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3. TABLE SHOWING FOOD WASTE GENERATION IN EU MEMBER STATES AS REPORTED BY DIFFERENT SOURCES IN 

TONNES/YEAR 

(EUROSTAT 2010, BMFLUW 2009, Ademilua 2009, Obersteiner & Schneider 2006, Schneider & Wassermann 2004, CRI 2001, EA 2003, WRAP 

2008, 2009, Statistisches Bundesamt 2009, Kohl 2009, SEI 2008,  EEIC 2008, Irish EPA 2009, Panagiotis & Christopoulos 2005, ADEME 2004, 

ARSO 2010, Naturvårdsverket 2010) 
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t year Source t year Source t year Source t year Source

Austria AT            570 544     2 006    Eurostat (2010)             267 000     2 008    BMLFUW (2009)            784 570   
 2006, 

2008 

 Obersteiner & Schneider 

(2006), Ademilua (2009) 
           103 500   2008 BMLFUW (2009)

Belgium BE        2 311 847     2 006    Eurostat (2010)             347 374     2 006    Eurostat (2010)             157 500    estimated            273 000   estimated

Bulgaria BG            358 687     2 006    Eurostat (2010)               10 102     2 006    Eurostat (2010)               38 594    estimated              17 389   2006 Eurostat (2010) 

Cyprus CY            186 917     2 006    Eurostat (2010)                 7 872     2 006    Eurostat (2010)                 3 832    estimated              13 549   2006 Eurostat (2010) 

Czech Republic CZ            361 813     2 006    Eurostat (2010)               41 404     2 006    Eurostat (2010)             108 723     2 006    Eurostat (2010)               71 269   2006 Eurostat (2010) 

Denmark DK            101 646     2 006    Eurostat (2010)               45 676   
 calc. from CRI Danish food 

waste report (2001) 
           494 914   

 calc. from CRI Danish food 

waste report (2001) 
             28 679   2006 Eurostat (2010) 

Estonia EE            237 257     2 006    Eurostat (2010)               13 251     2 006    Eurostat (2010)               82 236     2 008   
 calc. from (SEI 2008,  EEIC 

2008)  
             24 564   2008

calc. from (SEI 2008,  EEIC 

2008) 

Germany DE        1 848 881     2 006    Eurostat (2010)               72 000     2 007   
 Statistisches Bundesamt 

(2009) 
       7 676 471     2 006    Eurostat (2010)         2 000 000   Kohl (2009)

Greece GR              73 081     2 006    Eurostat (2010)                     882     2 006    Eurostat (2010)                 1 461     2 002   
 Panagiotis & Christopoulos 

(2005) 
               1 518   2006 Eurostat (2010) 

Finland FI            590 442     2 006    Eurostat (2010)               76 282     2 006    Eurostat (2010)               90 000     2 009    HSY Study            131 305   2006 Eurostat (2010) 

France FR            626 000     2 006    Eurostat (2010)             782 339     2 006    Eurostat (2010)         6 322 944   
 calc. from CRI Danish food 

waste report (2001) 
       1 080 000   2003 ADEME (2004)

Hungary HU        1 157 419     2 006    Eurostat (2010)             112 388     2 006    Eurostat (2010)               45 509     2 006    Eurostat (2010)             193 452   2006 Eurostat (2010) 

Ireland IE            465 945     2 006    Eurostat (2010)             107 598     2 006    Eurostat (2010)             292 000     2 008   
 estimated from Irish EPA 

(2009) 
           185 208   2006 Eurostat (2010) 

Italy IT        5 662 838     2 006    Eurostat (2010)             149 756     2 006    Eurostat (2010)         2 706 793     2 006    Eurostat (2010)             257 774   2006 Eurostat (2010) 

Latvia LV            125 635     2 006    Eurostat (2010)                 3 870     2 006    Eurostat (2010)               10 466     2 006    Eurostat (2010)                 6 661   2006 Eurostat (2010) 

Lithuania LT            222 205     2 006    Eurostat (2010)               91 240     2 006    Eurostat (2010)               17 016    estimated            157 051   2006 Eurostat (2010) 

Luxembourg LU                2 665     2 006    Eurostat (2010)               11 329     2 006    Eurostat (2010)               62 538     2 006    Eurostat (2010)               19 500   2006 Eurostat (2010) 

Malta MT                    271     2 006    Eurostat (2010)                 1 044     2 006    Eurostat (2010)                 1 778     2 006    Eurostat (2010)                 1 796   2006 Eurostat (2010) 

