/d-
statistik-siedlungsabfall-2019.pdf  

Hessisches Ministerium für Umwelt, Klimaschutz, Landwirtschaft und Verbraucherschutz (2020). 
Abfallmengenbilanz des Landes Hessen für das Jahr 2019. https://www.zaw-
online.de/images/abfallmengenbilanz_2019_finale_fassung.pdf  

Landesamt für Umwelt, Naturschutz und Geologie Mecklenburg-Vorpommern (2021). Daten zur 
Abfallwirtschaft 2019. Schriftenreihe des Landesamtes für Umwelt, Naturschutz und Geologie 
Mecklenburg-Vorpommern 2020, 4. https://www.lung.mv-regierung.de/dateien/dza_2019.pdf  

Niedersächsisches Ministerium für Umwelt, Energie, Bauen und Klimaschutz (2021). Abfallbilanz 2019. 
https://www.statistik.niedersachsen.de/download/170804 

Landesamt für Natur, Umwelt und Verbraucherschutz NRW (2022). Abfallbilanz -Westfalen für 
Siedlungsabfälle 2019. LANUV-Fachbericht, 125.  
https://www.lanuv.nrw.de/fileadmin/lanuvpubl/3_fachberichte/30125.pdf  

Ministerium für Umwelt, Energie, Ernährung und Forsten Rheinland-Pfalz (2021). Landesabfallbilanz 
Rheinland-Pfalz 2019. https://mkuem.rlp.de/fileadmin/mulewf/Themen/Klima-

https://doi.org/10.1177/0734242X14521681
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/Dokumente/2_Presse_und_Service/Publikationen/Umwelt/Abfallbilanz-2019.pdf
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/Dokumente/2_Presse_und_Service/Publikationen/Umwelt/Abfallbilanz-2019.pdf
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/Dokumente/2_Presse_und_Service/Publikationen/Umwelt/Abfallbilanz-2019.pdf
https://www.bestellen.bayern.de/application/eshop_app000008?SID=2087837259&ACTIONxSESSxSHOWPIC(BILDxKEY:%27lfu_abfall_00259%27,BILDxCLASS:%27Artikel%27,BILDxTYPE:%27PDF%27)
https://www.bestellen.bayern.de/application/eshop_app000008?SID=2087837259&ACTIONxSESSxSHOWPIC(BILDxKEY:%27lfu_abfall_00259%27,BILDxCLASS:%27Artikel%27,BILDxTYPE:%27PDF%27)
https://www.berlin.de/sen/uvk/umwelt/kreislaufwirtschaft/abfallbehoerde/abfallbilanzen/
https://mluk.brandenburg.de/sixcms/media.php/9/bilanz_oere2019_kurzfassung.pdf
https://www.bauumwelt.bremen.de/umwelt/abfall/abfallwirtschaftsplan-und-abfallbilanzen-344057
https://www.hamburg.de/contentblob/14004514/61eada4cd053e04ef71ca51a715f06cf/data/d-statistik-siedlungsabfall-2019.pdf
https://www.hamburg.de/contentblob/14004514/61eada4cd053e04ef71ca51a715f06cf/data/d-statistik-siedlungsabfall-2019.pdf
https://www.zaw-online.de/images/abfallmengenbilanz_2019_finale_fassung.pdf
https://www.zaw-online.de/images/abfallmengenbilanz_2019_finale_fassung.pdf
https://www.lung.mv-regierung.de/dateien/dza_2019.pdf
https://www.statistik.niedersachsen.de/download/170804
https://www.lanuv.nrw.de/fileadmin/lanuvpubl/3_fachberichte/30125.pdf
https://mkuem.rlp.de/fileadmin/mulewf/Themen/Klima-_und_Ressourcenschutz/Kreislaufwirtschaft/Abfallbilanz/Landesabfallbilanz_Rheinland_Pfalz_2019_Corporate_Design.pdf


TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

140 

 

_und_Ressourcenschutz/Kreislaufwirtschaft/Abfallbilanz/Landesabfallbilanz_Rheinland_Pfalz_2019_C
orporate_Design.pdf  

Ministerium für Umwelt und Verbraucherschutz Saarland (2021). Abfallbilanz 2019: Siedlungsabfälle. 
https://www.saarland.de/SharedDocs/Downloads/DE/mukmav/abfall/dl_siedlungsabfallbilanz2019_m
uv.pdf?__blob=publicationFile&v=3#:~:text=Mit%20139%20Kilogramm%20je%20Einwohner,E%2Ca1%
20(2019).&text=Statistisches%20Bundesamt%2C%20Abfallbilanz%202019  

Sächsisches Landesamt für Umwelt, Landwirtschaft und Geologie (2020). Siedlungsabfallbilanz 2019. 
https://publikationen.sachsen.de/bdb/artikel/36846/documents/57030  

Landesamt für Umweltschutz Sachsen-Anhalt (2021). Abfallbilanz 2019 für Sachsen-Anhalt: Teil I und 
Teil II der Abfallbilanz. https://lau.sachsen-
anhalt.de/fileadmin/Bibliothek/Politik_und_Verwaltung/MLU/LAU/Wir_ueber_uns/Publikationen/Abf
allbilanzen/Abfallbilanz-2019_bf.pdf  

Landesamt für Landwirtschaft, Umwelt und ländliche Räume des Landes Schleswig-Holstein (2021). 
Abfallbilanz 2019: Siedlungsabfälle. https://umweltanwendungen.schleswig-
holstein.de/nuis/upool/gesamt/abfall/abfall_2019.pdf  

Landesamt für Umwelt, Bergbau und Naturschutz des Freistaates Thüringen (2020). Abfallbilanz 2019: 
Ressourcen aus unserer Kreislaufwirtschaft. 
https://tlubn.thueringen.de/fileadmin/000_TLUBN/Umweltschutz/Abfall/Landesabfallwirtschaftsplan
ung/Abfallbilanz_2019.pdf  

Abrahamse, W., & Steg, L. (2013). Social influence approaches to encourage resource conservation: A meta-
analysis. Global Environmental Change, 23(6), 1773–1785. https://doi.org/10.1016/j.gloenvcha.2013.07.029  

Ajzen, I. (1985). From Intentions to Actions: A Theory of Planned Behavior. In J. Kuhl & J. Beckmann (Hrsg.), 
Action Control. From Cognition to Behavior (p. 11–39). Heidelberg: Springer. 

ARGUS (2015). Haus- und Geschäftsmülluntersuchung Berlin 2014, erstellt für die Berliner 
Stadtreinigungsbetriebe A. ö. R. (BSR), Berlin (unveröffentlicht). 

Athai, J., Kuntscher, M., & Schmidt, T. (2023). Lebensmittelabfälle und -verluste in der Primärproduktion und in 
der Verarbeitung. Thünen Working Paper 209. https://www.thuenen.de/media/publikationen/thuenen-
workingpaper/Thuenen_Working_Paper_209.pdf 

BLE (2015). Liste zur Konkretisierung etwaiger Materialien, die als Abfall- und Reststoffe auf die 
Treibhausgasquote gemäß § 37 a Abs. 4 des Bundes-Immissionsschutzgesetzes (BImSchG) anrechenbar sein 
können. https://www.ble.de/SharedDocs/Downloads/DE/Klima-Energie/Nachhaltige-
Biomasseherstellung/Liste_Materialien_de.pdf?__blob=publicationFile&v=1 

BMEL (2021). Nationale Strategie: Dialogforen. https://www.zugutfuerdietonne.de/strategie/dialogforen 
(10.02.2023) 

BMEL, BMUV und UBA (2023). Lebensmittelabfälle in Deutschland - Bericht an die EU-Kommission zur 
Datenerhebung für das Berichtsjahr 2020. Häufig gestellte Fragen. 
https://www.zugutfuerdietonne.de/fileadmin/zgfdt/inhalt/hintergrund/230426_FAQ_Berichterstattung_Leben
smittelabfaelle_barrierefrei.pdf (05/23/2023) 

BMUV (2023). Abfallarten / Abfallströme. https://www.bmuv.de/WS596 (02/22/2023) 

