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Introduction 

The food sector in the EU has a significant economic value, comprising around 17 million 
holdings and enterprises (of which 82% are agricultural holdings), providing jobs to over 48 
million Europeans (Eurostat, 2011). Together, all of the holdings/enterprises within the EU-
27’s food chain generated EUR 751 billion of added value - almost 6% of the EU Gross 
Domestic Product (Eurostat, 2011)1. 

While the production and consumption of food is essential to life, and plays a pivotal role in 
the economy, it (inherently) also has a major impact on the environment through its resource 
use and emissions. In their assessment of the environmental impacts of current methods of 
production and consumption the UNEP International Resource Panel concludes that 
agriculture and food consumption are the most important drivers of environmental pressure2. 
The sector, as currently organised, is the leading cause of land-use change, habitat loss and 
subsequent biodiversity loss, and, when indirect impacts are accounted for, one of the main 
drivers of climate change, water pollution and soil degradation. Since food production relies 
heavily on natural resources and ecosystem services, there is a high risk that the lack of 
environmental sustainability within the food system will impact on the functioning of the 
system itself - such that the supply of healthy, affordable food will be affected, as will the 
ability of the food sector to provide secure jobs and to remain a competitive industry. And yet 
major potential resource efficiency gains can be seen within the food system - with large 
discrepancies seen between the efficiency of production of different agricultural systems3, and 
with a significant proportion of food produced for human consumption is wasted.  

The aim of this initiative on 'sustainable food' will be to address part of this resource 
inefficiency by offering an action plan for tackling food waste, identified by the 2011 
Roadmap to a Resource Efficient Europe as one of the areas of greatest potential for policy 
intervention in the short-term. This impact assessment will highlight the issue of food waste 
within the bigger picture of the sustainability of the food system as a whole, and assess what 
actions the Commission should take to tackle food waste specifically. 

Box 1: What do we mean by a 'sustainable' food system? 

There are many different views as to what constitutes a 'sustainable' food system, and what 
falls within the scope of the term 'sustainability'. The United Nations define ‘sustainable 
development’ as development that meets the needs of the present without compromising the 
ability of future generations to meet their own need, and consider that sustainable 
development is based on three components: economic development, social development and 
environmental protection. 

Strictly speaking sustainability implies the use of resources at rates that do not exceed the 
capacity of the Earth to replace them. For food, a sustainable system might be seen as 
encompassing a range of issues such as security of the supply of food, health, safety, 
affordability, quality, a strong food industry in terms of jobs and growth and, at the same 

                                                 
1 The European food and drink industry has a turn-over of about € 1 trillion and provides employment to 4.4 million people, predominantly 
in SMEs (FoodandDrinkEurope, 2011). 
2 http://www.unep.org/resourcepanel/Portals/24102/PDFs/PriorityProductsAndMaterials_Flyer_English.pdf 
3 For example, the yields in west Europe for wheat are up to 9 tonnes per hectare, whereas in east Europe they are around 2-4 tonnes. 
(http://www.economist.com/node/18200618) 

http://www.unep.org/resourcepanel/Portals/24102/PDFs/PriorityProductsAndMaterials_Flyer_English.pdf
http://www.economist.com/node/18200618
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time, environmental sustainability, in terms of issues such as climate change, biodiversity, 
water and soil quality.  

1. PROCEDURAL ISSUES AND CONSULTATION OF INTERESTED PARTIES 

1.1. Procedural issues 
An Impact Assessment Steering Group was established in May 2012 and has met more than 
ten times since then. The group includes AGRI, SANCO, CLIMA, MARE, CNECT, COMP, 
DEVCO, EAC, ECHO, ENER, EMPL, ENTR, JRC, JUST, MARKT, REGIO, RTD, SG, 
TRADE. (The timetable of actions for the development of this impact assessment is included 
in Annex 1 to this document.) 

1.2. External expertise and consultation of interested parties 
In its first phase of work, the Impact Assessment Steering Group has been evaluating the 
available evidence base of research on the sustainability of the food chain, and meeting with 
the authors of this research. (A list of relevant experts and background reports that have so far 
provided input into the IA process is included at the end of Annex 3 to this document.) 
 
In addition to discussion with these technical experts, other key stakeholder groups have been 
approached including: The European Food SCP Roundtable (DG ENV); the High Level 
Forum of a Better Functioning Food Supply Chain (DG ENTR); The Working Group on Food 
Losses & Food Waste under the Advisory Group on the Food Chain (DG SANCO); and 
various advisory groups managed by DG AGRI. 
 
A public consultation was launched in July 2013 via the EUROPA website in order to gather 
comments and suggestions from stakeholders. Over 630 responses where received, including 
more than 80 business associations, such as retailer, manufacturers and producers, more than 
60 NGOs and more than 350 citizens. Response spanned all EU Member States as well as 
many other countries and globally representative associations. A summary of the responses to 
the public consultation is included in Annex 2 to this document. 
 
Three analyses of particular relevance have been made by the Commission:  

• DG ENV has completed a comprehensive background study entitled "The 
Sustainability of the Food Chain - an appraisal of the European food cycle with 
respect to resource use and emissions to the environment". The analysis of the existing 
EU policy framework analysed a number of areas where additional policy responses 
might be needed as well as considering the need for a 'systemic' approach to resource 
efficiency in the food cycle. The study concludes that "When considering 
improvement potentials, system-level innovation could provide the greatest benefits, 
such as shifts in dietary patterns, avoiding waste, and closing of resource cycles"4. 

• The 'EU Standing Committee on Agricultural Research' has published its foresight 
report 'Sustainable food consumption and production in a resource constrained 
world'5, that highlights the need for a coordinated approach on food and states among 
the top priorities "the urgent need to take planetary boundaries seriously", "to address 
both food consumption and production" and "to explore new ways of policy 

                                                 
4 http://ec.europa.eu/environment/eussd/pdf/foodcycle_Final%20report_Dec%202012.pdf  
5 http://ec.europa.eu/research/agriculture/scar/pdf/scar_feg3_final_report_01_02_2011.pdf  

http://ec.europa.eu/environment/eussd/pdf/foodcycle_Final%20report_Dec%202012.pdf
http://ec.europa.eu/research/agriculture/scar/pdf/scar_feg3_final_report_01_02_2011.pdf
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coordination." Coherence between food, energy, environmental and health policies 
and across all levels of governance are prerequisites for a timely transition to a 
sustainable and equitable food systems. A new reality of governance is needed at 
local, national and global level (SCAR, 2011). 

• A study on the key causes of food waste in all sectors across the EU and established a 
baseline of food waste data in 2013, in the Preparatory Study on Food Waste across 
EU 27.6 

 
The FUSIONS project (Food Use for Social Innovation by Optimising Waste Prevention 
Strategies) has also provided useful input on food waste. It is a project about working towards 
a "more resource efficient Europe by significantly reducing food waste." It will run for 4 
years, from 2012 to 2016 and is funded by the European Commission Framework Programme 
No.7. Key experts from this project have been consulted in a dedicated workshop, specifically 
on food waste aspects for this impact assessment. 

2. POLICY CONTEXT, PROBLEM DEFINITION AND SUBSIDIARITY 
 

2.1. Policy context and mandate 

 
Mandate 
 
The overarching mandate for this work is the Europe 2020 Strategy - A resource-efficient 
Europe7 - that calls for an increase in resource efficiency, to "…find new ways to reduce 
inputs, minimise waste, improve management of resource stocks, change consumption 
patterns, optimise production processes, management and business methods, and improve 
logistics."  
 
The Roadmap to a Resource Efficient Europe8 follows up on this, and stresses that our 
natural resource base is being eroded by growing global demand, highlighting the food 
sector as priority area for taking action - calling for "…incentives for healthier and more 
sustainable production and consumption of food and to halve the disposal of edible food 
losses in the EU by 2020." The Roadmap states that the Commission will assess how best to 
limit waste throughout the food supply chain, and consider ways to lower the environmental 
impact of food production and consumption patterns. The 2011 European Parliament 
Resolution "on how to avoid food wastage: strategies for a more efficient food chain in the 
EU" also strongly supports action in this area.9 
 
The 7th Environmental Action Programme10 states that the Commission will: "..set a 
framework for action to improve resource efficiency aspects beyond GHG emissions and energy, 
targets for reducing the overall lifecycle environmental impact of consumption will be set, in 
particular in the food, housing and mobility sectors" and that "The Commission should present a 
comprehensive strategy to combat unnecessary food waste and work with Member States in the 

                                                 
6 http://ec.europa.eu/environment/eussd/pdf/bio_foodwaste_report.pdf  
7 http://ec.europa.eu/resource-efficient-europe/pdf/resource_efficient_europe_en.pdf  
8 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:DKEY=615217:EN:NOT  
9 http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+REPORT+A7-2011-0430+0+DOC+XML+V0//EN  
10 http://www.cc.cec/dgintranet/env/newsfeeds/2013-10-31_7EAP.pdf  

http://ec.europa.eu/environment/eussd/pdf/bio_foodwaste_report.pdf
http://ec.europa.eu/resource-efficient-europe/pdf/resource_efficient_europe_en.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:DKEY=615217:EN:NOT
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+REPORT+A7-2011-0430+0+DOC+XML+V0//EN
http://www.cc.cec/dgintranet/env/newsfeeds/2013-10-31_7EAP.pdf
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fight against excessive food waste generation. Measures to increase composting and anaerobic 
digestion of discarded food, as appropriate, would be helpful in this regard. " 
 
Context 
There are many EU policies that relate directly or indirectly to the food system, but few to 
food waste prevention. 11  In relation to the food system in general, two key policies currently 
in place are the Common Agricultural and Fisheries Policies, which deal with environmental 
issues and have recently been reformed. Other important policies that regulate environmental 
aspects of food production are the Water and Nitrates Directives.12 Proposals are about to be 
adopted for seeds, plant and animal health. For pesticides and biocides new regulations have 
recently been installed. Examples of policies that are indirectly related are those on 
biodiversity, climate change, bio-energy (because of direct and indirect land use change), 
transport and trade. On the demand side, the General Food Law13 and food safety policies, EU 
legislation on food labelling14 and Food-based Dietary Guidelines (FBDG)15 are also relevant. 

Related to food waste, the Waste Framework Directive calls for Member States to implement 
and monitor waste prevention programmes, however no specific actions on food are foreseen. 

2.2. Main problem  

The production and consumption of food is essential to life and plays a pivotal role in society 
and the global economy. Food production depends on natural resources (e.g. water, land, 
nutrients) and ecosystem services (e.g. biodiversity, climate). However, almost all recent 
meta-analyses lead to the conclusion that the resource management in the food system is 
currently unsustainable, depleting the natural resources and undermining the ecosystem 
services on which it depends.16 
In their assessment of the environmental impacts of production and consumption the UNEP 
International Resource Panel concludes that agriculture and food consumption are among the 
most important drivers of environmental pressure17. The sector is one of the leading causes of 
land-use change (and subsequent biodiversity loss), climate change, water scarcity/pollution 
and soil degradation, particularly when indirect impacts are accounted for as well. 

Global demand for food is predicted to increase, but at the same time globally hundreds of 
millions of people worldwide are going hungry.18 

                                                 
11 See Annex 3, part C. 
12 http://ec.europa.eu/environment/water/water-framework/; 
http://ec.europa.eu/environment/water/water-nitrates/  
13 The food law aims at ensuring a high level of protection of human life and health, taking into account the protection of animal health and 
welfare, plant health and the environment. This integrated "farm to fork" approach is now considered a general principle for EU food safety 
policy. 
14 Directive 2000/13/EC on labelling, presentation and advertising of foods. In general nutrition labelling is governed by Council Directive 
90/496/EEC, as amended by Commission Directives 2003/120/EC and 2008/100/EC. 
15 Food-based dietary guidelines (FBDG) are simple messages on healthy eating, aimed at the general public. They give an indication of what 
a person should be eating in terms of foods rather than nutrients, and provide a basic framework to use when planning meals or daily menus 
(Eufic, 2012). The majority of European countries have some form of FBDG. 
16 The leading advisory committee on the future of agriculture, made up of experts from EU Member States, (The EU Standing Committee 
on Agriculture Research (SCAR)) concluded in their latest report that: "Many of today´s food production systems compromise the capacity 
of Earth to produce food in the future." 
17 http://www.rona.unep.org/documents/partnerships/SCP/Assessment_of_Env._Impact_of_SCP_on_Priority_Products.pdf 
18 http://www.fao.org/publications/sofi/en/  

http://ec.europa.eu/environment/water/water-framework/
http://ec.europa.eu/environment/water/water-nitrates/
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:02000L0013-20110120:EN:NOT
http://europa.eu/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CELEXnumdoc&lg=EN&numdoc=31990L0496&model=guichett
http://eur-lex.europa.eu/pri/en/oj/dat/2003/l_333/l_33320031220en00510051.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32008L0100:EN:NOT
http://www.rona.unep.org/documents/partnerships/SCP/Assessment_of_Env._Impact_of_SCP_on_Priority_Products.pdf
http://www.fao.org/publications/sofi/en/
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The diagram below provides a summary problem tree for the wider food system: 

Diagram 1: Problem tree for the whole food system 

 
* Food security «when all people, at all times, have physical and economic access to sufficient, safe and nutritious food to meet their 
dietary needs and food preferences for an active and healthy life » (FAO) 
**Resilience: the capacity of a system to absorb disturbance and reorganize while undergoing change, so as to still retain essentially the 
same function, structure, identity and feedbacks  

Based on an assessment of this problem presented in the Roadmap to a Resource Efficient 
Europe, food waste has been identified as one of the greatest sources of inefficiency in the 
food system - a type of inefficiency representing up to 30% of all food produced19 (although 
this is not known with any certainty and could be as high as 50%.20). 