Netherlands NL        6 412 330     2 006    Eurostat (2010)             443 192     2 006    Eurostat (2010)             841 212    estimated            762 864   2006 Eurostat (2010) 

Poland PL        6 566 060     2 006    Eurostat (2010)             130 915     2 006    Eurostat (2010)         2 049 844     2 006    Eurostat (2010)             225 344   2006 Eurostat (2010) 

Portugal PT            632 395     2 006    Eurostat (2010)             137 349     2 006    Eurostat (2010)               52 848    estimated            236 418   2006 Eurostat (2010) 

Romania RO            487 751     2 006    Eurostat (2010)             400 348     2 006    Eurostat (2010)             108 051    estimated            689 118   2006 Eurostat (2010) 

Slovakia SK            347 773     2 006    Eurostat (2010)               38 592     2 006    Eurostat (2010)               78 546     2 006    Eurostat (2010)               66 429   2006 Eurostat (2010) 

Slovenia SI              42 072     2 006    Eurostat (2010)               23 971     2 006    Eurostat (2010)               25 215     2 006    Eurostat (2010)               11 405   2007 ARSO (2010)

Spain ES        2 170 910     2 006    Eurostat (2010)         1 244 846     2 006    Eurostat (2010)             218 791    estimated        2 142 746   2006 Eurostat (2010) 

Sweden SE            601 327     2 006    Eurostat (2010)             110 253     2 006    Naturvårdsverket (2010)             911 000     2 008   
 calc. from Naturvårdsverket 

(2010) 
           298 880   2006 Naturvårdsverket (2010) 

United Kingdom GB        4 100 000    

2002/2

 EA (2003)        1 600 000     2 007    WRAP (2008)         6 700 000     2 008    WRAP (2009)         3 000 000   2007 WRAP (2008) 

Food Manufacturing and Processing industry Wholesale and retail (including market waste) Households Food service and restaurant waste 
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Avoidable food waste: Food that is thrown away that was, at some point prior to disposal, fit for 

human consumption (e.g. slices of bread, apples, meat). 

Best available data: Data which, in the absence of other more accurate data, represents the best set 

of data available and reflects the most validated set of assumptions and extrapolations possible at 

the current time. 

Bio-waste: Defined by the European Commission in the green paper on the management of bio-

waste as “biodegradable garden and park waste, food and kitchen waste from households, 

restaurants,  caterers  and  retail  premises,  and  comparable  waste  from  food processing plants. It 

does not include forestry or agricultural residues, manure, sewage sludge, or  other  biodegradable  

waste  such  as  natural  textiles,  paper  or  processed  wood.  It also excludes those by-products of 

food production that never become waste.” 

Business as usual (BAU): Also known as non-action, this situation assumes the continuation of the 

current set of legislative policies with no additions or changes to their applications. In the case of bio-

waste and food waste, this involves the continued unmodified application of the policies and 

principles in the Landfill Directive 1999/31/EC, the Waste Framework Directive 2008/98/EC, the 

Thematic Strategy on the Prevention and Recycling of Waste and the green paper on bio-waste 

management in the EU.  

By-product: Defined in Article 5 of the Revised Waste Framework Directive as “a substance or object, 

resulting from a production process, the primary aim of which is not the production of that item” 

meeting the following conditions:  

“(a) further use of the substance or object is certain; 

(b) the substance or object can be used directly without any further processing other 

than normal industrial practice; 

(c) the substance or object is produced as an integral part of a production process; and 

(d) further use is lawful, i.e. the substance or object fulfils all relevant product, 

environmental and health protection requirements for the specific use and will not 

lead to overall adverse environmental or human health impacts.” 
 
Edible food waste: Food waste which was, at some point prior to disposal, fit for human 

consumption; includes both avoidable food waste (e.g. slices of bread, apples, meat) and possibly 

avoidable food waste (e.g. bread crust, potato skins). 

EWC 09 NOT 093: Animal and vegetal waste excluding slurry and manure; data set calculated to 

assess the current quantities of food waste generated in the EU27. Derived from the following waste 

streams, as measured by EUROSTAT: 

� (EWC_09) Animal and vegetal wastes 

� (EWC_0911) Animal waste of food preparation and products 

� (EWC_093) Animal faeces, urine and manure 

The calculation of EWC 09 NOT 093 involves the assumption that EWC_0911 is already included in 

EWC_09 and the subtraction of EWC_093 from EWC_09 to exclude animal manure, as agricultural 

waste is not addressed in the current study. The reference year for the data used for this category, in 

the current study, is 2006. 