BMUV (2020). Siedlungsabfälle. https://www.bmuv.de/WS612 (01/26/2023) 

https://mkuem.rlp.de/fileadmin/mulewf/Themen/Klima-_und_Ressourcenschutz/Kreislaufwirtschaft/Abfallbilanz/Landesabfallbilanz_Rheinland_Pfalz_2019_Corporate_Design.pdf
https://mkuem.rlp.de/fileadmin/mulewf/Themen/Klima-_und_Ressourcenschutz/Kreislaufwirtschaft/Abfallbilanz/Landesabfallbilanz_Rheinland_Pfalz_2019_Corporate_Design.pdf
https://www.saarland.de/SharedDocs/Downloads/DE/mukmav/abfall/dl_siedlungsabfallbilanz2019_muv.pdf?__blob=publicationFile&v=3#:%7E:text=Mit%20139%20Kilogramm%20je%20Einwohner,E%2Ca1%20(2019).&text=Statistisches%20Bundesamt%2C%20Abfallbilanz%202019
https://www.saarland.de/SharedDocs/Downloads/DE/mukmav/abfall/dl_siedlungsabfallbilanz2019_muv.pdf?__blob=publicationFile&v=3#:%7E:text=Mit%20139%20Kilogramm%20je%20Einwohner,E%2Ca1%20(2019).&text=Statistisches%20Bundesamt%2C%20Abfallbilanz%202019
https://www.saarland.de/SharedDocs/Downloads/DE/mukmav/abfall/dl_siedlungsabfallbilanz2019_muv.pdf?__blob=publicationFile&v=3#:%7E:text=Mit%20139%20Kilogramm%20je%20Einwohner,E%2Ca1%20(2019).&text=Statistisches%20Bundesamt%2C%20Abfallbilanz%202019
https://publikationen.sachsen.de/bdb/artikel/36846/documents/57030
https://lau.sachsen-anhalt.de/fileadmin/Bibliothek/Politik_und_Verwaltung/MLU/LAU/Wir_ueber_uns/Publikationen/Abfallbilanzen/Abfallbilanz-2019_bf.pdf
https://lau.sachsen-anhalt.de/fileadmin/Bibliothek/Politik_und_Verwaltung/MLU/LAU/Wir_ueber_uns/Publikationen/Abfallbilanzen/Abfallbilanz-2019_bf.pdf
https://lau.sachsen-anhalt.de/fileadmin/Bibliothek/Politik_und_Verwaltung/MLU/LAU/Wir_ueber_uns/Publikationen/Abfallbilanzen/Abfallbilanz-2019_bf.pdf
https://umweltanwendungen.schleswig-holstein.de/nuis/upool/gesamt/abfall/abfall_2019.pdf
https://umweltanwendungen.schleswig-holstein.de/nuis/upool/gesamt/abfall/abfall_2019.pdf
https://tlubn.thueringen.de/fileadmin/000_TLUBN/Umweltschutz/Abfall/Landesabfallwirtschaftsplanung/Abfallbilanz_2019.pdf
https://tlubn.thueringen.de/fileadmin/000_TLUBN/Umweltschutz/Abfall/Landesabfallwirtschaftsplanung/Abfallbilanz_2019.pdf
https://doi.org/10.1016/j.gloenvcha.2013.07.029
https://www.ble.de/SharedDocs/Downloads/DE/Klima-Energie/Nachhaltige-Biomasseherstellung/Liste_Materialien_de.pdf?__blob=publicationFile&v=1
https://www.ble.de/SharedDocs/Downloads/DE/Klima-Energie/Nachhaltige-Biomasseherstellung/Liste_Materialien_de.pdf?__blob=publicationFile&v=1
https://www.zugutfuerdietonne.de/strategie/dialogforen
https://www.zugutfuerdietonne.de/fileadmin/zgfdt/inhalt/hintergrund/230426_FAQ_Berichterstattung_Lebensmittelabfaelle_barrierefrei.pdf
https://www.zugutfuerdietonne.de/fileadmin/zgfdt/inhalt/hintergrund/230426_FAQ_Berichterstattung_Lebensmittelabfaelle_barrierefrei.pdf
https://www.bmuv.de/WS596
https://www.bmuv.de/WS612


TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

141 

 

Bundesgütegemeinschaft Kompost e. V. (2018). Gebietsanalyse – Bestimmung der Sortenreinheit von Biogut 
eines Entsorgungsgebietes. 
https://www.kompost.de/fileadmin/user_upload/Dateien/Themen/Methoden/5.6.1_Gebietsanalyse.pdf  

Bundesregierung (1993). TA Siedlungsabfall – Technische Anleitung zur Verwertung, Behandlung und sonstigen 
Entsorgung von Siedlungsabfällen. Bundesanzeiger Nr. 99a vom 29. Mai 1993. 

Caldeira, C., Laurentiis, V. de, & Sala, S. (2019). Assessment of food waste prevention actions: development of 
an evaluation framework to assess the performance of food waste prevention actions: EUR 29901 EN. 
https://doi.org/10.2760/9773  

Campoy-Muñoz, P., Cardenete, M. A., & Delgado, M. C. (2017). Economic impact assessment of food waste 
reduction on European countries through social accounting matrices. Resources, Conservation and Recycling, 
122, 202–209. https://doi.org/10.1016/j.resconrec.2017.02.010  

Clowes, A., Hanson, C., & Swannell, R. (2019). The business case for reducing food loss and waste: restaurants: 
A Report on Behalf of Champions 12.3. https://champions123.org/wp-content/uploads/2019/02/Report_The-
Business-Case-for-Reducing-Food-Loss-and-Waste_Restaurants.pdf  

Clowes, A., Mitchell, P., & Hanson, C. (2018). The business case for reducing food loss and waste: catering: A 
report on behalf of Champions 12.3. https://champions123.org/wp-
content/uploads/2018/07/18_WP_Champions_BusinessCase_Catering_FINAL.pdf  

Comber, R., & Thieme, A. (2013). Designing beyond habit: opening space for improved recycling and food waste 
behaviors through processes of persuasion, social influence and aversive affect. Personal and Ubiquitous 
Computing, 17(6), 1197–1210. https://doi.org/10.1007/s00779-012-0587-1  

Cristóbal, J., Castellani, V., Manfredi, S., & Sala, S. (2018). Prioritizing and optimizing sustainable measures for 
food waste prevention and management. Waste Management (New York, N.Y.), 72, 3–16. 
https://doi.org/10.1016/j.wasman.2017.11.007  

Damme, K., Schreiter, R., Schneider, M., & Hildebrand, R.-A. (2018). 13. Bayerischer Herkunftsvergleich von 
Legehybriden in Bodenhaltung (13th Bavarian comparison of origin of laying hybrids in barn management). 
Bavarian State Research Center for Agriculture (LfL). 
https://www.lfl.bayern.de/mam/cms07/lvfz/kitzingen/dateien/13._bayerischer_herkunftsvergleich.pdf  

Dehne, I., Oetjen-Dehne, R., & Kanthak, M. (2011). Aufkommen, Verbleib und Ressourcenrelevanz von 
Gewerbeabfällen. Umweltbundesamt, TEXTE 19/2011. Dessau-Roßlau. 

Delley, M., & Brunner, T. A. (2018). Household food waste quantification: comparison of two methods. British 
Food Journal, 120(7), 1504–1515. https://doi.org/10.1108/BFJ-09-2017-0486   

Dornbusch, H-J., Hannes, L., Santjer, Böhm, C., Wüst, S., Zwisele, B., M. Kern, M., Siepenkothen J., & Kanthak, 
M. (2020). Vergleichende Analyse von Siedlungsrestabfällen aus repräsentativen Regionen in Deutschland zur 
Bestimmung des Anteils an Problemstoffen und verwertbaren Materialien. Umweltbundesamt TEXTE 00/2019. 
Dessau-Roßlau. 

Dehne, I., Oetjen-Dehne, R., & Kanthak, M. (2011). Aufkommen, Verbleib und Ressourcenrelevanz von 
Gewerbeabfällen. Umweltbundesamt, TEXTE 19/2011. Dessau-Roßlau. 

Eriksson, M., Malefors, C., Callewaert, P., Hartikainen, H., Pietiläinen, O., & Strid, I. (2019). What gets measured 
gets managed – Or does it? Connection between food waste quantification and food waste reduction in the 
hospitality sector. Resources, Conservation & Recycling: X, 4, 100021. 
https://doi.org/10.1016/j.rcrx.2019.100021  

https://www.kompost.de/fileadmin/user_upload/Dateien/Themen/Methoden/5.6.1_Gebietsanalyse.pdf
https://doi.org/10.2760/9773
https://doi.org/10.1016/j.resconrec.2017.02.010
https://champions123.org/wp-content/uploads/2019/02/Report_The-Business-Case-for-Reducing-Food-Loss-and-Waste_Restaurants.pdf
https://champions123.org/wp-content/uploads/2019/02/Report_The-Business-Case-for-Reducing-Food-Loss-and-Waste_Restaurants.pdf
https://champions123.org/wp-content/uploads/2018/07/18_WP_Champions_BusinessCase_Catering_FINAL.pdf
https://champions123.org/wp-content/uploads/2018/07/18_WP_Champions_BusinessCase_Catering_FINAL.pdf
https://doi.org/10.1007/s00779-012-0587-1
https://doi.org/10.1016/j.wasman.2017.11.007
https://www.lfl.bayern.de/mam/cms07/lvfz/kitzingen/dateien/13._bayerischer_herkunftsvergleich.pdf
https://doi.org/10.1108/BFJ-09-2017-0486
https://doi.org/10.1016/j.rcrx.2019.100021


TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

142 

 

Eriksson, M., Persson Osowski, C., Malefors, C., Björkman, J., & Eriksson, E. (2017). Quantification of food waste 
in public catering services - A case study from a Swedish municipality. Waste Management (New York, N.Y.), 61, 
415–422. https://doi.org/10.1016/j.wasman.2017.01.035  

European Commission (2020). Circular Economy Action Plan – For a cleaner and more competitive Europe. 
Publications Office of the European Union. https://data.europa.eu/doi/10.2779/05068 