Given the scale of the total impacts of food production and consumption, food waste can be 
seen to be a major factor in terms of global resource use and global environmental concerns. 
For example, based on the 30% estimate, globally it may represent around 3-5% of total 
global warming impacts alone, more than 20% biodiversity pressure and close to 30% of all 
of the world's agricultural land. 

It is also relatively easy to measure and, for the 'quick wins', relatively cheap and easy to 
tackle. (It is often cheaper to prevent food waste than to manage the waste that it produced. 
See later in this assessment for details.)  

In general a reduction of food waste will lead to a reduction in demand, because less food will 
be needed to achieve the same objective (i.e. supplying food) than before. This means that 

                                                 
19 http://www.fao.org/docrep/018/i3347e/i3347e.pdf  
20 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2935112/ 

http://www.fao.org/docrep/018/i3347e/i3347e.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2935112/
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when food is wasted there is effectively over production taking place, without meeting the 
objectives of providing affordable, quality food for people. (A strong parallel can be drawn 
with to energy inefficiency, which is why energy efficiency measures, such as insulating 
homes, is a policy goal.)  

There are currently very few policies looking at food waste prevention, and very little 
nationally driven activity in Member States. This is an agreed area for the Commission to 
look into, as set out in the Roadmap, 7th EAP and the European Parliament resolution. 

A more detailed analysis of the problem of food system sustainability is included in Annex 3 
to this document. 

Box 2: Note on food waste definitions 

There are many different definitions of food waste that can lead to confusion. In some cases 
reference is made to 'edible' and/or 'non-edible' food, in others, 'avoidable' and/or 
'unavoidable'. Sometimes reference is made only to household, consumer waste, in others 
food service, processing, manufacturing and the production stage are included. Definitions 
also vary in relation to where food ends up: with food going to food banks or animal feed, 
sometimes classified as waste, sometimes not. It is also very specific to the characteristics of 
particular food product types. Rather than thinking of a very specific and fixed ‘top down’ 
definition of food waste, it is more realistic and productive to consider resource flows along 
the food chain - and the points at which food can be lost or wasted - and put this into an order 
of preference or a 'food waste hierarchy'.  Below is a diagram showing the food chain and 
highlighting that at each stage food can be lost or wasted. 

 
The food waste hierarchy looks like this:  
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With prevention being the most preferable and landfill/sewer the least. For the purposes of 
this impact assessment, those waste streams that are being referred to will be specified clearly. 

The main problem to be addressed by this impact assessment is that there is excessive 
food waste21 generated throughout the EU food chain. (i.e. all along the food chain, from 
production to consumption.)  

Based on data from Eurostat and national data, it is estimated that around 89 million tonnes or 
179 kg per person of food waste was generated in the EU-27 in 2006, of which 42% was from 
households, 39% from manufacturing and the rest from other sources including retailers, 
wholesale and the food service sector. This calculation, however, excludes agricultural food 
waste, which may amount to a similar volume to that of households but cannot be readily 
defined. 22  

According to UK estimates, over a quarter of avoidable food waste at the consumer stage is 
thrown away still in its original packaging23 and the total annual financial loss per household 
is approximately €560.24 In 2013, food waste across EU-27 was estimated from 2006 data to 
have increased to around 100 million tonnes (although no primary data for 2013 are yet 
available). 

The chart below shows the percentage breakdown of EU27 food waste by Manufacturing, 
Households, Wholesale/Retail, and Food Service/Catering sectors. 

                                                 
21 Food waste is composed of raw or cooked food materials and includes food loss before, during or after meal preparation in the household, 
as well as food discarded in the process of manufacturing, distribution, retail and food service activities. It comprises materials such as 
vegetable peelings, meat trimmings, and spoiled or excess ingredients or prepared food as well as bones, carcasses and organs (BIO 
Intelligence, 2010). 
22 http://ec.europa.eu/environment/eussd/reports.htm  
23 WRAP (2008) The Food We Waste 
24 WRAP (2009) Household Food and Drink Waste in the UK. Report prepared by WRAP. 

http://ec.europa.eu/environment/eussd/reports.htm
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Chart 1: Breakdown of food waste in the EU (2006) 

 

Manufacturing
39%

Households
42%

Retail/Wholesale
5%

Food 
Service/Catering

14%

 

Source: 2006 EUROSTAT data + national data 

Not accounting for agricultural losses, (for which no detailed data is yet available in the EU, 
only generic data) households produce the largest fraction of EU food waste among the four 
sectors considered, at about 42% of the total or about 38Mt, an average of about 76kg per 
capita.25 Manufacturing food waste was estimated at almost 35 Mt per year in the EU27 (70kg 
per capita). Food which ends up as being discarded by households represents 25% of food 
purchased by householders (by weight), according to studies completed by WRAP. 

The table below shows the total levels of food waste by Member State and by sector, 
estimated in 2006, in kg. (Other sectors represents food service and retail together.) 

                                                 
25 This is probably an over-estimate as it may include by-products. The graph shows some unexpected variation for this sector across EU27 



 

12 

 

Table 1: Total food waste by Member State and by sector 

 

If this data is looked at per capita, it can be seen that the levels of food waste vary 
significantly across Member States. Below is the per capita data broken down by sector: 
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Graph 1: Food waste in the EU per capita (2006 data) 

 

What are the main reasons explaining the wide divergence of per capita food waste across 
Member States?  

There are a number of factors contributing to the broad differences that can be seen in the per 
capita food waste figures: 

- Household waste is linked to affluence. In general, higher levels of food waste are 
seen at the consumer level, when food spending forms a lower proportion of 
disposable income.  

- Cultural differences may also play a part. (for example factors such as the extent to 
which populations dine out or eat at home) 

- In relation to manufacturing waste levels per capita, obviously the size of 
manufacturing base of each country in relation to the population affects this 
number. 

Other inconsistencies relate to how and when food waste has been measured: 

- Different definitions i.e. sectors/disposal routes covered – for example: sewage 
waste is sometime covered in figures, and is sometimes not; by-products within 
manufacturing are sometimes considered as ‘food waste’, and sometimes not;  

Note: The very high levels of manufacturing waste seen for the Netherlands 
coming from this 2006 research have very recently been corrected and are 
significantly lower than shown in the diagram (by a factor of 3.5 to 6)26 

- Different measurement methods in different Member States; 

- Differing dates of research underpinning the data; 

                                                 
26 NL Food Waste Monitor - Mid-term report  p.6 https://www.wageningenur.nl/en/Dossiers/file/Dossier-Food-waste.htm  

https://www.wageningenur.nl/en/Dossiers/file/Dossier-Food-waste.htm
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It should be noted, that in general those Member States for which more detailed data on food 
waste has been collected, tend to show higher levels, and where more basic estimates have 
been made, lower figures have resulted, so when a unified data set is collected, the variations 
may be smaller than shown above.27 

Impacts of food waste 

Food products have embedded environmental impacts because of the energy, natural 
resources used and associated emissions generated throughout their life cycle.28,29 When food 
is discarded, all of the embodied energy and resources, as well as related environmental 
impacts such as GHG emissions, are effectively wasted. When food wastage occurs at a given 
phase of the food supply chain, three types of impacts must be considered: 

• Impacts associated with the end-of-life of the waste; 

• Impacts of the food in the phase of the food chain at which the waste 
occurred; 

• Impacts of the previous phases. 

So each phase of the life cycle adds its own environmental impacts. Therefore, the impact of 
food waste accumulates along the food chain, as does the added value and the economic 
losses that accrue. In other words, the later a food product is lost along the chain, the higher 
is the ‘environmental cost’: food processed, transported and cooked that is then wasted at 
home has a higher impact per kg than unprocessed food products lost at the farm. 

At European level, the overall CO² equivalents attributable to food waste is at least 170 Mt. 
emitted per year (close to the total greenhouse gas emissions of Romania or of the 
Netherlands in 2008, and approximately 3% of total EU27 emissions in 200830). (This figure 
includes all steps of the life cycle of food waste, namely agricultural steps, food processing, 
transportation, storage, consumption steps and end-of-life impacts.)  

                                                 
27 All the details of how these estimates where made can be found here: http://ec.europa.eu/environment/eussd/pdf/bio_foodwaste_report.pdf  
28 European Commission (2006) Environmental Impact of Products (EIPRO): Analysis of the life cycle environmental impacts related to the 
final consumption of the EU-25. 
29 UNEP (2010) Assessing the environmental impacts of consumption and production: priority products and materials. A Report of the 
Working Group on the Environmental Impacts of Products and Materials to the International Panel for Sustainable Resource Management. 
30 EUROSTAT data 

http://ec.europa.eu/environment/eussd/pdf/bio_foodwaste_report.pdf
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Drivers of food waste in the EU 

The diagram below illustrates the most important direct, and underlying, causes of food waste 
in the EU. 

Diagram 2: Problem tree for EU food waste 

 

As can be seen, there are a wide diversity of potential causes of food wastage:  

• In the agriculture (production) sector, natural, unpredictable climatic variations 
may lead to food wastage, when crops are spoiled. Overproduction may also lead 
to waste on farm if there is a lack of demand for produce. Waste is also generated 
as a result of strict quality/size standards imposed by the market. Handling and 
storage damage and losses are also important at this stage. 

• The manufacturing (processing) sector, shares some similar food wastage 
causes to the production side, where lack of market demand or poor demand 
forecasting can lead to overproduction, and where , in relation to fruit and 
vegetables in particular, there may be no market for misshapen or 'wrongly' sized 
products. Damage caused by poor product handling and technical malfunctions 
during manufacturing processes are also causes of food waste. Some food by-
products from manufacturing (processing losses) may also end up as food waste if 
they are sent to landfill, energy recovery or digestion, although they can also be 
processed into animal feed or used for industrial processes. 

• In the wholesale/retail sector stock management related issues are the key cause 
of food waste, particularly in relation to shorter shelf-life products, with 
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difficulties anticipating demand resulting in overstocking. This is linked to 
storage issues, with meat and dairy products particularly vulnerable to 
temperature changes during transportation and storage, risking premature spoilage 
and impacting food safety.  

• In the food service sector similar logistical issues can cause food waste, with 
difficulty anticipating number of clients leads to overstocking or cooking of 
surplus food. In addition portion sizes and the 'one size fits all' approach have 
been identified as a significant cause of food waste within this sector. In relation 
to left-overs, the practice of taking leftovers home from restaurants is not widely 
accepted across Europe.  

• In the Household sector the causes of food waste can be seen to fall into all the 
phases of food management, from planning and buying, to storage, preparation 
and use. Buy unwanted food, too much food, which is then incorrectly stored or 
cannot keep long enough even when correctly stored. These whole food items are 
then discarded. In addition, significant numbers of whole food items are discarded 
even though they are still edible, due to misunderstanding of date labelling. At the 
preparation stage, too much food is a common cause of food waste, as this food is 
often discarded, rather than being stored and consumed later.  

Underlying these causes are a number of common drivers: 

• A lack of detailed data and a subsequent lack of knowledge and awareness on 
levels and impacts of food waste.  

This is predominantly a driver of food waste in the food service and household 
sectors – although it may occur anywhere along the food supply chain. (in 
production, manufacturing and retail, food waste accounting tends to more 
advanced.) 

In the household sector the lack of awareness of the quantity of food waste 
generated individually seems to be a significant driver, along with the financial 
benefits of using purchased food more efficiently, and to a lesser extent, the 
environmental problem that food waste presents. There is also lack of knowledge 
on how to use food efficiently, e.g. making the most of leftovers, cooking with 
available ingredients. Preferences also play a role, with many (often nutritious) 
parts of food being discarded due to personal taste: apple skins, potato skins, 
bread crusts for example, and issues such as 'making too much food' hence 
leading to uneaten leftovers, as well as knowledge of how large portions of food 
need to be. The extent to which this driver is apparent in different Member States 
varies, (and is linked to the point below on the cultural aspects of food waste) 
with those Member States with lower GDP in general wasting significantly less 
food per capita. (See graph 1 in section 2.2 and Annex 10 section 2 on the 
relationship between food waste and disposable income for more details) 

• A food market dedicated to providing a wide range of high quality food all year 
round.  

This driver is a leading cause of food waste in production and manufacture, and 
retail. In the former two sectors the requirement for 'perfect' food means 
significant volumes of misshapen, under- or over-sized, or miss coloured food 
never reach the shelves. In retail, a full range of food is often expected to be on 
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display at all times of day, and all year – even if it is highly likely that the food 
will perish before it is sold. (e.g. bakery products, fresh meat and fish counters 
fully stocked-up even just before closing time. Much of this food cannot maintain 
its quality overnight, and is subsequently discarded.) While food waste levels per 
capita in manufacturing vary significantly across Member States (due to the wide 
variations in size and type of food manufacturing that take place), levels of food 
waste estimated in retail are more consistent across Member States.31 

• A culture in which food is relatively inexpensive, and is given a low value.  