Food waste: is waste composed of raw or cooked food materials and includes food materials 

discarded before, during or after food preparation, in the process of manufacturing, distribution, 

retail or food service activities, and includes materials such as vegetable peelings, meat trimmings, 

and spoiled or excess ingredients or prepared food. Food waste can be both edible or inedible.  
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Inedible food waste: Food waste arising from food preparation that was not any point edible (e.g 

bones, egg shells, pineapple skins); inedible food waste is considered unavoidable food waste. 

Possibly avoidable food waste: Food, fit for human consumption, that some people eat and others 

do not (e.g. bread crusts, potato skins). 

Prevention: The revised Waste Framework Directive defines prevention, as related to waste, as 

“measures taken before a substance, material or product has become waste, that reduce:  

(a) the quantity of waste, including through the re-use of products or the extension of 

the life span of products; 

(b) the adverse impacts of the generated waste on the environment and human health; 

or  

(c) the content of harmful substances in materials and products”. 

Stakeholder: Parties involved in or affected by a given course of action; in the current study 

stakeholders representing public authorities, NGOs, associations and private sector organizations 

were consulted. 

Take-back: As defined by DEFRA, a system whereby, “some retailers include clauses in supply 

contracts that entitle them to return stock to their suppliers once it has reached a specified amount 

of residual shelf-life remaining e.g. 75%. 

Unavoidable food waste: Waste arising from food preparation that is not, and has not, been fit for 

human consumption under normal circumstances (e.g. bones, egg shells, pineapple skins). 
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5. TECHNICAL GLOSSARY FOR SECTION 0 
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Term Definition 

Abiotic resource depletion 

potential 

Resource depletion can be defined as the decreasing availability 

of natural resources. The resources considered in this impact are 

fossil and mineral resources, excluding biotic resources, and 

associated impacts such as species extinction and loss of 

biodiversity. 

 

Acidification potential 

Air acidification consists 

of the accumulation of 

acidifying substances (e.g. 

sulphuric acid, 

hydrochloric acid) in the 

water particles in 

suspension in the 

atmosphere. Deposited 

onto the ground by rains, 

acidifying pollutants have 

a wide variety of impacts 

on soil, groundwater, 

surface waters, biological 

organisms, ecosystems 

and materials (buildings). 

 

Climate change 

(greenhouse gases 

emissions) 

Climate change refers to anthropological changes in the global climate, namely global warming. Global 

warming refers to the increase in the average temperature of the Earth's surface, due to an increase in the 

greenhouse effect, caused by anthropogenic emissions of greenhouse gases (carbon dioxide, methane, nitrous 

oxide, fluorocarbons (e.g. CFCs and HCFCs), and others). 

 

Eutrophication potential 

Eutrophication is a process whereby water bodies, such as lakes or rivers, receive excess chemical nutrients – 

typically compounds containing nitrogen or phosphorus – that stimulate excessive plant growth (e.g. algae). 

Nutrients can come from many sources, such as fertilisers applied to agricultural fields and golf courses, 

deposition of nitrogen from the atmosphere, erosion of soil containing nutrients, and sewage treatment plant 

discharges. 

 



 

October 2010 
European Commission [DG ENV - Directorate C] 

Final Report – Preparatory Study on Food Waste 
203 

 

Term Definition 

(Freshwater aquatic) 

ecotoxicity potential 

The European Union System for the Evaluation of Substances (EUSES) 

quantitatively assesses the risks posed by chemicals to human health 

and the environment. Using toxicological benchmarks for both human 

and ecological effects, EUSES produces "risk characterisation ratios" 

that indicate when chemical releases are likely to result in toxic doses 

that exceed acceptable levels. 

Freshwater Aquatic Ecotoxicity Potential characterises health risks to a 

specific ecological system: fresh surface waters. 

 
 

Human toxicity potential 

The European Union System for the Evaluation of Substances (EUSES) quantitatively assesses the risks posed 

by chemicals to human health and the environment. Using toxicological benchmarks for both human and 

ecological effects, EUSES produces "risk characterisation ratios" that indicate when chemical releases are likely 

to result in toxic doses that exceed acceptable levels. 

Human Toxicity Potential characterises health risks to humans. 

Life cycle 

Succession of steps. 