European Commission (2022). Guidance on reporting of data on food waste and food waste prevention 
according to Commission Implementing Decision (EU) 2019/2000. 
https://ec.europa.eu/eurostat/documents/342366/351811/Guidance+on+food+waste+reporting/5581b0a2-
b09e-adc0-4e0a-b20062dfe564 (01/26/2023) 

Eurostat (2022): Food waste and food waste prevention by NACE Rev. 2 activity - tonnes of fresh mass. 
https://ec.europa.eu/eurostat/databrowser/view/env_wasfw/default/table?lang=en (03/21/2023) 

Evans, D. (2011). Blaming the consumer – once again: the social and material contexts of everyday food waste 
practices in some English households. Critical Public Health, 21(4), 429–440. 
https://doi.org/10.1080/09581596.2011.608797  

Falcon, J., Gray, S., & Virtue, N. (2008). Love Food Champions: Love Food Champions report by WRAP and 
Women’s Institute. http://www.wrap.org.uk/sites/files/wrap/LFC%20draft%20FINAL%20report%20171008-
FINAL.pdf  

FEBA. (2019). FEBA is a thriving network of Food Banks fighting hunger and food waste throughout Europe. 
European Food Banks Federation. https://www.eurofoodbank.org/  

Flanagan, K., Lipinski, B., & Goodwin, L. (2019). SDG Target 12.3 on food loss and waste: 2019 progress report: 
An annual update on behalf of Champions 12.3. https://champions123.org/wp-
content/uploads/2019/09/champions-12-3-2019-progress-report.pdf  

Food and Agriculture Organization of the United Nations. (2019). The State of Food and Agriculture 2019. 
Moving forward on food loss and waste reduction. Rome. https://www.fao.org/3/ca6030en/ca6030en.pdf 

Foodsharing. (2019). Food sharing saves unwanted and overproduced food in private households as well as 
small and large businesses. https://foodsharing.de/  

forsa. (2019). Food wastage. On behalf of Havas PR, forsa Politik- und Sozialforschung GmbH conducted a 
survey on the topic of “food waste”. forsa Politik- und Sozialforschung GmbH.  

Gabriel, R., & Braune, A. (2005). Eco-efficiency Analysis: Applications and User Contacts. Journal of Industrial 
Ecology, 9(4), 19–21. https://doi.org/10.1162/108819805775247873  

Garske, B., Heyl, K., Ekardt, F., Weber, L., & Gradzka, W. (2020). Challenges of Food Waste Governance: An 
Assessment of European Legislation on Food Waste and Recommendations for Improvement by Economic 
Instruments. Land, 9(7), 231. https://doi.org/10.3390/land9070231  

GFI (2022). GFI Profil: Über die deutschen Frischemärkte. GFI. http://www.grossmaerkte.org/gfi_wir.html  

Goossens, Y., Wegner, A., & Schmidt, T. (2019). Sustainability Assessment of Food Waste Prevention Measures: 
Review of Existing Evaluation Practices. Frontiers in Sustainable Food Systems, 3, Article 90, 33. 
https://doi.org/10.3389/fsufs.2019.00090  

Gustavsson J, Cederberg C, Sonesson U, van Otterdijk R, Meybeck A (2011). Global food losses and food waste - 
Extent, causes and prevention. FAO. Rom. https://www.ernaehrungs-umschau.de/fileadmin/Ernaehrungs-
Umschau/artikelbilder/12_2015/FAO_Food_losses.pdf  

  

https://doi.org/10.1016/j.wasman.2017.01.035
https://data.europa.eu/doi/10.2779/05068
https://ec.europa.eu/eurostat/documents/342366/351811/Guidance+on+food+waste+reporting/5581b0a2-b09e-adc0-4e0a-b20062dfe564
https://ec.europa.eu/eurostat/documents/342366/351811/Guidance+on+food+waste+reporting/5581b0a2-b09e-adc0-4e0a-b20062dfe564
https://ec.europa.eu/eurostat/databrowser/view/env_wasfw/default/table?lang=en%20
https://doi.org/10.1080/09581596.2011.608797
http://www.wrap.org.uk/sites/files/wrap/LFC%20draft%20FINAL%20report%20171008-FINAL.pdf
http://www.wrap.org.uk/sites/files/wrap/LFC%20draft%20FINAL%20report%20171008-FINAL.pdf
https://www.eurofoodbank.org/
https://champions123.org/wp-content/uploads/2019/09/champions-12-3-2019-progress-report.pdf
https://champions123.org/wp-content/uploads/2019/09/champions-12-3-2019-progress-report.pdf
https://www.fao.org/3/ca6030en/ca6030en.pdf
https://foodsharing.de/
https://doi.org/10.1162/108819805775247873
https://doi.org/10.3390/land9070231
http://www.grossmaerkte.org/gfi_wir.html
https://doi.org/10.3389/fsufs.2019.00090
https://www.ernaehrungs-umschau.de/fileadmin/Ernaehrungs-Umschau/artikelbilder/12_2015/FAO_Food_losses.pdf
https://www.ernaehrungs-umschau.de/fileadmin/Ernaehrungs-Umschau/artikelbilder/12_2015/FAO_Food_losses.pdf


TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

143 

 

Hafner G, Barabosz J, Schuller H, Leverenz D, Kölbig A, Schneider F, Lebersorger S, Scherhaufer S, Kranert M, 
(2012) Ermittlung der weggeworfenen Lebensmittelmengen und Vorschläge zur Verminderung der 
Wegwerfrate bei Lebensmitteln in Deutschland. Bundesministerium für Ernährung, Landwirtschaft und 
Verbraucherschutz; Universität Stuttgart, Institut für Siedlungswasserbau, Wassergüte- und Abfallwirtschaft. 
Stuttgart. 
https://www.bmel.de/SharedDocs/Downloads/Ernaehrung/WvL/Studie_Lebensmittelabfaelle_Langfassung.pdf
%3F__blob%3DpublicationFile  

Hafner G, Barabosz J, Leverenz D, Maurer C, Kranert M, Göbel C, Friedrich S, Ritter G, Teitscheid P, Wetter C 
(2013) Analyse, Bewertung und Optimierung von Systemen zur Lebensmittelbewirtschaftung – Teil I. Definition 
der Begriffe „Lebensmittelverluste“ und „Lebensmittelabfälle“. In: Müll und Abfall 11, pp 601-609. 
https://www.muellundabfall.de/ce/analyse-bewertung-und-optimierung-von-systemen-zur-
lebensmittelbewirtschaftung-teil-i/detail.html  

Hafner G, Leverenz D, Barabosz J, Riestenpatt D (2014) Lebensmittelverluste und Wegwerfraten im Freistaat 
Bayern. Universität Stuttgart; Institut für Siedlungswasserbau, Wassergüte- und Abfallwirtschaft (ISWA); 
Lehrstuhl für Abfallwirtschaft und Abluft; Arbeitsbereich Ressourcenmanagement und Industrielle 
Kreislaufwirtschaft. Stuttgart 

Hanson, C. (2017). Guidance on interpreting Sustainable Development Goal Target 12.3: Champions 12.3. 
http://www.refreshcoe.eu/wp-content/uploads/2017/06/Guidance-on-Interpreting-SDG-Target-12.3-as-
published.pdf  

Hanson, C., & Mitchell, P. (2017). The business case for reducing food loss and waste: A report on behalf of 
Champions 12.3. https://champions123.org/sites/default/files/2020-08/business-case-for-reducing-food-loss-
and-waste.pdf 

Heinrich, M., Orr, L., Brüggemann, N., & Schmidt, T. (2022). Monitoring der Lebensmittelabfälle und -
weitergabe im Dialogforum Groß- und Einzelhandel 2019/2020: Betrachtung der Abschreibungen. Thünen 
Working Paper 194. https://www.thuenen.de/media/publikationen/thuenen-
workingpaper/ThuenenWorkingPaper_194.pdf  

HDE (2020). Handelsreport Lebensmittel: Corona-Update 2020. im Auftrag des Handelsverband Deutschland – 
HDE e. V. https://einzelhandel.de/component/attachments/download/10492  

Heikkilä, L., Reinikainen, A., Katajajuuri, J.-M., Silvennoinen, K., & Hartikainen, H. (2016). Elements affecting 
food waste in the food service sector. Waste Management (New York, N.Y.), 56, 446–453. 
https://doi.org/10.1016/j.wasman.2016.06.019  

Hübsch, H., & Adlwarth, W. (2017). Systematische Erfassung von Lebensmittelabfällen der privaten Haushalte 
in Deutschland: Tagebuch Zeitraum: Juli 2016 bis Juni 2017. Nürnberg. GfK SE. 
https://www.bmel.de/SharedDocs/Downloads/Ernaehrung/WvL/Studie_GfK.pdf;jsessionid=CDE6834D608A18
4D159CEA5AB5DC18E5.1_cid358?__blob=publicationFile  

Hübsch, H. (2021). Systematische Erfassung des Lebensmittelabfalls der privaten Haushalte in Deutschland: 
Schlussbericht 2020. 
https://www.bmel.de/SharedDocs/Downloads/DE/_Ernaehrung/Lebensmittelverschwendung/GfK-Analyse-
2020.pdf?__blob=publicationFile&v=4  

Huppes, G., & Ishikawa, M. (2005). A Framework for Quantified Eco-efficiency Analysis. Journal of Industrial 
Ecology, 9(4), 25–41. https://doi.org/10.1162/108819805775247882  