The low cost of food relative to other goods, and relative to disposable income 
(averaging less that 10% in Europe now compared to more than 30% in the 
middle of last century) is a driver of food waste, particularly in the food service 
and household sectors, as there are lower financial incentives not to waste food. 
(Buying more 'just in case' for convenience is an option when food is relatively 
cheap, and when food is generally seen as abundant and always available). At the 
same time the lower cost of food production, that stems from historical advances 
in agricultural techniques and technology, is an underlying driver linked to all 
others. e.g. enabling misshapen, leftover food to be thrown away without 
significant financial loss. 

• Underpinning all these drivers, operating in all sectors in all Member States, is 
the fact that food is by its nature perishable and fragile, and that the natural 
resources supporting the food system are not valued in accordance with their 
limitations.32 

A more detailed outline of the causes and drivers of food waste is included in Annex 4 to this 
document. 

----------------- 

While this impact assessment is focusing on options for reducing food waste in the EU, many 
of the environmental, economic and social impacts of food waste have a global perspective. 
(For example in relation to issues such as food price volatility, critical raw materials or 
climate change). The actions taken at EU level and how they relate to, or influence, those 
taken in other parts of the world also need to be considered.  Lessons can also be learned from 
the global waste picture that could help with assessing the EU situation. 

A global perspective on the problem and causes of food waste is presented in Annex 5 to this 
document. 

 

2.3. How will the problem develop? 

The Commission's 2010 food waste study estimated that without additional prevention 
policies food waste could be expected to rise in Europe as high as 126 million tonnes by 2020, 
representing an additional 40% on top of the baseline 2006 figures. (Full details of how this 
calculation was derived are presented in Annex 10.) This calculation was based on anticipated 
EU population growth and increasing affluence, using EUROSTAT statistical trends. It has 
been observed that when the proportion of disposable income spent on food decreases, food 

                                                 
31See Evolution of (Bio-) Waste Generation/Prevention and (Bio-) Waste Prevention Indicators Report 2011 , Annex 1 page 304 
32 See the Roadmap to a Resource Efficient Europe for more details on the pricing of natural capital 

http://ec.europa.eu/environment/waste/prevention/pdf/SR1008_FinalReport.pdf
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waste increases, up to a certain point. The methodology incorporates differential growth in 
food waste for EU12 and EU15. The figure below shows the expected development of food 
waste in the EU up to 2020, along with the raw data (that may be useful for understanding 
some of the figures later in the impact assessment). 

Table 2: Expected development of food waste in EU 
 

Year Tonnage 
2006 89 
2007 96.5 
2008 100 
2009 95.2 
2010 96.1 
2011 98.1 
2012 99.95 
2013 103 
2014 107.5 
2015 111.9 
2016 116.4 
2017 121.1 
2018 122.8 
2019 124.4 
2020 126.2 

 
Graph 2: expected development of food waste in the EU 2006 - 2020 

 
This development in food waste takes into account the continued implementation of current 
EU waste policy. Those waste policies that relate to food waste are summarised in the box 
below.  

Box 3: Waste policies relating to food waste 

• Waste Framework Directive 2008/98/EC: Continuation of the principles and policies outlined 
in the Waste Framework Directive, the new recycling targets set for 2020, the strengthened 
provisions on waste prevention through an obligation for MS to develop national waste 
prevention programmes and a commitment from the EC to report on prevention and set waste 
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prevention objectives, the establishment of a five-step hierarchy of waste management options 
and the clarification of definitions such as recycling, recovery and waste, as well as a delimitation 
between waste and by-products and end-of-life criteria. This also includes the application of 
Article 22 of the Directive which encourages the separate collection and treatment of bio-waste.   

• Landfill Directive 1999/31/EC: Continued application of the Biodegradable waste diversion 
targets, which oblige MS to reduce the amount of biodegradable waste (BMW) in landfill by 65% 
by 2016 compared to 1995 levels. As of 2006, MS were restricted to landfilling a maximum of 
75% of the total amount by weight of BMW produced in 1995, a target which increased to 50% 
in 2009 and will increase to 35% in 2016. However, the Landfill Directive does not submit 
countries to binding specifications on methods for disposing of BMW not sent to landfills, a 
situation which has led, and will most likely continue to lead most MS to opt for incineration. 

• Thematic Strategy on the Prevention and Recycling of Waste: Continued reference to 
guidance document on reducing waste and its environmental impacts throughout the product 
lifecycle. 

• Green paper on bio-waste management in the EU: Ongoing reference to this analysis report, 
published in December 2008, which examines the necessity of a stand-alone EU Bio-waste 
Directive. 

 
EU waste policy does not tackle food waste generation 
 
It is important to note that these policies primarily deal with food waste treatment, and while 
they aim to divert food waste from landfill, to other treatment streams, they do not tackle the 
bigger issue of food waste generation. There is though a recognition of and encouragement 
of waste prevention most notably in the Waste Framework Directive.  

So while waste policy has a considerable impact on the treatment of food waste once it has 
been generated - forecasts suggest that by 2020 the amount of food waste sent to landfill will 
decrease from about 40.5 million tonnes to about 4.0 million tonnes in compliance with policy 
– it does little to tackle the fact that this leaves an estimated 122 million tonnes of food waste 
across the EU27 by 2020 still to manage via other residual treatment technologies.  

Without successful long-term pan-EU waste prevention activities achieving notable behaviour 
change in the way people buy and use food, the treatment capacity required to handle food 
waste will need to increase by more than a factor of two.  The challenge this poses for raising 
capital, securing permission to build and planning (or extending existing facilities) will be 
considerable. 

 
How will Current waste prevention activities in the EU affect the evolution of the problem? 
 
It is difficult to say precisely. In a small number of Member States wide-ranging food 
waste prevention campaigns are underway. In a handful of others there are a number 
of much smaller scale, diffuse and recently established food waste prevention activities 
taking place. In the majority however, no targeted food waste prevention activity is 
taking place.  
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Of those activities in place, they fall into the following categories: 
 awareness campaigns 
 informational tools (e.g. sector specific prevention guidelines and handbooks)  

 training programmes (e.g. food service staff prevention skills, waste-free cooking 
workshops for consumers) 

 logistical improvements (e.g. stock management improvements and more accurate 
demand forecasting for retailers, reservation requirements for cafeterias, ordering 
flexibility in hospitals) 

 waste measurement activity (e.g. hands-on quantification and composition analysis of 
food waste by households, restaurants or schools)  

 research/development/innovation (development of new sector/product specific 
prevention methodologies, such as Time Temperature Indicators) 

 regulatory measures (such as separate collection of food waste requirements in Ireland 
and the Zero Waste Regulations in Scotland) 

 food redistribution programmes (diverting otherwise discarded food to charitable 
groups) 

 development of industrial uses - turning food waste into by-products for other 
purposes (such as the production of fish chips from manufacturing sector fish waste, or 
gelatin production from pork skins, bones etc.)  

Very few of these initiatives have shown any quantifiable results yet, underlining the early 
stage of development of food waste prevention activity. In addition most are on such a small 
scale that they are clearly not going to have large-scale national results at the scale required to 
significantly reduce food waste at the EU level. Of those that have had measured results, 
however, significant food waste reduction potential has been seen, so and it might be 
plausible that the current activities, if they were to grow over time, will have some impact, 
even without any additional future intervention at EU level.  

The UK stands out as the only Member State that has run a coordinated food waste prevention 
campaign covering a wide range of those action areas outlined above, and that have measured 
the results before and after these activities in a systematic and comparable way. They have 
estimated that their food waste activities have led to a reduction of food waste in households 
of 15% from 2007 to 2012. In manufacturing & retail they have seen a 7.4% reduction in food 
& packaging waste over 3 years from 2009 to 2012. The UK are, therefore, the most advanced 
in their food waste prevention work by some margin, and while a number of other Member 
States are beginning similar activities, none have been running long enough to provide 
quantified results yet. All are being undertaken with smaller budgets than that of the UK. 

The Commission are also supporting Member States in their efforts to reduce food waste by:  

• Continuing to provide platforms for the sharing of best practice, both web based and 
via Member State and stakeholder meetings. 

• Through funding via FP7 of the FUSIONS project – establishing definitions, 
measurement methods, best practice and waste prevention proposals. 
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• Publishing guidance for Member States on how to prepare food waste prevention 
strategies. (which is currently being followed up by UNEP – that will soon launch an 
updated comprehensive tool-kit for preparing and delivering waste prevention 
initiatives.)  

• By looking at clarification of 'date labelling' (including the possible reduction in the 
number of products requiring use by dates and the extension of date times.)  

• Looking for clarification of VAT rules in relation to food redistribution. 

• By making €9 million of Horizon 2020 money available for food waste research. 

It should be stressed however, that these Commission actions, while important, are not going 
to have a significant impact on food waste levels on their own. They are support/enabling 
actions that go together with strategic approaches that will measure, target awareness, and 
support food waste prevention along the food supply chain. These strategies need to be 
developed, and implemented at Member State level. Such strategies are currently very much 
in the minority. 

Annex 6 – provides details of the types of food waste measures that can be taken in different 
sectors and their indicative costs  

Annex 7 provides more details on food waste prevention initiatives underway. 

A summary table of the estimated levels and impacts of food waste is presented below. The 
value of this food waste rises from €180 billion in 2006 (89M tonnes) to more than €260 
billion (126m tonnes) by 2020. 
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Box 3: Summary of food waste levels / impact  

EU* 

2006 

89 Mt food waste 

Value €180 billion 

170 Mt CO² equivalents** 

2013 

100 Mt food waste 

Value €200 billion 

190Mt CO² equivalents 

2020 

126 Mt food waste 

Value €260 billion 

240 Mt CO² equivalents 

Global 

2013 

1.3 Gt food waste 

3.3 Gt CO² equivalents 

250 km³ water footprint 

Using 1.4 Billion hectares of land  

= 30% of all world agricultural land. 

*EU figures do not include agricultural losses. 
**This level is equivalent to roughly the total emissions of greenhouse gases of Romania.  

 

2.4. Who is affected and how? 

 

This initiative could affect all actors in the food chain, from farmers/fishermen, through to 
retailers and consumers. It has the potential to lead to improvements in efficiency that in turn 
would lead to cost savings, more competitive production, export opportunities and reduced 
waste, leading to higher value coming from resource inputs. It may also have administrative 
implications for public administrations, in terms of measuring food waste better and 
implementing food waste reduction measures. If successful, reductions in food waste will lead 
to a reduction in demand for food and lower sales in the EU, this has negative implications for 
producers if they cannot compensate via diversifying to export markets. On the other hand, 
consumers, with higher disposable incomes, may compensate by purchasing food of better 
quality and so to some extent dampen any negative effects on food producers. It may also 
affect those working in the food waste treatment sector. 
 

2.5. The EU's right to act and justification  
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The Waste Framework Directive already covers waste prevention, as Article 29 of the Waste 
Framework Directive by December 2013 at the latest the EU Member States are to establish 
waste prevention programmes. In the subsequent years these programmes are to be 
implemented and their effects to be monitored. Article 11.4 stipulates that by end 2014 at the 
latest, the Commission should examine the existing targets33 ‘with a view to, if necessary, 
reinforcing the targets and considering the setting of targets for other waste streams’. The 
current provisions on waste prevention refer to municipal waste in general and do not 
specifically mention food waste, in spite of the fact that it is one of the principle components 
of municipal waste. 
 
Currently there is no food waste prevention strategy in place at EU level, although there are 
some relevant measures being undertaken. Many Member States are currently taking little or 
no action, and food waste levels are increasing. This is despite growing information becoming 
available on levels of food waste, and the potential benefits of action being highlighted for a 
number of years. At the same time: 

–  Food Waste is produced in all the Member States of the EU and has significant trans-
boundary environmental and pollution effects including the production of significant 
GHGs within the EU. 

–  The EU imports more than €60 billion of food, as raw materials for processing as well as 
for direct consumption. This food has a significant global environmental impact, both in 
terms of impact on land/biodiversity and in terms of GHG emissions. 

– Coordinated action to reinforce national food waste prevention policies can significantly 
increase the environmental and economic efficiency of these policies through spreading 
good practices and synergies from similar approaches being developed in different 
Member States;  

– A better understanding of the environmental impact of food waste generation and 
management in the EU can only be achieved by improving and developing the knowledge 
base available at EU level.  

 
The 7th Environmental Action Programme states that the Commission will "set a framework 
for action to improve resource efficiency aspects beyond GHG emissions and energy, targets 
for reducing the overall environmental impact of consumption will be set, in particular in the 
food, housing and mobility sectors" 
 

3. OBJECTIVES 

 

3.1. General objectives 

 
• To contribute, through action on food waste, to a food system that is more resource 

efficient, therefore contributing to a more competitive, low-carbon economy where 

                                                 
33 Article 11.2 of the Waste Framework Directive includes a legally binding target to be achieved by 2020: a 50% ‘preparation for reuse and 
recycling’ target for municipal was. 
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impacts on the environment are minimised and a system that is more resilient and able 
to withstand challenges in times of increasing resource scarcity and economic 
instability. 