The life cycle of a 

product comprises 

any steps in a "cradle 

to grave" approach: 

the extraction of the 

necessary raw 

materials, the 

manufacturing of the 

product (comprising 

material 

manufacturing and 

assembly), its 

distribution to the 

user, its use and its 

end-of-life (including 

collection and 

treatment: reuse, 

recycling, 

incineration with or 

without recovery, 

landfilling and so on). 

 

Life Cycle Assessment 

(LCA) 

Methodology aiming to assume the quantifiable environmental impacts of a service or product from the 

extraction of the materials contained within the components involved, to the treatment of these materials at 

end-of-life. 

This "cradle-to-grave" methodology has been standardised at the international level through ISO 14044.  

Normalisation 

Expression of impacts per inhabitant-equivalent. 

To make easier the comprehension of the damages or benefits computed by a LCA, the environmental impacts 

are translated into inhabitant-equivalents. 

One inhabitant-equivalent is the contribution of an “average” inhabitant – in a given geographic area – into 

the environment over one year for a given indicator of impact. This value is obtained by dividing the total 

quantity, for a given indicator, generated over the area considered during 1 year by the number of inhabitants 

within the area. 
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Term Definition 

Photochemical oxidation 

potential 

This pollution results mainly from chemical 

reactions induced by solar light between nitrogen 

oxides and volatile organic compounds (VOC), 

commonly emitted in the combustion of fossil 

fuels. It provokes high levels of ozone and other 

chemicals toxic for humans and flora. 
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6. STAKEHOLDER CONSULTATION  
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Stakeholder Consultation 

A stakeholder consultation was completed in parallel with the steps of analysis 

outlined above. 

The concept of waste prevention as presented in the Waste Framework Directive 

(2008/98/EC) is relatively new and has in many cases not yet been transposed into 

national law by Member States.
132

 The consultation has demonstrated that food 

waste prevention in particular is an increasingly important issue for a wide range 

of stakeholders. The numbers of studies currently underway or published in the 

last year testify to this, as well as the number of initiatives that are still in the pilot 

phase.  

The stakeholder consultation has thus greatly enriched the evidence found in the 

literature review, offering access to research that in many cases was still under 

development, and to expert opinions on areas that have not yet been fully 

documented.  

The identification and interaction with stakeholders is summarised below, 

providing a record of significant issues raised. 

� Identification of stakeholders 

The stakeholder list was provided to the European Commission with the 

Inception Report on December 16
th

 2009. Additions were provided by 

Patrice Gruszkowski at DG Environment and the list was developed by BIO. 

The final list contained 145 stakeholders. The following diagram shows the 

breakdown of relevant stakeholders identified. Four key sectors are 

covered, and households are represented by public authorities, NGOs and 

associations.  
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 Examples of grassroots waste prevention activity can be found at: 

 ec.europa.eu/environment/waste/prevention/practices.htm  
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Figure 30: Types of stakeholders (represented as %) targeted via the consultation 
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Contact persons at several organisations had changed and new details were 

sought and updated; the process has enabled an increasingly complete and 

accurate list of food waste stakeholders to be gathered. 

� Expert interviews 

Experts were contacted seeking more detailed input on the causes and 

quantities of food waste and regarding good practices in food waste 

prevention. Four experts discussed different dimensions of the study in 

relation to their experiences in the hospitality industry, the retail sector, the 

supply chain, and in schools and offices.  

WRAP’s Retail Supply Chain Programme Manager, Charlotte Henderson, 

talked to BIO about WRAP’s pioneering resource mapping study, and the 

specificities of particular food products that commonly lead to their discard.  

WRAP’s Phil Williams, currently working on the hospitality industry food 

waste arisings study, discussed anecdotal evidence that where food-service 

businesses were required to measure and assess the food waste they 

generate, this had a strong impact on their behaviour and wastefulness. 

Anja Van Campenhout of Bruxelles Environnement talked to BIO about 

original initiatives in the Brussels area addressing food waste in a range of 

contexts. The Sustainable Canteens programme for example addresses both 

schools and office cafeterias, and further workshops and training 

programmes on food waste prevention are organised targeting households. 

Research has been conducting showing that 15kg/person/year of food 

waste is generated in households, 18kg/employee/year is generated in 

office cafeterias, and 6kg/pupil/year in schools in the Brussels region.  