Intecus (2016). Richtlinie zur einheitlichen Abfallanalytik in Sachsen, Landesamt für Umwelt, Landwirtschaft 
und Geologie Sachsen (Hrsg.). https://publikationen.sachsen.de/bdb/artikel/23865 

https://www.bmel.de/SharedDocs/Downloads/Ernaehrung/WvL/Studie_Lebensmittelabfaelle_Langfassung.pdf%3F__blob%3DpublicationFile
https://www.bmel.de/SharedDocs/Downloads/Ernaehrung/WvL/Studie_Lebensmittelabfaelle_Langfassung.pdf%3F__blob%3DpublicationFile
https://www.muellundabfall.de/ce/analyse-bewertung-und-optimierung-von-systemen-zur-lebensmittelbewirtschaftung-teil-i/detail.html
https://www.muellundabfall.de/ce/analyse-bewertung-und-optimierung-von-systemen-zur-lebensmittelbewirtschaftung-teil-i/detail.html
http://www.refreshcoe.eu/wp-content/uploads/2017/06/Guidance-on-Interpreting-SDG-Target-12.3-as-published.pdf
http://www.refreshcoe.eu/wp-content/uploads/2017/06/Guidance-on-Interpreting-SDG-Target-12.3-as-published.pdf
https://champions123.org/sites/default/files/2020-08/business-case-for-reducing-food-loss-and-waste.pdf
https://champions123.org/sites/default/files/2020-08/business-case-for-reducing-food-loss-and-waste.pdf
https://www.thuenen.de/media/publikationen/thuenen-workingpaper/ThuenenWorkingPaper_194.pdf
https://www.thuenen.de/media/publikationen/thuenen-workingpaper/ThuenenWorkingPaper_194.pdf
https://einzelhandel.de/component/attachments/download/10492
https://doi.org/10.1016/j.wasman.2016.06.019
https://www.bmel.de/SharedDocs/Downloads/Ernaehrung/WvL/Studie_GfK.pdf;jsessionid=CDE6834D608A184D159CEA5AB5DC18E5.1_cid358?__blob=publicationFile
https://www.bmel.de/SharedDocs/Downloads/Ernaehrung/WvL/Studie_GfK.pdf;jsessionid=CDE6834D608A184D159CEA5AB5DC18E5.1_cid358?__blob=publicationFile
https://www.bmel.de/SharedDocs/Downloads/DE/_Ernaehrung/Lebensmittelverschwendung/GfK-Analyse-2020.pdf?__blob=publicationFile&v=4
https://www.bmel.de/SharedDocs/Downloads/DE/_Ernaehrung/Lebensmittelverschwendung/GfK-Analyse-2020.pdf?__blob=publicationFile&v=4
https://doi.org/10.1162/108819805775247882
https://publikationen.sachsen.de/bdb/artikel/23865


TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

144 

 

Kallbekken, S., & Sælen, H. (2013). ‘Nudging’ hotel guests to reduce food waste as a win–win environmental 
measure. Economics Letters, 119(3), 325–327. https://doi.org/10.1016/j.econlet.2013.03.019   

Kern, M, Sprick, W. (2001). Abschätzung des Potenzials an regenerativen Energieträgern im Restmüll. In: Bio- 
und Restabfallbehandlung V. Wiemer, K., Kern, M. (Hrsg.): Witzenhausen-Institut – Neues aus Forschung und 
Praxis. Witzenhausen, 149-169. 

Kern, M., Siepenkothen J., Sprick, W., Zwisele, B., Wüst, S., Böhm, C., Becker, G., Santjer, M., Hafner, G., & 
Leverenz, D. (2022). Ermittlung der Lebensmittelabfälle in Deutschland im Jahr 2020, Erfüllung der 
Berichtspflicht gegenüber der EU-Kommission im Jahr 2022 und Ableitung von Handlungsempfehlungen. 
Unveröffentlichter Abschlussbericht des Unterauftrags für das Statistische Bundesamt. 

KErn. (2014). Lebensmittelverluste und Wegwerfraten im Freistaat Bayern (Food losses and disposal rates in 
the state of Bavaria, Germany). Competence Center for Nutrition (KErn). 
https://www.kern.bayern.de/mam/cms03/wissenstransfer/dateien/lebensmittelverluste-bayern-2014.pdf  

Krause, P., Oetjen-Dehne, R., Dehne, I., Dehne, K., & Erchinger, H. (2015). Verpflichtende Umsetzung der 
Getrenntsammlung von Bioabfällen. Umweltbundesamt TEXTE 113/2020. Dessau-Roßlau. 

Kuntscher, M., Goossens, Y., Golub, B., & Schmidt, T. (2022a). ELoFoS – AP 5 Umfeldanalyse und 
Übertragbarkeit: hier: Politikoptionen. 
https://zugutfuerdietonne.de/fileadmin/zgfdt/sektorspezifische_Dialogforen/Ausser-Haus-
Verpflegung/Politikoptionen_final.pdf  

Kuntscher, M., Goossens, Y., Golub, B., & Schmidt, T. (2022b). ELoFoS – AP 5: Umfeldanalyse und 
Übertragbarkeit: hier: Handlungsempfehlungen. 
https://zugutfuerdietonne.de/fileadmin/zgfdt/sektorspezifische_Dialogforen/Ausser-Haus-
Verpflegung/Handlungsempfehlungen_final.pdf 

Landesumweltamt Brandenburg (1998). Richtlinie für die Durchführung von Untersuchungen zur Bestimmung 
der Menge und Zusammensetzung fester Siedlungsabfälle im Land Brandenburg. Fachbeiträge des 
Landesumweltamtes. https://mluk.brandenburg.de/media_fast/4055/fb_34.pdf  

Landesumweltamt Nordrhein-Westfalen (1998). Leitfaden für Analysen zur Bestimmung der Menge und 
Zusammensetzung von Abfällen aus Haushaltungen. Materialien, 47. 
https://igsvtu.lanuv.nrw.de/vtu/doc.app?DATEI=13/dokus/mat47.pdf&USER_ID=218 

Leverenz, D. (2021). The use of self-reporting methods to identify food waste reduction potentials at consumer 
level - a support to achieve SDG 12.3. https://doi.org/10.18419/opus-11508  

Leverenz, D., Hafner, G., Moussawel, S., Kranert, M., Goossens, Y., & Schmidt, T. (2021). Reducing food waste in 
hotel kitchens based on self-reported data. Industrial Marketing Management, 93, 617–627. 
https://doi.org/10.1016/j.indmarman.2020.08.008  

Leverenz, D., Moussawel, S., Maurer, C., Hafner, G., Schneider, F., Schmidt, T., & Kranert, M. (2019). 
Quantifying the prevention potential of avoidable food waste in households using a self-reporting approach. 
Resources, Conservation and Recycling, 150, 104417. https://doi.org/10.1016/j.resconrec.2019.104417  

LKV (2016). Bavarian meat inspection 2016. Landeskuratorium der Erzeugerringe für tierische Veredelung in 
Bayern e. V. (LKV Bayern). http://www.lkv.bayern.de/lkv/medien/Jahresberichte/flp_jahresbericht2016.pdf 

Mbow, C., Rosenzweig, C., Barioni, L. G., Benton, T. G., Herrero, M., Krishnapillai, M., Liwenga, E., Pradhan, P., 
Rivera-Ferre, M. G., Sapkota, T., Tubiello, F. N., & Xu, Y. (2019). Chapter 5. Food security. In Climate Change and 
Land: An IPCC special report on climate change, desertification, land degradation, sustainable land 
management, food security, and greenhouse gas fluxes in terrestrial ecosystems. Intergovernmental Panel on 
Climate Change. https://www.ipcc.ch/site/assets/uploads/sites/4/2021/02/08_Chapter-5_3.pdf  

https://doi.org/10.1016/j.econlet.2013.03.019
https://www.kern.bayern.de/mam/cms03/wissenstransfer/dateien/lebensmittelverluste-bayern-2014.pdf
https://zugutfuerdietonne.de/fileadmin/zgfdt/sektorspezifische_Dialogforen/Ausser-Haus-Verpflegung/Politikoptionen_final.pdf
https://zugutfuerdietonne.de/fileadmin/zgfdt/sektorspezifische_Dialogforen/Ausser-Haus-Verpflegung/Politikoptionen_final.pdf
https://zugutfuerdietonne.de/fileadmin/zgfdt/sektorspezifische_Dialogforen/Ausser-Haus-Verpflegung/Handlungsempfehlungen_final.pdf
https://zugutfuerdietonne.de/fileadmin/zgfdt/sektorspezifische_Dialogforen/Ausser-Haus-Verpflegung/Handlungsempfehlungen_final.pdf
https://mluk.brandenburg.de/media_fast/4055/fb_34.pdf
https://igsvtu.lanuv.nrw.de/vtu/doc.app?DATEI=13/dokus/mat47.pdf&USER_ID=218
https://doi.org/10.18419/opus-11508
https://doi.org/10.1016/j.indmarman.2020.08.008
https://doi.org/10.1016/j.resconrec.2019.104417
http://www.lkv.bayern.de/lkv/medien/Jahresberichte/flp_jahresbericht2016.pdf
https://www.ipcc.ch/site/assets/uploads/sites/4/2021/02/08_Chapter-5_3.pdf


TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

145 

 

MKUEM RLP (2021). Landesabfallbilanz Rheinland-Pfalz 2020. 
https://mkuem.rlp.de/fileadmin/mulewf/Themen/Klima-
_und_Ressourcenschutz/Kreislaufwirtschaft/Abfallbilanz/Landesabfallbilanz_Rheinland_Pfalz_2020_Corporate
_Design.pdf  

MUNV NRW (2022). Siedlungsabfälle. https://www.umwelt.nrw.de/umwelt/umwelt-und-
ressourcenschutz/abfall-und-kreislaufwirtschaft/siedlungsabfaelle (01/26/2023) 

Momeyer, P. (2011). Pig fattening, chicken fattening or biogas: investment decisions under risk. Master thesis. 
Christian-Albrechts-University of Kiel. http://www.uni-
kiel.de/Agraroekonomie/abeiten_PDFs/2011/MA2011MomeyerLB.pdf  

Moussaoui, L. S., & Desrichard, O. (2016). Act local but don’t think too global: The impact of ecological goal 
level on behavior. The Journal of Social Psychology, 156(5), 536–552. 
https://doi.org/10.1080/00224545.2015.1135780  

Orr, L., & Schmidt, T. (2019). Monitoring der Lebensmittelabfälle im Groß- und Einzelhandel in Deutschland 
2019: Daten des Lebensmitteleinzelhandels. Thünen Working Paper 168. 
https://www.thuenen.de/media/publikationen/thuenen-workingpaper/ThuenenWorkingPaper_168.pdf  

Papargyropoulou, E., Wright, N., Lozano, R., Steinberger, J., Padfield, R., & Ujang, Z. (2016). Conceptual 
framework for the study of food waste generation and prevention in the hospitality sector. Waste 
Management (New York, N.Y.), 49, 326–336. https://doi.org/10.1016/j.wasman.2016.01.017  

Parry, A., Harris, B., Fisher, K., & Forbes, H. (2020). UK progress against Courtauld 2025 targets and UN 
Sustainable Development Goal 12.3. Project code: BCV011-005. 
https://wrap.org.uk/sites/files/wrap/Progress_against_Courtauld_2025_targets_and_UN_SDG_123.pdf  

Peter, G., Kuhnert, H., Haß, M., Banse, M., Roser, S., Trierweiler, B., & Adler, C. (2013). Einschätzung der 
pflanzlichen Lebensmittelverluste im Bereich der landwirtschaftlichen Urproduktion. 
https://literatur.thuenen.de/digbib_extern/dn052055.pdf  

Priefer, C., Jörissen, J., & Bräutigam, K.-R. (2016). Food waste prevention in Europe – A cause-driven approach 
to identify the most relevant leverage points for action. Resources, Conservation and Recycling, 109, 155–165. 
https://doi.org/10.1016/j.resconrec.2016.03.004  

ResQ Club. (2019). Leave no meal behind. https://www.resq-club.com/ (31.03.2022) 

Reynolds, C., Goucher, L., Quested, T., Bromley, S., Gillick, S., Wells, V. K., Evans, D., Koh, L., Carlsson Kanyama, 
A., Katzeff, C., Svenfelt, Å., & Jackson, P. (2019). Review: Consumption-stage food waste reduction 
interventions – What works and how to design better interventions. Food Policy, 83, 7–27. 
https://doi.org/10.1016/j.foodpol.2019.01.009  

REWE Group. (2019). REWE Group-Nachhaltigkeitsbericht 2019: Nachhaltigkeitsbericht nach GRI-Standards. 
https://rewe-group-nachhaltigkeitsbericht.de/downloads/rewe_group-nachhaltigkeitsbericht_nach_gri-
standards_2019.pdf  

Schmidt, K. (2016). Explaining and promoting household food waste-prevention by an environmental 
psychological based intervention study, 111, 53–66. https://doi.org/10.1016/j.resconrec.2016.04.006  

Schmidt, T., Schneider, F.& Claupein, E. (2017). Lebensmittelabfälle in privaten Haushalten in Deutschland – 
Analyse der Ergebnisse einer repräsentativen Erhebung 2016/2017 von GfK SE – Thünen Working Paper 92. 
https://literatur.thuenen.de/digbib_extern/dn059788.pdfSchmidt, T., Schneider, F., Leverenz, D., & Hafner, G. 
(2019). Lebensmittelabfälle in Deutschland – Baseline 2015: Thünen Report 71. Advance online publication. 
https://doi.org/10.3220/REP1563519883000  

https://mkuem.rlp.de/fileadmin/mulewf/Themen/Klima-_und_Ressourcenschutz/Kreislaufwirtschaft/Abfallbilanz/Landesabfallbilanz_Rheinland_Pfalz_2020_Corporate_Design.pdf
https://mkuem.rlp.de/fileadmin/mulewf/Themen/Klima-_und_Ressourcenschutz/Kreislaufwirtschaft/Abfallbilanz/Landesabfallbilanz_Rheinland_Pfalz_2020_Corporate_Design.pdf
https://mkuem.rlp.de/fileadmin/mulewf/Themen/Klima-_und_Ressourcenschutz/Kreislaufwirtschaft/Abfallbilanz/Landesabfallbilanz_Rheinland_Pfalz_2020_Corporate_Design.pdf
https://www.umwelt.nrw.de/umwelt/umwelt-und-ressourcenschutz/abfall-und-kreislaufwirtschaft/siedlungsabfaelle
https://www.umwelt.nrw.de/umwelt/umwelt-und-ressourcenschutz/abfall-und-kreislaufwirtschaft/siedlungsabfaelle
https://doi.org/10.1080/00224545.2015.1135780
https://www.thuenen.de/media/publikationen/thuenen-workingpaper/ThuenenWorkingPaper_168.pdf
https://literatur.thuenen.de/digbib_extern/dn052055.pdf
https://doi.org/10.1016/j.foodpol.2019.01.009
https://rewe-group-nachhaltigkeitsbericht.de/downloads/rewe_group-nachhaltigkeitsbericht_nach_gri-standards_2019.pdf
https://rewe-group-nachhaltigkeitsbericht.de/downloads/rewe_group-nachhaltigkeitsbericht_nach_gri-standards_2019.pdf
https://doi.org/10.1016/j.resconrec.2016.04.006
https://literatur.thuenen.de/digbib_extern/dn059788.pdf
https://doi.org/10.3220/REP1563519883000


TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

146 

 

Schnepel, K., & Hoffmann, C. M. (2016). Genotypic differences in storage losses of sugar beet - causes and 
indirect criteria for selection. Plant Breeding, 135(1), 130–137. https://doi.org/10.1111/pbr.12338  

Schwartz, M. B., Henderson, K. E., Read, M., Danna, N., & Ickovics, J. R. (2015). New school meal regulations 
increase fruit consumption and do not increase total plate waste. Childhood Obesity (Print), 11(3), 242–247. 
https://doi.org/10.1089/chi.2015.0019  

SFK.Online. (2019). Souci Fachmann Kraut Database. https://www.sfk.online/webhelp/#datenbank.html 
(31.03.2022) 

Shaw, P., Smith, M., & Williams, I. (2018). On the Prevention of Avoidable Food Waste from Domestic 
Households. Recycling, 3(2), 24. https://doi.org/10.3390/recycling3020024  

Sheeran, P., & Webb, T. L. (2016). The Intention-Behavior Gap. Social and Personality Psychology Compass, 
10(9), 503–518. https://doi.org/10.1111/spc3.12265  

Silvennoinen, K., Heikkilä, L., Katajajuuri, J.-M., & Reinikainen, A. (2015). Food waste volume and origin: Case 
studies in the Finnish food service sector. Waste Management (New York, N.Y.), 46, 140–145. 
https://doi.org/10.1016/j.wasman.2015.09.010  

Smith, M. M., Shaw, P. J., & Williams, I. D. (Eds.) (2014). The potential for reducing avoidable food waste 
arisings from domestic households. CISA Publisher. 

Stancu, V., Haugaard, P., & Lähteenmäki, L. (2016). Determinants of consumer food waste behaviour: Two 
routes to food waste. Appetite, 96, 7–17. https://doi.org/10.1016/j.appet.2015.08.025  

Statistische Ämter des Bundes und der Länder (2020). Regionaldatenbank Deutschland. 
https://www.regionalstatistik.de/genesis/online/logon (03/31/2022) 

StBA (2020). Erhebung der Abfallerzeugung 2018. 
https://www.destatis.de/DE/Methoden/Qualitaet/Qualitaetsberichte/Umwelt/abfallerzeugung.pdf?__blob=pu
blicationFile (03/2023) 

StBA (2021). Regional koordinierte Zusammenstellung der OERE-Daten der Bundesländer für das BJ 2019 durch 
den Zentralen Auskunftsdienst des StBA. Unveröffentlichte Datenzusammenstellung, Wiesbaden. 