 

3.2. Specific objectives 

 

• To reduce food waste at all stages of the food chain in the EU.  

 

3.3. Operational objective 
 
To halt the rise in the generation of food waste in the EU and to reduce the levels generated, 
by means of the following: 

 

a) To improve  knowledge and awareness on levels and impacts of food waste. 

b) To influence attitudes that lead to food waste, to encourage food waste prevention 
measures. 

c) To encourage change in the food market toward less wasteful practices. 

 

4. POLICY OPTIONS 
 

4.1. Identifying options 
 
A number of possible European Commission actions were identified in the preparation of this 
impact assessment, (by the inter-service group, stakeholders and through research) that could 
contribute to a reduction in food wastage throughout the supply chain. These actions were 
presented in the public consultation as set out below. For each action, the relevant 
'operational' objective has been highlighted. 

Possible European Commission actions on preventing and reducing food losses & food 
waste 

Consumer Education and information 

• Develop/disseminate consumer information on avoiding over-purchasing. (a+b) 

• Develop/disseminate consumer information on the meaning of food date labels. ('best-
before', 'use-by', 'sell-by') (a+c) 

• Develop/disseminate consumer information on better storage of food. (a) 
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• Develop/disseminate consumer information on more sustainable food preparation and 
use of leftovers. (b) 

• Establish new education campaigns on food waste prevention aimed at children. (a+b) 

• Establish new education campaigns on food waste prevention aimed at adults. (a+b) 

• Facilitate the exchange of good practices on food waste prevention and reduction 
activities at all levels: producers, retailers as well as local, regional and national 
authorities. (a+b+c) 

Facilitation / Clarification 

• Clarify the EU VAT Directive for donation of surplus food to food banks for Member 
States and businesses. (c) 

• Encourage best-practice in relation to food date labels by food business operators to 
minimise wastage. (c) 

• Develop EU Food Donation Guidelines for food donors and food banks on how to 
comply with the EU Food Hygiene legislation (types of food suitable for donation, 
conditions for transport and traceability, legal liability, etc.) (c) 

• Agree a common EU definition of food waste, classifying products as food, feed or 
waste etc. as appropriate. (a) 

• Develop a standardised methodology for collecting and reporting data on food waste 
to ensure data comparability across Member States. (a) 

Legislative options 

• Introduce reporting requirements on food waste. (a) 

• Set binding targets for food waste prevention. (a+b+c) 

• Set aspirational targets for Member States to prevent food waste (a+b+c) 
 
In terms of the underlying drivers of food waste, this EU initiative is aimed at addressing (2) 
Market demand: 'all food all year round, in perfect condition', (3) 
Attitudes/habits/preferences/ cultural dynamics; (4) Lack of knowledge / awareness of 
financial value of waste: Information failure and (5) Food is fragile and perishable – not all 
parts are marketable /useful / edible. These drivers will be address either through direct 
Commission actions, or via the development of comprehensive food waste prevention 
programmes at Member State level. This initiative will not address directly the driver of (1) 
climatic variations, nor the fact that (6) natural resources are undervalued. (The challenge 
therefore being to somehow give a higher non-financial value to food through, for example, 
Communication activities, without actually increasing the price of food.) 
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4.2. Preliminary analysis of options 
 
In relation to consumer education and information the Commission can help by providing 
data and information on food waste, and has already published information about best-
practices, and on how to support consumers in reducing food waste, translated into all 
Community languages. However, while EU-wide information campaigns can help, they 
cannot easily take into account the complex culturally-specific causes of food waste in 
different Member States. Such campaigns  need to be developed with local partners, such as  
local government, education institutions, retailers, NGOs and food producers. Member States 
themselves are best placed to take forward such targeted information campaigns tailored to 
their citizens.   

 
In relation to facilitation and exchange of best practices, some work is already underway at 
EU level. The Commission has established a multi-stakeholder and Member States 'Working 
Group on Food Losses & Food Waste (established under the Advisory Group on the Food 
Chain  of DG SANCO) and is funding the 4 year FP7 FUSIONS project – a major EU wide 
project looking at exchange of good practices on food waste reduction. The clarification of 
certain EU laws (relating to date labelling and VAT of food donations) have been highlighted 
by a number of stakeholders as a useful actions – these are being further investigated by the 
Commission with a view to dealing with any misunderstandings. 
 
All these are considered ongoing, 'no-regret' actions by the Commission, on education, 
facilitation and clarification will therefore be considered as part of the baseline scenario, 'take 
no additional action'. 
 
Summary 
 

- There are only food waste prevention strategies in place in a handful of Member 
States (even though five have set targets, even these do not all have food waste 
prevention strategies.) Other than this, actions are small scale and localised. In 
total they cover only a small fraction of the EU. 

- This is a priority waste stream for waste prevention actions and should therefore be 
given extra emphasis within waste prevention strategies, the added value is in 
terms of cost savings to businesses and households.  

- This is in spite of the Commission clearly setting out the problem in its preparatory 
study on food waste in 2010, and the setting of an aspirational milestone in the 
Roadmap to a Resource Efficient Europe, and in spite of a European Parliamentary 
resolution on the subject. The Commission two years ago published a guidance 
document on how to develop a food waste prevention strategy. In spite of this, in 
the latest food waste prevention strategies sent in by Member States, less than a 
quarter have food waste prevention plans of any sort mentioned. 

- EU added value could therefore come from focusing Member States on this issue, 
ensuring it is correctly monitored and encouraging adoption of best practices 
where they would help. 
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- Taking action at EU level will therefore allow the benefits of greater food 
production efficiency to be realised – helping to deliver cost-efficiently EU 
objectives related to GHG emissions, water and air pollution, and land pressure. 
Just in relation to GHG emissions, for example, a 15% reduction in food waste 
represents a GHG reduction of between 0.5% and 1%. 

In short, EU policy is not yet stimulating food waste prevention in an active way, that can 
guarantee results within a fixed time frame in line with the milestones set by the 
Commission itself, and by the Parliament. While waste prevention and separate collection of 
food waste are promoted, and while National Waste Prevention Programmes are required, 
food waste is continuing to rise steadily.  

 
While these actions may begin to curb food waste in localised pockets around the EU, there 
is no evidence of and concerted national response to this threat, and no guarantee that food 
waste will not continue to increase at the EU level.  
 
For this reason a regulatory policy response, targeted at food waste prevention, should be 
considered. This impact assessment will therefore assess the impact of options for EU policy 
to take a more active/legislative role in tackling food waste, specifically through the 
compulsory introduction of food waste reporting requirements and/or setting targets for food 
waste prevention either as national objectives or binding targets. It will consider therefore the 
costs and benefits of compelling all Member States to systematically measure their food 
waste, and to establish national food waste prevention strategies. 
 

4.3. Options to be assessed in more detail 
 
The following options will therefore be considered in more detail: 
 
Option 1- Take no additional action 
 
This action assumes the base level of low cost, easy actions within Member States and by the 
Commission on food waste will continue, and that the Commission will continue to take a 
responsible, coordinating role to support these. 

 
Option 2 – Establish a standardised methodology for food waste data collection and 
compulsory reporting by Member States  
 
This is an EU wide action that the Commission could take, on its own, or in parallel with the 
setting of a specific target. It would address the need for better, more consistent 
methodologies by drawing together standard approaches relevant to the measurement of food 
waste at each successive stage of the food supply chain.  This option would require the 
revision of EUROSTAT's reporting requirements. On its own it will only directly address the 
specific objective (a), to improve  knowledge and awareness on levels and impacts of food 
waste, but indirectly, in time, this improved knowledge could lead to indirect benefits for the 
other objectives. 
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Option 3 – Setting of targets for food waste prevention 
 
This option is about the creation of national food waste prevention targets for MS. These 
could be voluntary, or binding as part of the waste prevention targets that would be 
recommended in the revision of the Waste Framework Directive in 2014. Such targets would 
mean that the operational objective of reducing food waste would be addressed directly, with 
Member States implementing their own strategies to meet reduce food waste. The objectives 
and prevention programmes for each Member State might vary depending on their absolute 
level of food waste per capita, and in line with any waste reduction they have already 
undertaken. (See section (e) on threshold point below). This policy option depends on 
harmonising food waste data reporting (as proposed in policy option 2), such that any target 
needs to be monitored against a standardised methodology for data collection, and with 
regular reporting by Member States. The data currently available is, however, sufficient to 
establish what indicative level of target/objective for food waste prevention would be 
achievable at this point, such that the 'quick wins' can be achieved in the short-term. Future 
objectives could be set, based on more standardised data, at a later date. 

Based on a two day workshop with experts from the FUSIONS project, a short list of 
potentially achievable targets was identified, for further assessment. The following 
observations were made in terms of the scope and level of a target proposal: 

Choosing a Scope of food waste target 

Below is a graphic showing the food chain, and the possible flows that food can take as it 
moves along it:  

 

As can be seen, food intended for human consumption can be lost from the food supply chain 
at any point, from production to consumption, and end up in a range of destinations from 
landfill to anaerobic digestion, to animal feed or redistribution. If a target is set on food waste 
prevention, the scope of the target, (which effectively becomes the 'definition' of food waste 
for this target setting exercise) is crucial. If the scope is too narrow, firstly many food waste 
flows will not be addressed, and secondly, there is a risk of undesirable knock-on effects, 
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where waste is shifted into other parts of the chain. On the other hand, if too wide a target 
scope is defined, such as one that includes agricultural losses all the way through to 
consumption, then the target may be unmanageable and the measurement challenge too great.  

Including the production stage in the target however is not practical at this time. Agricultural 
losses can be affected by weather patterns which are largely outside the control of policy 
makers, and data of food wastage in this phase is very poor compared to the rest of the food 
chain. (Some crops, for example, are left under-ground without ever even being harvested. 
Quantifying the levels of this loss is hard, as is setting reduction targets.) The fact that the 
total impacts of agricultural losses are lower per tonne of waste, as they occur before other 
resources have been used on the food along the food supply chain, also means that excluding 
this sector from a target is less relevant than it might first appear.34  

The rest of the food supply chain can, however, be included in a food waste prevention target, 
and it makes sense to do so. Manufacturing, retail, food service and consumption food 
wastage are monitorable and measurable, and there are many achievable opportunities for 
reducing them. Setting an overall target across these sectors will also allow Member States 
flexibility to reduce waste more in one sector than another, depending on their specific 
circumstances. There are also benefits from multi-stakeholder cross-sector food waste actions. 
(For example, targeting food waste prevention activity with food service providers and 
consumers together on portion sizes, or food storage advice.) 

In terms of what constitutes food waste, it needs to be made clear that food going to 
redistribution is not considered as food waste. If this is not the case, there is a risk that a 
target could cause pressure to limit food to food banks. (it could be easier to reduce food 
going to food banks than to landfill. Avoiding this type of perverse side effect of policy is 
important.)  Food banks should therefore be considered as part of the food chain. In relation to 
animal feed, the animals themselves are part of the food supply chain, so can food originally 
being produced for human consumption, diverted to animal feed, can also be excluded from 
this definition of food waste. The simple definition for food waste then is this: "Food intended 
for human consumption, lost from the food chain.". The scope of the food waste target 
selected for further assessment can be represented as shown in the diagram below: 

                                                 
34 While food wastage at agricultural level is somewhat different in nature to those in the rest of the food chain, it can be affected by demand 
in the food chain. While a target might not be set for this part of the chain on food waste, it does need to be included in any overall food 
waste strategy, to avoid pressure coming downstream and increasing food losses on farm. 
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Choosing a level of food waste target 

A number of sources were considered when selecting a level of food waste reduction target 
for further assessment: 

a)  Consideration of the Resource Efficiency Roadmap Milestone 

The Roadmap offered a milestone rather than and refined target, setting a high level of 
ambition: "to halve edible food waste by 2020". This milestone referred to the retail, food 
service and consumption sectors and represents around 32Mt of food waste reduction.  

Using the broader definition of food waste outlined above, including manufacturing and 
'unavoidable' food waste,35, this 32Mt reduction in food waste represents a 36% reduction 
from the 2006 baseline, or a lower percentage from a later baseline, assuming food waste has 
increased. 

 
b) What sort of target might be achievable and how? What would establishing a national 

food waste prevention strategy mean for different Member States? 
 
Looking at the problem tree below, direct causes and underlying drivers of food waste can be 
seen.  
 

                                                 
35 In reality a large proportion of inedible food is also unnecessarily disposed of (i.e. A reduction in food waste leads to lower purchases and 
therefore lower unavoidable waste as well as avoidable or, for example, if a whole chicken is thrown out both the bones and meat are 
wasted.) so it is more practical and complete to set a food waste target on both edible and inedible food waste, as the two are closely linked. 
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How to best address these causes and driver, and how to prepare a national food waste 
prevention strategy, depends to a certain extent on the nature of the food waste profile of a 
given Member State. For those with very high consumer waste per capita, a focus on 
awareness raising campaigns / education / working with retailers on storage and purchasing 
behaviour would be most appropriate. For those with higher relative 
manufacturing/processing losses a higher focus on more technical options / packaging 
innovation, sharing of best practice, waste separation etc. would be more appropriate (so more 
can go to animal feed / industrial uses, for example). 
 