    

208 
European Commission [DG ENV - Directorate C] 

Final Report – Preparatory Study on Food Waste 
October 2010 

 

Tristram Stuart, author of a 2009 book on food waste
133

, underlined the 

unreliability of self-reported data on food waste generation, particularly in 

the relation to the Retail sector. Requiring retailers to measure food waste 

however is an important first step, as Phil Williams stated above, in building 

awareness. The publication and verification of food waste data, however, 

would have a much greater impact, by stimulating competition among 

businesses as well as enabling them to share good practices on food waste 

prevention. 

� Stakeholder enquiry 

• Methodology 

A two phase approach was used to solicit stakeholder input on both 

quantities of food waste and good practices in the prevention of food 

waste. This approach was selected in order to keep different study 

areas separate, simplifying the reply process for the stakeholder and 

aiming to maximise response. 

A short, clear email was conceived, defining the four sectors of food 

waste producers used by the study and seeking data on food waste 

generation by sector and by MS, as far as available. Replies were 

encouraged including the original source of the data.  

A questionnaire was developed by BIO and with the input of the EC 

was expanded to include a wide number of examples of food waste 

prevention practices, helping stakeholders understand the kinds of 

possible approaches that can be effective at minimising food waste in 

different sectors (see Appendix I).  

Both enquiries were sent on February 24
th

 2010. As and when new 

stakeholders were identified, the enquiries were personalised and 

sent to the new contacts. 

• Results  

Stakeholders contributed 28 documents featuring relevant but highly 

heterogeneous data. Many stakeholders replied stating that they did 

not know of any data but would transfer the request. The 

Environment Ministries of Bulgaria, Latvia and Lithuania confirmed 

that there was no data available on food waste generation in their 

MS.  

Among the documents received, several had been published in 

recent months (WRAP’s household food and drink waste study, 

November 2009, for example), in addition to as yet unpublished 

research, including a Danish Food Waste Study and the EC Bio-waste 

Report. 

While only seven completed questionnaires were received, many of 

these described several practices, and the deadline for submissions 

was extended for a number of parties upon request. 

Several stakeholders expressed an interest in the exclusion of home-

composting from the study and asked whether this had become the 
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 Stuart, T. (2009) Waste : Uncovering the Global Food Scandal Penguin: London 
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official EU position. It was explained that the focus of the Waste 

Framework Directive on ‘measures taken before the substance 

becomes waste’ had guided this decision and was proposed by the EC 

relating to this study only.  

The Environment Ministry of the Slovak Republic concluded that 

based on this definition, there are no food waste prevention 

initiatives in its territory at this time, but asked for information about 

initiatives in other MS that it might be able to implement. 

ACR+ noted, furthermore, that there are opportunities for the 

prevention of green waste (non-food bio-waste) that also deserve the 

attention of public policy. 

� Stakeholder feedback on food waste quantities 

• Methodology 

Following the completion of the food waste quantity calculations, 45 

targeted stakeholders were selected, notably national environmental 

ministries and industry authorities who would be in a position to 

comment on proposed national and sectoral tonnages.  

The primary channel for stakeholder feedback on quantities was 

email. A short, clear email was conceived, showing in graphical form 

the results of the food waste analysis for the four sectors considered 

and the food waste produced per capita in the EU27. The initial email 

was followed up approximately 10 days later with a reminder email 

to encourage stakeholders to provide feedback or initial comments 

on the data presented. 

� Stakeholder feedback on policy options 

Following on finalisation of the five potential policy options in 

consultation with the European Commission, BIO Intelligence Service 

sought out stakeholder feedback on policy options from national 

authorities, research bodies and industry representatives to 

understand the potential implementation costs, context and impacts 

of the five proposed policy options. An overview of this consultation 

is provided below; detailed information on the stakeholder feedback 

provided is included in section iii of Chapter 4. 

• National authorities: BIO Intelligence Service consulted national 

authorities in Denmark, Spain and Belgium to understand the MS 

level implementation costs and impacts for food waste data 

requirement and potential prevention targets. 

• Research bodies: BIO consulted EUROSTAT to understand the 

possible modifications required to the current waste reporting 

system to include specific food waste quantity reporting. In order 

to learn more about consumer awareness campaigns, BIO spoke 

with WRAP about the costs and impacts of the Love Food Hate 

Waste campaign.  

• Industry representatives: To understand and incorporate the 

industry perspective on the proposed policy options as well as 

their potential implementation costs and impacts, BIO consulted 
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a range of industry actors including the Food and Drink 

Federation, Eco-Emballages, the CIAA on food waste data 

reporting, target setting, date labelling coherence and consumer 

awareness campaigns. 
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