StBA (2022). Abfallbilanz (Abfallaufkommen / -verbleib, Abfallintensität, Abfallaufkommen nach 
Wirtschaftszweigen) 2020. https://www.destatis.de/DE/Themen/Gesellschaft-
Umwelt/Umwelt/Abfallwirtschaft/Publikationen/Downloads-Abfallwirtschaft/abfallbilanz-pdf-
5321001.pdf?__blob=publicationFile (01/27/2023) 

StBA (2023a). Lebensmittelabfälle in Deutschland im Berichtsjahr 2020 (vorläufiges Ergebnis). 
https://www.destatis.de/DE/Themen/Gesellschaft-
Umwelt/Umwelt/Abfallwirtschaft/Tabellen/lebensmittelabfaelle.html (03/07/2023) 

StBA (2023b). Wirtschaftszweig. 
https://www.destatis.de/DE/Themen/Arbeit/Arbeitsmarkt/Glossar/wirtschaftszweig.html (01/26/2023) 

StBA (2023c). Lebensmittelabfälle in Deutschland im Berichtsjahr 2020. 
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Umwelt/Abfallwirtschaft/_inhalt.html#sprg229182 
(06/26/2023) 

Stefan, V., van Herpen, E., Tudoran, A. A., & Lähteenmäki, L. (2013). Avoiding food waste by Romanian 
consumers: The importance of planning and shopping routines. Food Quality and Preference, 28(1), 375–381. 
https://doi.org/10.1016/j.foodqual.2012.11.001  

Stöckli, S., Niklaus, E., & Dorn, M. (2018). Call for testing interventions to prevent consumer food waste. 
Resources, Conservation and Recycling, 136, 445–462. https://doi.org/10.1016/j.resconrec.2018.03.029  

https://doi.org/10.1111/pbr.12338
https://doi.org/10.1089/chi.2015.0019
https://www.sfk.online/webhelp/#datenbank.html
https://doi.org/10.3390/recycling3020024
https://doi.org/10.1111/spc3.12265
https://doi.org/10.1016/j.wasman.2015.09.010
https://doi.org/10.1016/j.appet.2015.08.025
https://www.regionalstatistik.de/genesis/online/logon
https://www.destatis.de/DE/Methoden/Qualitaet/Qualitaetsberichte/Umwelt/abfallerzeugung.pdf?__blob=publicationFile
https://www.destatis.de/DE/Methoden/Qualitaet/Qualitaetsberichte/Umwelt/abfallerzeugung.pdf?__blob=publicationFile
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Umwelt/Abfallwirtschaft/Publikationen/Downloads-Abfallwirtschaft/abfallbilanz-pdf-5321001.pdf?__blob=publicationFile
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Umwelt/Abfallwirtschaft/Publikationen/Downloads-Abfallwirtschaft/abfallbilanz-pdf-5321001.pdf?__blob=publicationFile
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Umwelt/Abfallwirtschaft/Publikationen/Downloads-Abfallwirtschaft/abfallbilanz-pdf-5321001.pdf?__blob=publicationFile
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Umwelt/Abfallwirtschaft/Tabellen/lebensmittelabfaelle.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Umwelt/Abfallwirtschaft/Tabellen/lebensmittelabfaelle.html
https://www.destatis.de/DE/Themen/Arbeit/Arbeitsmarkt/Glossar/wirtschaftszweig.html
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Umwelt/Abfallwirtschaft/_inhalt.html#sprg229182
https://doi.org/10.1016/j.foodqual.2012.11.001
https://doi.org/10.1016/j.resconrec.2018.03.029


TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

147 

 

Themen, D. (2014). Reduction of food losses and waste in Europe and Central Asia for improved food security 
and agrifood chain efficiency. FAO. http://www.fao.org/3/a-au844e.pdf  

Thiagarajah, K., & Getty, V. M. (2013). Impact on plate waste of switching from a tray to a trayless delivery 
system in a university dining hall and employee response to the switch. Journal of the Academy of Nutrition 
and Dietetics, 113(1), 141–145. https://doi.org/10.1016/j.jand.2012.07.004  

Thieme, A., Comber, R., Miebach, J., Weeden, J., Kraemer, N., Lawson, S., & Olivier, P. (2012). ‘‘We’ve bin 
watching you’’- designing for reflection and social persuasion to promote sustainable lifestyles: In Joseph A. 
Konstan, Ed H. Chi, Kristina Höök (Eds.): Proceedings of the 2012 ACM annual conference on Human Factors in 
Computing Systems - CHI ‘12. the 2012 ACM annual conference. Austin, Texas, USA, 05.05.2012 - 10.05.2012. 
New York, New York, USA: ACM Press, pp. 2337–2346  

Too Good To Go. (2019). Rette leckeres Essen und bekämpfe die Verschwendung. https://toogoodtogo.de 
(03/31/2022) 

UBA (2016). Einstufung von Abfällen. https://www.umweltbundesamt.de/themen/abfall-
ressourcen/abfallwirtschaft/abfallarten/einstufung-von-abfaellen (02/01/2023) 

United Nations. (2015). Transforming our world: the 2030 agenda for sustainable development: A/RES/70/1. 
http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E 

United Nations Environment Programme. (2021). Food Waste Index Report 2021. Nairobi. 
https://wedocs.unep.org/bitstream/handle/20.500.11822/35280/FoodWaste.pdf 

Verma, M., Vreede, L. de, Achterbosch, T., & Rutten, M. M. (2020). Consumers discard a lot more food than 
widely believed: Estimates of global food waste using an energy gap approach and affluence elasticity of food 
waste. PloS One, 15(2), e0228369. https://doi.org/10.1371/journal.pone.0228369  

Visschers, V. H.M., Wickli, N., & Siegrist, M. (2016). Sorting out food waste behaviour: A survey on the 
motivators and barriers of self-reported amounts of food waste in households. Journal of Environmental 
Psychology, 45, 66–78. https://doi.org/10.1016/j.jenvp.2015.11.007  

Wagner, J., Kügler, T., Baumann, J., Günther, M., & Finke, E. (2014). Bericht zur Fortschreibung der 
Sortierrichtlinie 1998. https://publikationen.sachsen.de/bdb/artikel/23865/documents/39981  

Wansink, B., & van Ittersum, K. (2013). Portion size me: Plate-size induced consumption norms and win-win 
solutions for reducing food intake and waste. Journal of Experimental Psychology. Applied, 19(4), 320–332. 
https://doi.org/10.1037/a0035053  

Waskow, F., Blumenthal, A., Wieschollek, S., & Polit, G. (2016). Fallstudie: Vermeidung von 
Lebensmittelabfällen in der Verpflegung von Ganztagsschulen. Working Paper I: Erhebung, Relevanz und 
Ursachen von Lebensmittelabfällen in der Mittagsverpflegung von Ganztagsschulen. Düsseldorf. 
Bundesministerium für Bildung und Forschung; FONA; DLR. 
https://www.researchgate.net/profile/Frank_Waskow/publication/311571930_Erhebung_Relevanz_und_Ursa
chen_von_Lebensmittelabfallen_in_der_Mittagsverpflegung_von_Ganztagsschulen/links/584db02708aed95c2
503238f/Erhebung-Relevanz-und-Ursachen-von-Lebensmittelabf  

Waskow, F., Niepagenkemper, L., Blumenthal, A., & Burdick, B. (2019). Vermeidung von Speiseabfällen in der 
Schulverpflegung. In T. Schmidt, S. Baumgardt, A. Blumenthal, B. Burdick, E. Claupein, W. Dirksmeyer, G. 
Hafner, K. Klockgether, F. Koch, D. Leverenz, M. Lörchner, S. Ludwig-Ohm, L. Niepagenkemper, K. Owusu-
Sekyere, & F. Waskow (Eds.), Wege zur Reduzierung von Lebensmittelabfällen - Pathways to REduce FOod 
WASte (REFOWAS): Maßnahmen, Bewertungsrahmen und Analysewerkzeuge sowie zukunftsfähige Ansätze für 
einen nachhaltigen Umgang mit Lebensmitteln unter Einbindung sozio-ökologischer Innovationen. Thünen 
Report 73 (Vol. 1, pp. 147–186). https://www.thuenen.de/media/publikationen/thuenen-report/Thuenen-
Report_73_Vol1.pdf  

http://www.fao.org/3/a-au844e.pdf
https://doi.org/10.1016/j.jand.2012.07.004
https://toogoodtogo.de/
https://www.umweltbundesamt.de/themen/abfall-ressourcen/abfallwirtschaft/abfallarten/einstufung-von-abfaellen
https://www.umweltbundesamt.de/themen/abfall-ressourcen/abfallwirtschaft/abfallarten/einstufung-von-abfaellen
http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
https://wedocs.unep.org/bitstream/handle/20.500.11822/35280/FoodWaste.pdf
https://doi.org/10.1371/journal.pone.0228369
https://doi.org/10.1016/j.jenvp.2015.11.007
https://publikationen.sachsen.de/bdb/artikel/23865/documents/39981
https://doi.org/10.1037/a0035053
https://www.researchgate.net/profile/Frank_Waskow/publication/311571930_Erhebung_Relevanz_und_Ursachen_von_Lebensmittelabfallen_in_der_Mittagsverpflegung_von_Ganztagsschulen/links/584db02708aed95c2503238f/Erhebung-Relevanz-und-Ursachen-von-Lebensmittelabf
https://www.researchgate.net/profile/Frank_Waskow/publication/311571930_Erhebung_Relevanz_und_Ursachen_von_Lebensmittelabfallen_in_der_Mittagsverpflegung_von_Ganztagsschulen/links/584db02708aed95c2503238f/Erhebung-Relevanz-und-Ursachen-von-Lebensmittelabf
https://www.researchgate.net/profile/Frank_Waskow/publication/311571930_Erhebung_Relevanz_und_Ursachen_von_Lebensmittelabfallen_in_der_Mittagsverpflegung_von_Ganztagsschulen/links/584db02708aed95c2503238f/Erhebung-Relevanz-und-Ursachen-von-Lebensmittelabf
https://www.thuenen.de/media/publikationen/thuenen-report/Thuenen-Report_73_Vol1.pdf
https://www.thuenen.de/media/publikationen/thuenen-report/Thuenen-Report_73_Vol1.pdf


TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

148 

 

Whitehair, K. J., Shanklin, C. W., & Brannon, L. A. (2013). Written messages improve edible food waste 
behaviors in a university dining facility. Journal of the Academy of Nutrition and Dietetics, 113(1), 63–69. 
https://doi.org/10.1016/j.jand.2012.09.015  

Williamson, S., Block, L. G., & Keller, P. A. (2016). Of Waste and Waists: The Effect of Plate Material on Food 
Consumption and Waste. Journal of the Association for Consumer Research, 1(1), 147–160. 
https://doi.org/10.1086/684287 

WI (ehemals Prof. Wiemer & Partner) (1993). Gewerbeabfallkataster Rheinland-Pfalz. Im Auftrag des 
Ministeriums für Umwelt Rheinland-Pfalz. Mainz. 

WRAP. (2020a). Courtauld Commitment 2025 Milestone Progress Report: Building a sustainable future for UK 
food and drink. 
https://www.wrap.org.uk/sites/files/wrap/Courtauld_Commitment_2025_Milestone_Progress_Report.pdf  

WRAP. (2020b). History of Courtauld: Tackling waste in the food supply chain since 2005. 
https://www.wrap.org.uk/food-drink/business-food-waste/history-courtauld (03/31/2022) 

Young, W., Russell, S. V., Robinson, C. A., & Barkemeyer, R. (2017). Can social media be a tool for reducing 
consumers’ food waste? A behaviour change experiment by a UK retailer. Resources, Conservation and 
Recycling, 117, 195–203. https://doi.org/10.1016/j.resconrec.2016.10.016  

Zimmerman, B. J. (2002). Becoming a Self-Regulated Learner: An Overview. Theory into Practice, 41(2), 64–70. 
https://doi.org/10.1207/s15430421tip4102_2   

https://doi.org/10.1016/j.jand.2012.09.015
https://doi.org/10.1086/684287
https://www.wrap.org.uk/sites/files/wrap/Courtauld_Commitment_2025_Milestone_Progress_Report.pdf
https://www.wrap.org.uk/food-drink/business-food-waste/history-courtauld
https://doi.org/10.1016/j.resconrec.2016.10.016
https://doi.org/10.1207/s15430421tip4102_2


TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

149 

 

A Annex – Delegated Decision (EU) 2019/1597 

A.1 Annex I – Attribution of food waste to the different stages of the food supply chain 

Figure 19:  Attribution of food waste to the different stages of the food supply chain according 
to Annex I of Delegated Decision (EU) 2019/1597 

 
Source: Delegated Decision (EU) 2019/1597 
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A.2 Annex II – List of the types of waste with a reporting obligation 

Figure 20 List of the types of waste with a reporting obligation according to Annex II of 
Delegated Decision (EU) 2019/1597 

 
Source: Delegated Decision (EU) 2019/1597 



TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 
2022 and derivation of recommendations for action – Final report 

151 

 

B Annex – List of waste codes taken into account in the individual stages of 
the food supply chain in addition to those in Delegated Decision (EU) 
2019/1597 

Table 36: List of the waste codes in Germany taken into account in the individual stages of 
the food supply chain for reporting year 2020 in addition to those in Annex II of 
Delegated Decision (EU) 2019/1597 

Waste code Description  Stage of the food 
supply chain 

1 2 3 4 5 

02 01 Wastes from agriculture, horticulture, aquaculture, forestry, hunting 
and fishing 

     

02 01 02 Animal-tissue waste x o  o  

02 01 03 Plant-tissue waste x o  o  

02 02  Wastes from the preparation and processing of meat, fish and other 
foods of animal origin 

     

02 02 01 Sludges from washing and cleaning  x    

02 02 02 Animal-tissue waste o x o o  

02 02 03 Materials unsuitable for consumption or processing  x    

02 02 04 Sludges from on-site effluent treatment  x    

02 02 99 Wastes not otherwise specified o x o o  

02 03 Wastes from fruit, vegetables, cereals, edible oils, cocoa, coffee, tea 
and tobacco preparation and processing; conserve production; yeast 
and yeast extract production, molasses preparation and 
fermentation 

     

02 03 01 Sludges from washing, cleaning, peeling, centrifuging and separation  x    

02 03 02 Wastes from preserving agents  x    

02 03 03 Wastes from solvent extraction  x    

02 03 04 Materials unsuitable for consumption or processing  x    

02 03 05 Sludges from on-site effluent treatment  x    

02 03 99 Wastes not otherwise specified o x  o  

02 04 Wastes from sugar processing      

02 04 01 Soil from cleaning and washing beet  x    

02 04 02 Off-specification calcium carbonate  x    

02 04 03 Sludges from on-site effluent treatment  x    

02 04 99 Wastes not otherwise specified  x    

02 05 Wastes from the dairy products industry      
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Waste code Description  Stage of the food 
supply chain 

1 2 3 4 5 

02 05 01 Materials unsuitable for consumption or processing  x    

02 05 02 Sludges from on-site effluent treatment  x    

02 05 99 Wastes not otherwise specified o x o o  

02 06 Wastes from the baking and confectionery industry      

02 06 01 Materials unsuitable for consumption or processing  x    

02 06 02 Wastes from preserving agents  x    

02 06 03 Sludges from on-site effluent treatment  x    

02 06 99 Wastes not otherwise specified  x    

02 07 Wastes from the production of alcoholic and non-alcoholic 
beverages (except coffee, tea and cocoa) 

     

02 07 01 Wastes from washing, cleaning and mechanical reduction of raw 
materials 

o x    

02 07 02 Wastes from spirits distillation  x    

02 07 03 Wastes from chemical treatment  x    

02 07 04 Materials unsuitable for consumption or processing  x    

02 07 05 Sludges from on-site effluent treatment  x    

02 07 99 Wastes not otherwise specified o x o o  

16 03 Off-specification batches and unused products      

16 03 06 Organic wastes other than those mentioned in 16 03 05 o o x o  

20 01 Municipal wastes: separately collected fractions      

20 01 08 Biodegradable kitchen and canteen waste o o x x x1 

20 01 25 Edible oil and fat o o x x x1 

20 03 Municipal wastes: other municipal wastes      

20 03 01 Mixed municipal waste o o x x x 

20 03 02 Waste from markets o o x o  
x = Waste code for stages of the food supply chain in accordance with Annex II of Delegated Decision (EU) 2019/1597. 
o = Waste code taken into account in other stages of the food supply chain based on the results of the national waste 
statistics. Exclusively includes the waste codes from Annex II of Delegated Decision (EU) 2019/1597. 
1 This waste code was not taken into account for stage 5 of the food supply chain because the amounts of waste in the 
German waste management system for this waste code are usually not generated by private households. 
Source: Own illustration, StBA 
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C Annex – Allocation of the samples to the strata (per sampling campaign) 
for the biowaste analysis 

Table 37:  Allocation of the sample units to the strata for the biowaste analysis in reporting 
year 2020 (per sampling campaign) 

Federal strata 

Number 
of örE 

Sample units per strata for each public waste 
disposal authority (örE)  

Settlement 
structure 

Level of access to a 
biowaste bin 

Outskirts City LHE 

Rural 
(<150 i/km²) 

High 4 72 24 24 

Low 2 24 62 

No access1 -- -- -- -- 

Densely populated 
rural area 

(150-750 i/km²) 

High 7 144 30 30 

Low 3 42 18 6 

No access1 -- -- -- -- 

Urban/metropolita
n 

(>750 i/km²) 

High 3 18 18 18 

Low 7 57 63 45 

No access1 -- -- -- -- 
1 No access to a biowaste bin 
2 City and LHE were combined in DE strata 2 because no differentiation was made between them in the analyses. 
Source: Own research, WI, ARGUS, INFA, USTUTT 
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D Annex – Online survey 

Figure 21: Online questionnaire 
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Source: Kern et al. (2022) 



TEXTE Determination of food waste in Germany in 2020, fulfilment of the reporting obligation to the EU Commission in 2022 and derivation of recommendations for action – Final report 

159 

 

E Annex – Overview of the waste coefficients 

Table 38: List of all waste coefficients including the methodology used to derive them for the reporting year 2020 in Germany1 