So preparing a food waste prevention strategy will consist of selecting a package of actions 
form those available for implementation. Below the types of broad categories of action are 
summarised, along with which causes and drivers of food waste the relate best to: 
 

 awareness campaigns  

- for consumers (f)  (k), (3), (4)   
- for food services, manufacturing, retail (consisting of explaining benefits, how to 
undertake better measurement, options for improvements / sharing of best practice, how 
to improve logistics. Also options on how to help consumer waste less.) (a), (b), (c) + 
(4) (+ those for consumers)  

 informational tools (e.g. sector specific prevention guidelines and handbooks) (4) 

 training programmes (e.g. food service staff prevention skills, waste-free cooking 
workshops for consumers) (f)  (k) 
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 logistical improvements (e.g. stock management improvements and more accurate 
demand forecasting for retailers, reservation requirements for cafeterias, ordering 
flexibility in hospitals) (b), (c), (k) + (4) 

 waste measurement activity (e.g. hands-on quantification and composition analysis of 
food waste by households, restaurants or schools)  (4) possibly leading to (3) 

 research/development/innovation (development of new sector/product specific 
prevention methodologies, such as Time Temperature Indicators) (c), (h) + possibly (5) 

 regulatory measures (such as separate collection of food waste requirements in Ireland 
and the Zero Waste Regulations in Scotland) (4) 

 food redistribution programmes (diverting otherwise discarded food to charitable 
groups) (b) + (4) 

 development of industrial uses - turning food waste into by-products for other 
purposes (such as the production of fish chips from manufacturing sector fish waste, or 
gelatine production from pork skins, bones etc.) (e), (k) 

 

More details of what these measures might mean in practice is included in a table in Annex 6, 
which provides some indicative costs of different food waste prevention measures and the 
sectors they target. 

The key message here is that there is no one simple solution to reducing food waste, but rather 
that national strategies are needed. The basic elements consist in the first instance of better 
measurement/awareness for consumers combined with communication and information tools 
with sharing of best practice along the supply chain on how others have reduced their food 
waste / helped other to do so. These have been seen deliver cost effective results at the local 
and national level, but have yet to be taken up widely.  Other options can also be considered 
(although they may not be required for meeting a low target) consist of investing in new 
innovation and R&D, and looking at regulatory measures. 

Looking at Targets set in Member States, so far five Member States have set targets for food 
waste, and one has a target soon to be agreed. None are currently binding. (Details of these 
targets, and activity taking place in all Member States related to overall waste prevention can 
be found in Annex 9.) The targets are as follows: 

Austria   20% (2016) non-binding (households only) 
France    50%  (2025) non-binding  
Germany   50% (2020) non-binding 
Netherlands   20% by 2015 (non-binding) (households and 'agri-food chain') 
Sweden   None, but in pipeline for 2014 
United Kingdom  4% by 2012. In England only. Non-binding. (15-20% already 
achieved.) 
 
It is not clear in all cases exactly what the scope of the targets is, nor from what baseline they 
are starting and what definition of food waste is being used. In the case of the targets set by 
France and Germany, they seem similar to the Commission and European Parliament's 
milestones. In any case, these aspirational targets give an idea of the level of ambition a 
minority of Member States have dedicated to this policy area. 
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The UK has already achieved significant reductions in the household and service sectors and 
has set short-term targets for households, retail and manufacturing and hospitality and food 
service sectors.  
 
Household: 
 

• 15% reduction achieved over 5 years from 2007 to 2012 (with two additional years for 
set-up), and another 5% targeted under latest commitments, from 2012 to 2015. 

 
• WRAP has indicated that a 50% reduction in avoidable household food waste in the 

UK could be achieved by 2025, against a start date of 2007.  This would be 50% over 
18 years, or ca. 25% over 9 years. 

 
Manufacturing & retail: 
 

• 7.4% reduction in food & packaging waste over 3 years from 2009 to 2012, and a 
target of a further 3% from 2012 to 2015. (i.e. ~10% in six years) 

 
Hospitality: 
 

• No data on reductions yet, but a target of 5% has been set over 3 years (2012 to 2015). 
 
A six-month campaign in West London, which resulted in significant changes in behaviour 
and reductions in food waste (ca 15% for total household food waste). 
 
Brussels Environment has carried out pilot projects showing that it is possible to reduce 
consumer waste by almost 80% "simply by paying a little attention to habits in purchasing 
and preserving food." 
 
EUREST Sweden: awareness campaign at 150 of their contracts => 23% reduction in food 
waste in half a year. 
 
Ireland: 'Calling time on waste' campaign showed that one pub saved €4000 per year on waste 
charges by "re-tendering for waste collection and implementing a source segregation scheme. 
 
The latest research from the Netherland concludes that in the household "20 percent reduction 
in food wastage easy to achieve"36, and overall, "solutions for reducing food waste are within 
easy reach and reductions of between 40 and 50 percent are possible."37 
 
 
There are many lessons that can be learnt from those strategies that have been undertaken 
both and national and local level and by individual companies and actors in the food chain. 
One key lesson is that whenever concerted action is undertaken, the resulting food waste 
prevention is very high, at relatively low cost.  The most effective strategies involve actions 
across the entire supply chain. Many other local example exist like this, but the only 
nationwide campaign that has measured results is from the UK.  
                                                 
36 https://www.wageningenur.nl/en/Expertise-Services/Research-Institutes/food-biobased-research/show/Test-shows-20-percent-reduction-
in-food-wastage-easy-to-achieve.htm  
37 https://www.wageningenur.nl/en/Dossiers/file/Dossier-Food-waste.htm 

https://www.wageningenur.nl/en/Expertise-Services/Research-Institutes/food-biobased-research/show/Test-shows-20-percent-reduction-in-food-wastage-easy-to-achieve.htm
https://www.wageningenur.nl/en/Expertise-Services/Research-Institutes/food-biobased-research/show/Test-shows-20-percent-reduction-in-food-wastage-easy-to-achieve.htm
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What seems clear is that at least for the 'low hanging fruit', quick and significant reductions in 
food waste have been made relatively easily. (The cost effectiveness is analysed later in this 
document) 
 
For further information on what level of target would be feasible, the European Commission 
funded a study by LEI Wageningen UR on "Reducing food waste by households and in retail 
in the EU; A prioritisation using economic, land use and food security impacts" in 2013. (see 
here http://edepot.wur.nl/290135 for the full report). They considered evidence on the extent 
to which food losses and waste may be reduced, which is presented in Annex 7, and 
concluded as follows: 
 
"…we propose to incorporate waste reduction percentages of 50%, 40% and 30% for both 
direct household demand and demand in retail; 50% reflecting the, perhaps ambitious, target 
aimed for by the EU member states, 40% representing, perhaps, a more realistic target and 
30% reflecting, perhaps, a modest target. We assume that these food waste reductions will be 
realised over the period 2012-2020, the period of interest for the EU member states." 
 

c) Setting a target date 
 
The target date of 2025 was selected to give a more reasonable time for accurate setting of a 
baseline for those Member States lacking precise data, and then for setting up the required 
infrastructure / communication materials to set about reducing food waste. This target date, 
while not in line with the 2020 date proposed by the Roadmap to a Resource Efficient Europe, 
is in line with the date set by the European Parliament Resolution on food waste.38 This would 
then mean the tracking of a waste prevention target from begin in 2016, and with the proposal 
being set out within the revised Waste Framework Directive in 2014.  
 

A derogation from the start date could be envisaged for those Member States who 
already both measured their food waste accurately, and who have implemented food 
waste prevention programmes to tackle the problem – in such cases these Member States 
could request an alternative earlier baseline starting point, in order that their efforts already 
made could be recognised.  

 
d) Setting a range of  targets to assess 

 
Based on the information above, three target options were selected for consideration:  
 
Option 3 (a) Mandatory reporting (option 2) + A 15% reduction in food waste from 2016 – 
2025, across the manufacturing, retail/distribution, food service/hospitality and household 
sectors, where food waste is defined as "Food intended for human consumption, lost from the 
food chain.", not including food diverted to animal feed, or sent for redistribution.  
 
Option 3 (b) Mandatory reporting (option 2) + A 20% reduction in food waste from 2016 – 
2025, across the manufacturing, retail/distribution, food service/hospitality and household 

                                                 
38 http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P7-TA-2012-0014+0+DOC+XML+V0//EN  

http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P7-TA-2012-0014+0+DOC+XML+V0//EN
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sectors, where food waste is defined as "Food intended for human consumption, lost from the 
food chain.", not including food diverted to animal feed, or sent for redistribution.  
 
Option 3 (c) Mandatory reporting (option 2) + A 30% reduction in food waste from 2016 – 
2025, across the manufacturing, retail/distribution, food service/hospitality and household 
sectors, where food waste is defined as "Food intended for human consumption, lost from the 
food chain.", not including food diverted to animal feed, or sent for redistribution. 
 
All these targets are considered feasible within the 9 year time frame, falling within the scope 
of the levels set already by some Member States, and within the, per year, reductions already 
achieved in the UK. The 15% level is at the lower end of ambition, relatively easily achieved 
(catching the 'low hanging fruit') with awareness raising actions and sharing of best practice, 
with 20% likely to require a more concerted effort and a higher initial cost of prevention 
activity and 30% being at the upper end of the scale of ambition, but not impossible.  
 
If the predictions for food waste increase are correct, then the lower targets are only going 
slightly beyond reversing the predicated trends currently taking place. (i.e. bringing food 
waste back to early-2000 levels) Any greater reductions in shorter time frames were, however, 
not considered realistic, given the time required to establish effective measurement and 
monitoring, and to build and implement a wide ranging food waste prevention campaign 
specific to the individual Member State. 
 
If looking, however, at the food waste tonnages these targets of 15%, 20% and 30% represent, 
they compare favourably with the Roadmap to a Resource Efficient Europe milestone, at 
17Mt, 23Mt and 35Mt of food waste compared to the 32Mt proposed in the Roadmap. 
 
One voluntary national objective was also selected at the higher level of ambition: 
 
Option 3 (d) An aspirational, non-binding national objective of a 30% reduction in food 
waste from 2016 – 2025, across the manufacturing, retail/distribution, food service/hospitality 
and household sectors, where food waste is defined as "Food intended for human 
consumption, lost from the food chain", not including food diverted to animal feed, or sent for 
redistribution.  
 
This sub option, while being a softer, voluntary, measure than the others, would still form part 
of the revised Waste Framework Directive, in that Member States would be asked to provide 
a chapter in their existing waste prevention plans specifically on food waste. (Where they are 
currently only asked to prepare overall waste prevention plans, and often these do not contain 
specific measures/strategies targeting on food waste). 
 

e) Different targets/objectives for different Member States: 
 
In addition to the fact that any target or objective would be a % of total food waste (i.e. 
member States with a higher total food waste would be obliged to reduce their waste more in 
absolute terms than those with lower levels), a number of other factors should be taken into 
account when setting a level for food waste reduction.  
 

• Setting a threshold point below which Member States would not be obliged to achieve 
the target. 



 

36 

 

 
Given the wide variation in levels of food waste observed in different Member States, it 
seems fair that below a certain absolute level of food waste generated per inhabitant, no 
further binding reduction would be required (because the 'quick-wins' available in some 
Member States, may not be available in others, rendering the targets difficult to achieve). For 
the purposes of this assessment, this threshold point has been set such that those Member 
States, whose level of food waste per inhabitant in 2016 is below the level of the bottom 
quartile, looking across all EU Member States, would be exempt from the food waste 
target or would be considered to have already met their food waste reduction target. This level 
is chosen as it will exclude all those Member States whose food waste per capita falls below 
the 'inter-quartile range', this being considered a robust measure of scale.39 (In other words, 
those falling below this level can together be considered as showing significantly lower than 
average waste levels.) It would also mean, for those Member States nearer to this level than 
the target/objective set, that their expected reduction level could be lower than the specified 
%. 
 
Based on current data this level is currently estimated to be ~100kg per inhabitant. (See 
diagram below.) These Member States would, however, be obliged to monitor and report their 
food waste every two years, and at least maintain their 2016 baseline level of food waste. 
 
This threshold is based on fact there are big differences seen in food waste levels -  where 
some Member States are consistently producing significantly more than the others. The 
threshold essentially means that those Member States with the lowest measured food waste 
per capita in 2016 would have to meet a target of 0%, so they would still have to report on 
their levels of food waste and demonstrate no increase above the baseline. 
 
Because the levels of food waste observed in the MS wasting less is relatively low, so that the 
overall tonnages of food waste represented by the EU targets would only be marginally 
reduced (~5%) by introducing this cut-off point – see graph below. (This excludes 7 Member 
States based on current estimations: Romania, Latvia, Slovenia, Bulgaria, Check Republic, 
Malta and Greece. This may change once the data has been updated and refined for 2016.) 
 

                                                 
39 http://en.wikipedia.org/wiki/Robust_measures_of_scale; http://en.wikipedia.org/wiki/Interquartile_range;  

http://en.wikipedia.org/wiki/Robust_measures_of_scale
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Graph 3: Food waste per capita showing threshold value 

 
 

• Setting a different baseline for those Member States who have already implemented 
national food waste prevention programmes. 

 
For those Member States who have made significant efforts to reduce food waste already, and 
who have properly measured their food waste data over time, a baseline before 2016 could be 
set, against which any reductions would then be measured. This would ensure that their 
efforts would be taken into account in any food waste measurement assessment. 
 
In any case, for a non-binding objective the overall % reduction would be set to act as a guide 
against which progress could be measured and to allow Member States to set the level of 
ambition of their waste prevention programmes accordingly. 

5. ANALYSIS OF IMPACTS 

 

5.1. Option 1 – Take no additional action 

 
Introduction 
 
This option assumes the continuation of current EC legislation related to food waste, with no 
additions or changes to its application. This scenario would involve 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, the green paper on bio-waste management in the EU and the EC communication on 
future steps in bio-waste management in the European Union. (See section 2.3 for details.)  
It also assumes a continuing, steadily increasing awareness and developing localised / private 
initiatives and national actions on food waste would continue to advance, and that the 
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Commission would continue to undertake communication and coordination activities to 
promote food waste prevention. 
 
Impacts 
 
Taking no additional action at the EU level will likely result, in spite of the actions being 
undertaken at present in the EU and by some Member States, in a continued increase in food 
waste, due to the rising and aging population and increasing prosperity.  
 
Changing market conditions could feed back into the food supply chain and change these 
estimates of food waste, as the system is complex and levels of food waste are affected by 
numerous economic and  environmental factors in the supply chain. For example, increasing 
prices of raw materials, oil, phosphate prices, changes in global demand, changes in feed 
prices, could all put up food prices. Higher prices will lead to lower food waste. (The opposite 
is also true.) This uncertainty cannot be seen as a reason to take no action of food waste, 
indeed the opposite is true. Reducing food waste will increase the resilience of the EU food 
system to future fluctuations in supply chain inputs. 
 
More predictably, there is an increasing knowledge of the importance of tackling food waste, 
demonstrated by those targets already set by Member States. These aspirational targets set by 
Member State targets currently represent around 11Mt of food waste reduction. (Note: this 
figure cannot easily be compared with the 126Mt estimated for 2020, because the target dates 
set by MS vary widely.) Should these aspirations be met, this could lead to some food waste 
prevention, it is, however, highly unlikely to reach anything close to the milestones set by the 
Resource Efficiency Roadmap or by the European Parliament Resolution.  
 
This option also risks sending the message to Member States, and to the sector at large, that 
the Commission is not committed to reaching its milestone of halving edible food waste by 
2020. Rather, the continued focus of policy action would be on the other parts, lower down, in 
the food waste hierarchy – i.e. setting targets on what to do with waste once it is generated, 
rather than looking at the quantities generated themselves. 
 

Option 1 – Summary 
Pros 
 

• No additional burdens from additional legislative requirements. 
 

Cons 
 

• Total food waste will continue to rise, to as high as 126 million tonnes per year, by 2020, with 
a total (lost) value of €260 billion. 

• Annual food waste related emissions likely to climb to roughly 240Mt in 2020. 
• Missed opportunity to use this waste stream as a resource, and to reduce environmental 

impacts. All the resources put into this food are wasted, including the land used produce it. 
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5.2. Option 2 – Establish EU food waste data reporting requirements 

 

Introduction 

This option entails bringing new reporting requirements for MS specifically on food waste, 
and putting in place a standardised methodology for calculating food waste quantities at 
Member State level to ensure comparability, in order to both aid EU policy making and 
stimulate action on food waste prevention.  

The key element of this option is that the systematic collection of relevant, statistically 
sound food waste data over time, in all Member States would be guaranteed.  

This could be set up through a new legal act, via the revision of the Waste Framework 
Directive for example, or through a reorganisation of the existing EUROSTAT reporting 
system, where waste data is already collected.  

In the latter case it would be important to include the following elements: 

• The addition of a sub-category to the EUROSTAT database under 09 ‘Animal and 
vegetal waste’ that is specifically entitled ‘Food waste’. 

• The addition of sub-sectors for the '09 - Animal and vegetal waste’ category that are 
‘Retail/Wholesale’ and ‘Food Service/Catering’, maintaining ‘Other Sectors’ for anything 
that cannot be included in the new sectors, or agricultural, manufacturing or household 
food waste. 

• The clear, standardised definition of food waste for this purpose, (Food intended for 
human consumption, lost from the food chain, not including food diverted to animal feed, 
or send for redistribution.) particularly as distinct from by-products, and the provision of 
a clear methodology for calculating food waste in each sector. 

Estimated implementation costs 

Regardless of how the reporting exercise were to be established, the obligation would come to 
Member States to collect specific data on food waste. Currently Member States collect data on 
organic waste, but it is not broken down into food vs. non-food waste, nor is it broken down 
sufficiently by sector (in that there is no sub-category for food services and catering or retail 
for example). To achieve a unified system, it would entail additional food waste sampling to 
be undertaken. The estimated costs of this additional sampling are show in the table below.  

Table 3: Estimated costs for one Member State 

Implementation Cost (in Euros) 

EU Institutions Negligible 

Member States Administrative costs for Ministries based on increased 
reporting: € 1 000 – € 3 000 
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Bin characterisation study per Member State:  

Households 

€30,000 (Synthesis of existing data) 

€120,000-€300,000 (Compositional analysis) 

Hospitality and catering 

€180,000 - €200,000 (Measurement of food waste 
quantities including 'down the drain' analysis) 

Manufacturing 

IPCC reporting already covers organic faction for larger 
firms. A further €70,000 needed to bring data together 

and revise estimates (excluding by-products) + Bespoke 
estimates for SMEs. 

Total for a major national food waste study (maximum 
for a larger MS): € 400,000 – €600,000 every two years 

€200,000-€300,000 per year 

Estimate based on information from the Commission's  
'Preparatory study on food waste across EU 27' from 2010 (page 142) updated 

following further interviews with the authors in 2014. 

This cost would come down in subsequent years once a measurement system was established, 
and would not be an additional cost for those Member States who have already started 
measuring their food waste levels. (For the 18 MS have already signed up for the 
EUROSTAT voluntary food waste "plug-in" for 2014, this additional level of disaggregation 
should partly have already been achieved.)  

Overall, implementation of such a policy option would involve limited costs for the EU, 
Member States and for industry. Potential implementation and ongoing administrative costs 
would primarily impact Member States. In the case of the industry, larger enterprises would 
be invited to join in the process of better measuring food waste, and to provide their existing 
data on waste generated. SMEs would not be under any requirements to provide data under 
this option. 

Impacts 

This option would provide a clearer picture of food waste quantities, sources and treatment, 
thereby raising awareness of food waste issues and allowing for targeted analysis to identify 
and address problem areas for food waste generation and treatment. It would also assist future 
monitoring and the setting of targets for food waste prevention, by providing more accurate 
sampled baseline data. The availability of more detailed and comparable food waste data 
would, in the long term, lead to more effective food waste prevention and treatment. 

The act of measuring and reporting on food waste itself is likely to also have the effect of 
stimulating preventative action at Member State level. Seeing, and properly valorising the 
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food waste may catalyse action by those Member States as yet not active, however it is 
difficult to quantify to what extent this  indirect effect would reduce food waste and over what 
timeframe.  

It seems reasonable to assume that it would, in combination with the 'no-regret' options 
presented in option 1, lead to an additional reduction in food waste. However, it seems 
unlikely that this impact would be significant before 2020 or 2025, given that the first data 
would come in around 2016.  It might be reasonable to expect that by 2025, the increase in 
food waste could have been halted, and reductions started. 

Practicability and enforceability 

The policy option is fairly straightforward to implement in theory as it could be done by 
adapting existing data reporting frameworks. Member States already collect general data on 
'Animal and Vegetal waste', but there is no sub-group specifically entitled 'food waste' at this 
point. If this were specified, then the collection of this data would fall within the same 
monitoring programme as existing data, i.e. every two years to EUROSTAT. No new 
structures would be needed, only that the data would be disaggregated in a different way than 
it currently is. (i.e. the additional cost would relate to the sampling required to disaggregate 
data, but not for the reporting and monitoring of reporting which is already undertaken.)  

To collect such data would provide an important source of baseline data to further the 
understanding of causes of food waste and to guide future EU efforts to reduce and prevent 
food waste. As the waste team at EUROSTAT has recently completed a two year process of 
revisions to their legal framework and data reporting requirements, additional changes related 
to food waste reporting would be administratively burdensome and could take time. 

Synergies with and impacts on other options 

This is a key building block for Policy Option 3 (EU targets for food waste prevention) as 
robust baseline data is important for monitoring and for setting a baseline for targets and track 
progress on food waste prevention.  
 

Option 2 - Summary  

Pros 

 

• Important step for monitoring progress and for improving targets on food waste. 

• Separate food waste reporting increases awareness of issue. 

• Allows for clearer understanding of food waste-related issues (e.g. how much each sector is 
producing, possible causes, etc). 

• Is likely to stimulate waste prevention activity indirectly. 

 

Cons 
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• Administrative cost associated with sourcing and cataloguing new data. 

• Implementation costs for some MS who do not yet collect detailed data. 

• Possible measurement costs for industry, although almost all large businesses already collect 
data. (There would be no specific requirements on SMEs) 

• Unlikely to reach food waste reduction objective in the short-term. 

 

5.3. Option 3 – Setting of (binding or non-binding) EU targets for food waste 
prevention 

 

Two sources of information have been used for the quantification of costs and impacts: 

1. A modelling exercise undertaken as part of the revision of the Waste Framework 
Directive, in which the impacts of setting both the 15%, 20% and 30% targets were 
measured. (The box below gives more details about the model used, and additional 
detailed information is presented in Annex 12 (in a separate document).)  

Note: This model looks only at 'municipal' food waste, which does not represent all 
waste from manufacturing, retail and food services, some of which is classified as 
'commercial'. The results from the modelling exercise are therefore considered as 
under-estimates in terms of the potential costs and benefits. The full costs of 
implementation have, however, been shown in the analysis of the options, not the 
costs coming from the modelling exercise. Thus only the benefits should be 
considered as conservative estimates. 

2. Quantified evidence coming from the UK (by a significant margin the most advance 
Member State in terms of food waste prevention activity) who have measured levels of 
food waste both before and after undertaking a concerted food waste reduction 
strategy. While it cannot be assumed that the results are valid for all EU Member 
States (where the cost of implementation of food waste prevention strategies, and the 
cost associated with dealing with food waste, may be differ from those in the UK) it 
does provide a good basis for discussion, in particular given the compelling nature of 
the results. There is also no reason to believe that the results elsewhere would be very 
different. Where a range of costs for food waste prevention actions have been found, 
the highest figures have been used in this impact assessment. 

Box 4: About the model used for this impact assessment  

• The model was used to project how food waste would be managed in a ‘full implementation’ 
scenario, where all Directives in the various targets are met. In this scenario, the model 
apportions the food waste generated in each Member State and year to different treatments 
depending on whether the food is separately collected (composting and AD) or remains in 
residual waste (MBT, incineration and landfill). 

• The model scenario (food waste prevention) was then run and compared to the full 
implementation scenario; 
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• Environmental benefits per tonne of food waste prevention (avoided treatment and the benefits 
from preventing one tonne of food waste itself) were calculated from the weighted average of 
the avoided environmental impacts of treatment and the avoidance of the GHGs associated 
with food production. 

• Weighted per tonne avoided treatment costs were also calculated. 

• The avoided tonnage of food waste in each year was calculated by calculating the total 
avoided in 2025 (the year of the target) and interpolating linearly back to 2016. 

• The unit environmental and treatment costs were multiplied by the tonnage of food waste 
prevented to give total environmental impacts and total treatment costs. 

• In terms of collection costs, it was assumed that there would be minimal cost reduction from 
kerbside food waste collection services as food waste services will still need to operate on the 
same frequency to collect the remaining food waste. The same assumption was made where 
food waste is currently collected through kerbside refuse collection services. However, for 
bring based refuse collection the frequency of collection may drop if the deposited volumes of 
material decrease. Therefore the only saving was assumed to be derived from bring based 
refuse collection services. The cost of this was determined for each Member State by 
calculating the total cost of bring based refuse collection in 2020 and dividing by the total 
tonnage of refuse collected. This per tonne cost was then multiplied by the avoided tonnage of 
food waste to calculate the financial saving. 

• Finally the costs of preventing the food waste in the first instance were calculated by multiply 
the additional tonnage avoided in each year by €17 per tonne. This cost relates to food waste 
prevention campaigns and the like. In addition, for each tonne of food waste first prevented 
ongoing annual costs of 10% of the upfront cost (i.e. €1.7 per tonne) were included in the 
model. This represents the cost of ongoing campaigns needed to maintain the initial waste 
prevention effect. 

The model, built as a spreadsheet tool in Microsoft Excel 2010, is populated with national waste 
management data for all Member States (including Croatia). At its core sits the mass flow modelling, 
where data on waste arisings, recycling, and residual waste treatment are recorded for each Member 
State. The model is able to make projections on waste generation and management in all MSs and at 
EU level –for the period 2010 to 2035.   