Waste code Description 
 

Number of 
responses 
to survey 

Methodology used to derive 
waste coefficient 

Waste 
coefficient 
in % 

Amount of 
waste RY 2020 
in t before 
waste 
coefficient2 

Amount of 
waste RY 2020 
in t after waste 
coefficient2 

Stage 
of the 
food 
supply 
chain 

02 01 Wastes from agriculture, horticulture, 
aquaculture, forestry, hunting and fishing 

      

02 01 02 Animal-tissue waste 2 Expert opinion 
(supplementing the t-
distribution) 

0 46,174 0 1, 2, 4 

02 01 03 Plant-tissue waste 13 Expert opinion 
(supplementing the t-
distribution) 

33 634,993 209,548 1, 2, 4 

02 02  Wastes from the preparation and processing of 
meat, fish and other foods of animal origin 

      

02 02 01 Sludges from washing and cleaning 0 100 % upper limit 100 10,917 10,917 2 

02 02 02 Animal-tissue waste 2 Expert opinion 
(supplementing the t-
distribution) 

0 97,535 0 1-4 

02 02 03 Materials unsuitable for consumption or 
processing 

6 Expert opinion 
(supplementing the t-
distribution) 

43 130,606 56,161 2 

02 02 04 Sludges from on-site effluent treatment 6 Expert opinion 
(supplementing the t-
distribution) 

54 362,523 195,762 2 
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Waste code Description 
 

Number of 
responses 
to survey 

Methodology used to derive 
waste coefficient 

Waste 
coefficient 
in % 

Amount of 
waste RY 2020 
in t before 
waste 
coefficient2 

Amount of 
waste RY 2020 
in t after waste 
coefficient2 

Stage 
of the 
food 
supply 
chain 

02 02 99 Wastes not otherwise specified 0 100 % upper limit 100 84,116 84,116 1-4 

02 03 Wastes from fruit, vegetables, cereals, edible 
oils, cocoa, coffee, tea and tobacco preparation 
and processing; conserve production; yeast and 
yeast extract production, molasses preparation 
and fermentation 

      

02 03 01 Sludges from washing, cleaning, peeling, 
centrifuging and separation 

1 100 % upper limit 100 53,174 53,174 2 

02 03 02 Wastes from preserving agents Not 
queried 

100 % upper limit 100 0 0 2 

02 03 03 Wastes from solvent extraction Not 
queried 

100 % upper limit 100 / / 2 

02 03 04 Materials unsuitable for consumption or 
processing 

16 Expert opinion 
(supplementing the t-
distribution) 

71 104,324 74,070 2 

02 03 05 Sludges from on-site effluent treatment 1 100 % upper limit 100 109,055 109,055 2 

02 03 99 Wastes not otherwise specified 1 100 % upper limit 100 41,430 41,430 1, 2, 4 

02 04 Wastes from sugar processing       

02 04 01 Soil from cleaning and washing beet Not 
queried 

100 % upper limit 100 / / 2 

02 04 02 Off-specification calcium carbonate Not 
queried 

100 % upper limit 100 / / 2 
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Waste code Description 
 

Number of 
responses 
to survey 

Methodology used to derive 
waste coefficient 

Waste 
coefficient 
in % 

Amount of 
waste RY 2020 
in t before 
waste 
coefficient2 

Amount of 
waste RY 2020 
in t after waste 
coefficient2 

Stage 
of the 
food 
supply 
chain 

02 04 03 Sludges from on-site effluent treatment Not 
queried 

100 % upper limit 100 0 0 2 

02 04 99 Wastes not otherwise specified 1 100 % upper limit 100 / / 2 

02 05 Wastes from the dairy products industry       

02 05 01 Materials unsuitable for consumption or 
processing 

2 Expert opinion 
(supplementing the t-
distribution) 

100 159,888 159,888 2 

02 05 02 Sludges from on-site effluent treatment 2 Expert opinion 
(supplementing the t-
distribution) 

54 52,143 28,157 2 

02 05 99 Wastes not otherwise specified 0 100 % upper limit 100 19,409 19,409  1-4 

02 06 Wastes from the baking and confectionery 
industry 

      

02 06 01 Materials unsuitable for consumption or 
processing 

6 Expert opinion 
(supplementing the t-
distribution) 

100 275,045 275,045 2 

02 06 02 Wastes from preserving agents Not 
queried 

100 % upper limit 100 0 0 2 

02 06 03 Sludges from on-site effluent treatment 0 100 % upper limit 100 6,037 6,037 2 

02 06 99 Wastes not otherwise specified Not 
queried 

100 % upper limit 100 764 764 2 
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Waste code Description 
 

Number of 
responses 
to survey 

Methodology used to derive 
waste coefficient 

Waste 
coefficient 
in % 

Amount of 
waste RY 2020 
in t before 
waste 
coefficient2 

Amount of 
waste RY 2020 
in t after waste 
coefficient2 

Stage 
of the 
food 
supply 
chain 

02 07 Wastes from the production of alcoholic and 
non-alcoholic beverages (except coffee, tea and 
cocoa) 

      

02 07 01 Wastes from washing, cleaning and mechanical 
reduction of raw materials 

0 100 % upper limit 100 1,657 1,657 1, 2 

02 07 02 Wastes from spirits distillation 0 100 % upper limit 100 / / 2 

02 07 03 Wastes from chemical treatment Not 
queried 

100 % upper limit 100 0 0 2 

02 07 04 Materials unsuitable for consumption or 
processing 

3 Expert opinion 
(supplementing the t-
distribution) 

71 67,350 47,818 2 

02 07 05 Sludges from on-site effluent treatment 1 100 % upper limit 100 5,258 5,258 2 

02 07 99 Wastes not otherwise specified 0 100 % upper limit 100 3,433 3,433 1-4 

16 03 Off-specification batches and unused products       

16 03 06 Organic wastes other than those mentioned in 16 
03 05 

1 100 % upper limit 100 10,046 10,046 1-4 

20 01 Municipal wastes: separately collected fractions       

20 01 08 Biodegradable kitchen and canteen waste 8 Expert opinion 
(supplementing the t-
distribution) 

100 903,857 903,857 1-4 

20 01 25 Edible oil and fat 2 Expert opinion 
(supplementing the t-
distribution) 

100 53,449 53,449 1-4 
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Waste code Description 
 

Number of 
responses 
to survey 

Methodology used to derive 
waste coefficient 

Waste 
coefficient 
in % 

Amount of 
waste RY 2020 
in t before 
waste 
coefficient2 

Amount of 
waste RY 2020 
in t after waste 
coefficient2 

Stage 
of the 
food 
supply 
chain

20 03 Municipal wastes: other municipal wastes

20 03 013 Mixed municipal waste  Weighted average of the
Consortium

29 22,429,665 7,287,7075 1-5 

20 03 01 
004 
 

Non-differentiable mixed municipal waste  Not determined; waste 
coefficient for 20 03 01 was 
used  

29 Not possible to report amount. 
Amount is included in 20 03 01. 

1-4 

20 03 01 
014 
 

Household waste, commercial waste similar to 
household waste 

 Waste sorting analysis 33 10,765,345 3,552,564 5 

20 03 01 
024 
 

Commercial waste similar to household waste, 
collected separately 

 Waste sorting analyses, 
estimate based on expert 
opinion 

4 Not possible to report amount. 
Amount is included in 20 03 01. 

 
1-4 

20 03 01 
044  

Waste from biowaste bins  Waste sorting analysis 36 5,035,581 1,812,809 5 

20 03 02 Waste from markets 5 Expert opinion 
(supplementing the t-
distribution) 

100 82,426 82,426 1-4 

/ = No verification due to limited statistical reliability. 
1 The reported amounts of waste for each waste code exclusively represent results aggregated by economic sector and stage of the food supply chain.  
2Values determined from the data set for food waste monitoring for reporting year 2020, without consideration of home composting (1,130,908 t), rounded values. 
3 Including the modification “commercial waste”. Further information on the redistribution of commercial waste to the different stages of the food supply chain is provided in Chapter 5.1.2.2. 
4 The waste codes are usually listed in the European List of Waste as six-digit numbers. Eight-digit numbers are sometimes used in Germany for a more detailed classification, as in the case of 
mixed municipal waste. 
5 This amount is the total of the values for the four eight-digit codes – after application of the waste coefficient in each case. 

Source: Own research, StBA 
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Supplementary explanation of the methodology used to derive the waste coefficients: 

The waste coefficient for mixed municipal waste (20 03 01) was derived on the basis of waste sorting analyses and an estimate based on expert opinion 
(see Chapter 6.1). 

Waste codes with less than 1,000 t of waste in the reporting year 2019 were not included in the voluntary online survey. The waste coefficients for these 
waste codes were set at 100 %. This applied to eight waste codes (see Chapter 6.2.3). 

The waste coefficients for waste codes with less than two responses in the voluntary online survey carried out by the consortium were also defined as 
100 %. There was one response for six of the waste codes and no response for a further seven waste codes (see Chapter 6.2.5). 

The waste coefficients for waste codes with at least two responses in the voluntary online survey carried out by the consortium were derived on the 
basis of expert opinion (supplementing the t-distribution) by the consortium. This applied to 13 waste codes (see Chapter 6.2.5). 
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