The cost implementation use in the model, to cover the costs of implement waste prevention 
initiatives, was set at the highest estimate coming from waste prevention activities seen in the UK, at € 
17 per tonne of food waste prevented. (The lower estimate being €6 per tonne.).  

It has however also been assumed that in practice some ongoing communication cost is needed to stop 
people reverting back to old behaviours -  this has been modelled as 10% of €17 per tonne in each year 
after the initial food waste was prevented. (Given the fact benefits are so large however, it has not 
proven to be particularly important overall, but is considered, principle, as better than assuming people 
maintain the prevention effect for ever.) 

The model also accounts for environmental damage associated with emissions to air. The model 
defines the damage costs (in € per tonne) for GHGs and a number of common air pollutants and also 
identifies what emissions are likely from a comprehensive range of waste treatment and disposal 
technologies. In this way damage costs can be calculated depending on the quantity of waste being 
treated via each form of technology. Conversely, if waste is prevented relative to the full 
implementation scenario, then this reduction will result in environmental benefits associated with the 
amount of avoided. In essence, the environmental benefits of food waste prevention are made up of 
two parts: 
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• The avoided environmental impacts associated with producing, transporting and 
manufacturing the food that is wasted; and  

• The avoided environmental damages that are prevented because the waste no longer requires 
collection or treatment. 

 

5.3.1. Option 3 (a)  

 
A 15% reduction in food waste from 2016 – 2025, across the manufacturing, 
retail/distribution, food service/hospitality and household sectors, where food waste is defined 
as "Food intended for human consumption, lost from the food chain.", not including food 
diverted to animal feed, or sent for redistribution.  
 
Costs of implementation 
 
1. Evidence from the modelling exercise:  
 

The figure below shows that there are net financial benefits associated with this option, if the 
cost of implementation is assumed to be at €17 per tonne of food waste prevented. 

This is largely due to the fact that the implementation costs of preventing food waste are 
offset by the reduced costs for collecting and treating waste. (i.e. collecting, composting and 
landfilling food waste is much more expensive than €17 per tonne)  
 
Graph 4: Net costs of implementation option 3(a) (at €17 per tonne prevented waste) 
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It can be seen that the costs of preventing food waste is outweighed by the relatively higher 
costs of managing waste, even when the highest cost estimate of implementing a food waste 
prevention program is used. This figures are per year, not cumulative, and demonstrate that by 
2025 there would be net implementation cost benefit of reaching the 15% target of up to 
€315 million per year.40 (Note: In most cases this benefit would continue even after 2025, 
even without additional implementation costs, in that once waste prevention measures have 
been put in place, they remain for the long term.) 

To achieve the proposed 15% reduction, the direct implementation cost would be around 
€33 million per year, spread across all Member States.  

The Commission has prepared "Guidelines on the preparation of  food waste prevention 
programmes" aimed primarily at national policymakers developing National Waste 
Prevention Programmes, but that can also be used by waste management organisations, 
businesses, institutions, local authorities and environmental protection agencies.41 

Box 5:  Supporting Evidence from UK exercise 

Between 2007 and 2012 WRAP estimated that the cost of the household food waste prevention 
programme was approximately €15.5 million (research, development of materials, delivery of the 
campaign, providing funding for local authority delivery of food waste reduction campaign locally). 
The value of the food prevented from becoming waste over the same period was €15.5 billion. WRAP 
estimates that around half of the reduction was influenced by the campaign, with the remaining 
half being due to the recession and rapidly rising food prices between 2007 and 2010. 

The total tonnes of food waste prevented over the same period linked to this work was 5.2 million 
tonnes. 

Therefore: 

• €15.5 million public sector spend; 

• 5.2 million tonnes less food waste, reduced to 2.6 million tonnes thought to be influenced by 
that spend 

This gives an estimate of €6 per tonne of food waste prevented, for public sector spending. Because 
private sector spending on the campaign was estimated to match public sector spend, the total cost is 
€12 a tonne. 

NOTE: this figure therefore takes into account the reduction in food waste attributed to the 
financial crisis (in other words, that part of the reduction was not assumed to be related to the 
money spent). 

In addition WRAP estimates that the reductions in collected household food waste will have saved 
local authorities €100 million in saved disposal costs in 2012, and ca €350 million over the five years 
2007 to 2012 

                                                 
40 Taking into account the fact that this modelling exercise only looks at municipal food waste – if then factoring 
in all food waste from manufacturing to households (including industrial waste) this benefit would be as high as 
€500 million. 
41 http://ec.europa.eu/environment/waste/prevention/pdf/prevention_guidelines.pdf  

http://ec.europa.eu/environment/waste/prevention/pdf/prevention_guidelines.pdf
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WRAP also recently evaluated the impact of a six-month campaign in West London, which resulted in 
significant changes in behaviour and reductions in food waste (ca 15% for total household food 
waste). The campaign cost ca €200,000, but the regions covered saved €1.6 million in avoided 
disposal costs (i.e. for every €1 invested up to €8 was saved). In addition residents will have saved 
around €17 million in avoiding food being thrown away. Food waste was reduced by 12,350 tonnes, 
which would equate to ca €17 investment per tonne of food waste prevented.42 

Based on these figures a rough range of cost per tonne of food waste reduction for food waste 
prevention activities can be taken as €12-€17. 

This compares very favourably with the costs of food waste disposal in the UK per tonne: 

Landfill:    €112 

Composting:    €55 

Anaerobic digestion:              €50 

Effectively, the total costs of undertaking their food waste prevention measures was cost negative. It 
should be noted, however, that this trend was only seen for the first tranche of food waste reduction – 
future reductions, beyond the 'quick wins' are could require a greater effort. 

Between 2007 and 2012 WRAP the cost of the household food waste prevention programme cost ca 
£13 million (research, development of materials, delivery of the campaign, providing funding for local 
authority delivery of LFHW locally). The value of the food prevented from becoming waste over the 
same period was £13 billion. WRAP estimates that around half of the reduction was influenced by 
WRAP and partner activity (the remaining half via deep recession and rapidly rising food prices 
between ca 2007 and 2010). 

WRAP have stated publically that ‘Every £ spent by WRAP on reducing household food waste has 
contributed towards preventing around £500 of food being wasted. Additional spending by LFHW 
partners has more than matched the WRAP spending’43 

By sector, the value of food wasted has been estimated at: Manufacturing - £950 a tonne; Retail - 
£1,200 a tonne; Hospitality and Food Service – an average of £2,775 a tonne (ranging from ca £1,660 
to £4,000 a tonne for different sectors); Households - £2,960 a tonne.  

For this impact assessment and average figure of just over €2000 per tonne has been used (coming 
from the 2010 EU preparatory study on food waste in the EU.) 

 
For those Member States falling below the threshold point of food waste generated per 
inhabitant (and therefore exempt from meeting the target) there would be no costs or benefits 
associated with this option. 
                                                                                                                                                         
42 http://www.wrap.org.uk/sites/files/wrap/West%20London%20LFHW%20Impact%20case%20study_0.pdf 
43

http://www.wrap.org.uk/sites/files/wrap/Information%20sheet%20-
%20reducing%20household%20food%20waste%20in%20the%20UK%202012_0.pdf 

 

http://www.wrap.org.uk/sites/files/wrap/West%20London%20LFHW%20Impact%20case%20study_0.pdf
http://www.wrap.org.uk/sites/files/wrap/Information%20sheet%20-%20reducing%20household%20food%20waste%20in%20the%20UK%202012_0.pdf
http://www.wrap.org.uk/sites/files/wrap/Information%20sheet%20-%20reducing%20household%20food%20waste%20in%20the%20UK%202012_0.pdf
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Details of what a food waste prevention campaign entails are included in Annex 11. 

Impacts 

Environmental: The environmental benefits of food this food waste reduction are very high, 
particularly when compared to the relatively low costs of implementation. Every 3% 
reduction in food waste can be seen to represent, very roughly, a 1% reduction in the total 
food demand (because 1/3rd of food is currently wasted) and in turn, a similar reduction in the 
total resource impact of the production and consumption of that food. A 15% reduction in 
food waste would therefore lead to the following savings, per year, over the business as usual 
scenario by 2025: 

 17 Mt of food waste 

 10,800km² of land need for the production of food to supply EU demand. 

 33 Mt CO² eq. 

It is possible that part of these environmental benefits would not be directly realised in the 
EU, if the reduction in food demand in the EU was compensated by a growth in the global 
exports, but would rather be realised then in reduced production elsewhere. This would still 
be an overall benefit to climate change goals, and any land use pressure reduction would also 
offer, potentially higher, habitat and biodiversity benefits. 

Economic: The overall economic impacts of this policy intervention, which essentially 
represent a efficiency saving, are very positive. In simple terms 17Mt of food waste has a 
monetary value of around €35 billion. If not wasted, this food can either not be produced, 
and cost savings can be made with the resources or money used elsewhere, or the food can be 
produced and exported. In either case the objective of providing food to EU citizens is met 
and the EU economy is strengthened. The Communication from the Commission on A 
resource-efficient Europe – Flagship initiative under the Europe 2020 Strategy highlights this 
point, stating that resource efficiency "will bring major economic opportunities, improve 
productivity, drive down costs and boost competitiveness" 

In relation to specific actors in the food chain: 

• For consumers the 15% reduction represents a value of roughly €70 per capita, per 
year, in cost savings. These savings through reduced food wastage may trigger 
consumers to purchase higher quality (higher priced) food products, to save additional 
money, or to spend in other areas of the economy. 

• For manufactures and food services, food waste prevention represents a cost saving, 
lowering inputs for the same output. The Commission's 2013 study entitled "The 
opportunities to business of improving resource efficiency"44 identified considerable 
economic opportunities for businesses Food and Drink manufacturing and Hospitality 
and Food Services. One of the study's key observations was that "Minimising food 
waste provides the highest environmental impact savings potential in the Food and 
Drink manufacturing and Food Service sectors". The study suggested they could cut 

                                                 
44 http://ec.europa.eu/environment/enveco/resource_efficiency/pdf/report_opportunities.pdf  

http://ec.europa.eu/environment/enveco/resource_efficiency/pdf/report_opportunities.pdf
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their costs from improved resource efficiency with savings representing between 3% 
and 8% of annual turnover. 

• For retailers and food producers a negative impact could be seen. Clearly any 
reduction in demand will lead to a potential reduction in income. In a worst case 
scenario, this could represent roughly 0.5% reduction in demand per year (due to this 
measure) for some producers, over the 9 years of implementation.   

Specifically in relation to the food production sector, the impacts of this option relate 
to sales. Broadly speaking the fresh fruit and vegetable, and the cereals sectors are 
where the greatest food waste volumes and value are seen, followed by the fresh meat 
and dairy sectors. Processed foods are less likely to see reductions in demand, as food 
waste in these sectors in lower. 

Two mitigating factors need to be considered however: 

a. The first is that there is a very strong, and growing, global demand for food. Any 
reduction in EU sales could be offset by further accessing this market. This 
would, in turn, make the EU food system more globally competitive. The latest 
available data coming from FoodDrink Europe in relation to EU imports and 
exports of food is shown below45: 

 

 

b. The second is that consumers may 'trade-up' with their food waste reduction 
savings, which will bring benefits back into the retail sector. 

Latest evidence from the UK (figures released in end January 2014)46 show that 
half of household savings on food waste reductions between 2007 and 2011 have 
gone into 'trading up' to higher value foods. So consumers appear willing to pay 
more for what they see as higher quality food, if they waste less, which should 

                                                 
45 http://www.fooddrinkeurope.eu/publications/category/key-data/  
46 http://www.wrap.org.uk/sites/files/wrap/Econometrics%20Report.pdf see executive summary 

http://www.fooddrinkeurope.eu/publications/category/key-data/
http://www.wrap.org.uk/sites/files/wrap/Econometrics%20Report.pdf


 

49 

 

offer an opportunity for industry to add value to what they produce, potentially 
sell less volume nationally but at a higher price, and have ‘surplus volume’ for 
exports (or to replace imports). 

• In other sectors of the economy, the increase in disposable income of consumers may 
clearly have positive effects as this additional money will be either spent or saved. 

The modelling exercise also shows that there are major economic benefits are associated with 
the avoided GHG and other emissions related to bio-treatment (i.e. composting/anaerobic 
digestion). The avoided impacts associated with the fact that the food no longer has to be 
produced are shown in the Figure below, under the ‘Waste Prevention – Air Quality and 
Other’ category. These benefits are substantial which is not surprising given that 1 tonne of 
avoided food waste can save 3.8 tonnes of CO2 eq. Other savings are derived from avoided 
collection and disposal/incineration costs. 

Graph 5: Scenario 1 - Environmental Externalities for the EU (million €) 

 

The total savings in economic terms for EU for the 15% reduction linked to environmental 
costs associated with GHG emissions and air pollution are around €1.8 billion per year by 
2025. Thus, the net position is very favourable as the benefits far exceed any costs in all years 
after implementation in 2016. 

The figure below shows the results of both the cost savings and the environmental 
externalities together: 
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Graph 6: net cost benefits, option 3(a) 

 
Evidence: Impact on the UK food industry 

 
An analysis of the amounts of food and drink bought in the UK shows a significant 
reduction in sales – around 4% between 2006 and 2011 per household level, with a 
national total reduction of only 0.6% (i.e. increasing population off-sets most of the 
reduction). This reduction is consistent with consumers having to buy less (as they waste 
less), but many also have been influenced by things like healthy eating and alcohol awareness 
initiatives, and rising food prices \ difficult economic conditions. Econometric modelling in 
the UK has however suggested that as consumers find more ways to avoid waste, many 
change their purchasing behaviour and buy smaller quantities of more expensive food, which 
is a form of ‘trading up’. 47 

 
‘This research suggests an interesting aspect to consumers’ behaviour regarding food 
waste: they may find ways to waste less food without changing either their overall spending 
on food or the amount eaten, but the amount of food purchased is reduced because less 
food is wasted.  In other words, consumers “trade up” towards higher price foods, but both 
purchase and waste less of those foods’ 
Social: This policy intervention would have a tendency to bring the price of food down, and 
would decrease food price volatility. This offers benefits to consumers going through harder 
financial times. In addition, this policy intervention has the potential to shift significant 
volumes of food away from waste streams and into food banks. (This being one way to reduce 
food waste.) 

                                                 
47 http://warrr.org/751/ 

http://warrr.org/751/
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This policy intervention could reduce the number of jobs in the food production sector, as 
demand for food decreases, although this could be partly offset by those mitigating factors 
highlighted above.  

 
Other impact observations from the UK experience: Wasting less food in the UK could offer 
opportunities to reduce imports of food, and contribute to greater exports.  Latest statistics 
show that jobs in the UK food industry have remained stable at ca 3.7 million from 2008 to 
2012. 
 

5.3.2. Option 3 (b) 

 
 A 20% reduction in food waste from 2016 – 2025, across the manufacturing, 
retail/distribution, food service/hospitality and household sectors, where food waste is defined 
as "Food intended for human consumption, lost from the food chain.", not including food 
diverted to animal feed, or sent for redistribution. 
 
The analysis of this option follows the same lines at that of the 15% reduction, but with the 
following variations: 
 
The implementation costs are higher, and so are the associated net benefits (see figure below) 
(considering a higher number of tonne reductions)  
 
Note: the implementation costs are potentially more than just what would be expected from a 
linear up-scaling of the cost estimated for a reaching a 15%. This is because a deeper 
reductions in food waste may be harder to achieve. In other words, once the 'quick wins' are 
achieved, future reductions in food waste may become more expensive per tonne. These 
additional costs may, however, be partly offset by the fact that the initial costs of setting up a 
waste prevention programme, setting up networks, information materials etc. have already 
been accounted for. 

Graph 7: Net costs of implementation option 3(b) (at €17 per tonne prevented waste) 
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Again the costs of preventing food waste is outweighed by the relatively high costs of 
managing waste, even when the highest estimate of implementing a food waste prevention 
program is used. This figures are per year, not cumulative, and demonstrate that by 2025 there 
would be net implementation benefit of reaching the 20% target of up to €420 million 
per year.48 

To achieve the proposed 20% reduction, the direct implementation cost would be around 
€44 million per year, across all Member States. 

Impacts 
 
Environmental: Under option 3(b), the Environmental benefits are proportionately higher: 

 23 Mt of food waste reduced 

 14,400km² of land 

 44 Mt CO² eq. 

Economic: A 23Mt reduction in food waste represents around €47 billion in value. For 
consumers the 20% reduction represents a value at the higher end of the scale of €95 per 
capita, per year, in cost savings.  

For manufactures and food services, food waste prevention represents a cost saving, lowering 
inputs for the same output, scaled up from option 3(a). 

                                                 
48 Taking into account the fact that this modelling exercise only looks at municipal food waste – if then factoring 
in all food waste from manufacturing to households (including industrial waste) this benefit could be as high as 
€700 million. 
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For retailers and food producers a the reduction in demand could represent up to 0.7% per 
year (due to this measure) over the 9 years of implementation.  Thus, while the economic 
impacts are proportionately higher if moving from 15% reduction to 20%, a more rapid 
reduction in food waste, and subsequent reduction in sale of certain food products would 
likely have a more dramatic negative impact on those producers affected, as they would have 
less time to make a transition to the new situation, i.e. finding other markets for their 
products, diversifying etc.  

Using the model, this leads to proportionately higher net benefits, as shown in the figures 
below. 

Graph 8: Scenario 1 - Environmental Externalities for the EU for option 3(b) (million €) 

 

The total savings in economic terms for EU for the 20% reduction linked to environmental 
costs associated with GHG emissions and air pollution are around €2.5 billion per year by 
2025. Thus, the net position is very favourable as the benefits far exceed any costs in all years 
after implementation in 2016. 

The figure below shows the results of both the cost savings and the environmental 
externalities together: 
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Graph 9: net cost benefits, option 3(b) (million €) 

 
 

5.3.3. Option 3 (c) 

 
 A 30% reduction in food waste from 2016 – 2025, across the manufacturing, 
retail/distribution, food service/hospitality and household sectors, where food waste is defined 
as "Food intended for human consumption, lost from the food chain.", not including food 
diverted to animal feed, or sent for redistribution.  
 
Note: While the analysis of this option follows the same lines as that of the 15% and 20% 
target options, it should be considered with more caution, as food waste reductions of this 
magnitude, within this time frame, are unprecedented. That does not mean that such 
reductions are not feasible, only that it cannot be assumed that the observed low costs and 
relative ease with which early reductions in food waste can be made, can continue beyond 
what has so far been seen (i.e. around the 20% level). In other words, the assumption of 
constant marginal costs for waste prevention, will at some point break down and marginal 
costs will increase but there is little clarity on where such thresholds may bite. That said, even 
if the costs do increase, it may still be seen as economically and environmentally desirable. 
Also, it is demonstrably not impossible to bring food waste down substantially, well beyond 
30%, as the difference in observed food waste generation is much greater than this number. 
 
In basic terms, for this measure, the implementation costs are higher, and so are the associated 
net benefits (see figure below) (considering a higher number of tonne reductions)  
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Graph 10: Net costs of implementation option 3(c) (at €17 per tonne prevented waste) 

 

Again the costs of preventing food waste is outweighed by the relatively high costs of 
managing waste, even when the highest estimate of implementing a food waste prevention 
program is used. This figures are per year, not cumulative, and demonstrate that by 2025 there 
would be net implementation benefit of reaching the 30% target of up to €630 million 
per year by 2025.49 

To achieve the proposed 30% reduction, the direct implementation cost would be around 
€66 million per year, across all Member States. 

Impacts 
 
Environmental: Under option 3(c), the Environmental benefits are proportionately higher: 

 35 Mt of food waste reduced 

 21,500km² of land 

 66 Mt CO² eq. 

Economic: A 35Mt reduction in food waste represents around €71 billion in value. For 
consumers the 20% reduction represents a value at the higher end of the scale of €140 per 
capita, per year, in cost savings.  

                                                 
49 Taking into account the fact that this modelling exercise only looks at municipal food waste – if then factoring 
in all food waste from manufacturing to households (including industrial waste) this benefit could be as high as 
€700 million. 
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For manufactures and food services, food waste prevention represents a cost saving, lowering 
inputs for the same output, scaled up from option 3(a). 

For retailers and food producers a the reduction in demand could represent just above 1% per 
year (due to this measure) over the 9 years of implementation. Thus, while the economic 
impacts are proportionately higher if moving from 15% or 20% to 30%, a much more rapid 
reduction in food waste, and subsequent reduction in sales of certain food products would 
likely have a more dramatic negative impact on those producers affected, as they would have 
less time to make a transition to the new situation, i.e. finding other markets for their 
products, diversifying etc.  

Using the model, this leads to proportionately higher net benefits than either other option, as 
shown in the figures below. 

Graph 11: Scenario 1 - Environmental Externalities for the EU for option 3(c) 
(million €) 

 
The total savings in economic terms for EU for the 30% reduction linked to environmental 
costs associated with GHG emissions and air pollution are around €3.75 billion per year by 
2025. Thus, the net position is very favourable as the benefits far exceed any costs in all years 
after implementation in 2016. 

The figure below shows the results of both the cost savings and the environmental 
externalities together: 
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Graph 12: net cost benefits, option 3(c) (million €) 

 
Option 3(a)/3(b)/3(c) - Summary  

Figures 

• Implementing a 15% target from 2016-2025 would result in: 

 A direct implementation cost of €33m per year; 

 A net cost of implementation (taking account of savings in waste management and 
treatment) reaching -€315m per year by 2025 (i.e. a net benefit); 

 A total saving of 76.5Mt of food, with the annual saving reaching 17 Mt per year in 
2025 (with this saving continuing in future years at a reduced implementation 
cost50); 

 A value of food waste saved of €155 billion in total, peaking at €35 billion in 2025 
(with this saving continuing at that level in future years at a negligible 
implementation cost); 

 10,800km² of land freed up for other uses; 

                                                 
50 It is assumed that if a food waste reduction measure is successful, the beneficiary will not immediately revert 
to previous behaviour the following year. In some cases, such as technical innovation, logistical improvements, 
reduced fridge temperatures etc. savings could be permanent, in others, such as advice on use of left-overs, food 
purchase planning or other education campaigns, some continued activity might be need to remind/maintain 
benefits.  
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 A reduction of GHG emission reaching 33 Mt CO² eq. per year by 2025; 

 Economic savings linked to environmental costs associated with GHG emissions and 
air pollution reaching €1.8 billion per year in 2025. (with this saving continuing in 
future years at a negligible implementation cost) 

• Implementing a 20% target from 2016-2025 would result in: 

 A direct implementation cost of €44m per year; 

 A net cost of implementation (taking account of savings in waste management and 
treatment) reaching -€420m per year by 2025 (i.e. a net benefit); 

 A total saving of 104Mt of food, with the annual saving reaching 23 Mt per year in 
2025 (with this saving continuing in future years at a reduced implementation cost); 

 A value of food waste saved of €209 billion in total, peaking at €47 billion in 2025 
(with this saving continuing at that level in future years at a negligible 
implementation cost); 

 14,400km² of land freed up for other uses; 

 A reduction of GHG emission reaching 44 Mt CO² eq. per year by 2025; 

 Economic savings linked to environmental costs associated with GHG emissions and 
air pollution reaching €2.5 billion per year in 2025. (with this saving continuing in 
future years at a negligible implementation cost) 

• Implementing a 30% target from 2016-2025 would result in: 

 A direct implementation cost of €66m per year; 

 A net cost of implementation (taking account of savings in waste management and 
treatment) reaching -€630m per year by 2025 (i.e. a net benefit); 

 A total saving of 157Mt of food, with the annual saving reaching 35Mt per year in 
2025 (with this saving continuing in future years at a reduced implementation cost); 

 A value of food waste saved of €317 billion in total, peaking at €71 billion in 2025 
(with this saving continuing in future years at a negligible implementation cost); 

 21,500km² of land freed up for other uses; 

 A reduction of GHG emission reaching 66Mt CO² eq. per year by 2025; 

 Economic savings linked to environmental costs associated with GHG emissions and 
air pollution reaching €3.75 billion per year in 2025. (with this saving continuing in 
future years at a negligible implementation cost) 

                                                                                                                                                         
51 Assumes progressive reduction in food waste from 2016-2025 from zero to the target level. This is then 
summed up and divided by the total cost of implementation. i.e. for 15%: 17Mtx4.5 divided by €32x9. Value of 
one tonne of food waste assumed to be €2022. (A conservative figure coming from the 2010 Commission 
preparatory study) 
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In total, from 2016-2025: 

• Every €1 spent on food waste reduction will have provided: 

 265kg food waste prevented, with a value of €53551; 

 €9 of municipal waste costs are saved and; 

 €50 of economic savings linked to environmental costs associated with GHG 
emissions and air pollution. 

• UK experience suggests for the nine year period 2016-2025, a 15% waste prevention target 
would be achievable. A 20% target would be more challenging, but feasible. It is unknown if 
30% would be achievable, but it would be a very ambitious target.  

• In all cases a concerted policy effort would be needed, which would entail significant initial 
costs, and require public/private coordination. These costs, however, are outweighed by the 
savings to the public purse from reduced costs needed to handle food waste as prevention is 
actually the cheapest way of dealing with food waste available. 

• The net benefits to households, retailers, manufacturers and the food service sector are also 
very high. 

• Reduced food waste, will mean higher disposable income for EU consumers – money that can 
be spent in the food sector, or elsewhere in the economy. It will mean a more efficient and 
competitive food service and manufacturing sector.  

• At the same time a successful programme would mean lower sales, which could impact 
negatively on some parts of the food production sector. This could be compensated in some 
cases with a growing export market and a more competitive food sector, and evidence also 
suggests consumers who reduce food waste are 'trading up', i.e. purchasing higher value foods 
with some of their savings. 

• The environmental benefits from setting targets for food waste are also compelling, with very 
significant reductions in land pressure and GHG emissions likely. 

• In financial terms, the net savings associated with collecting and managing municipal waste 
and for environmental damage associated with emissions to air come out at around €2.2 
billion per year by 2025 under option 3(a), €2.9 billion under option 3(b), and €3.75 billion 
under option 3(c), although there is decreasing certainty as to the reliability of these savings 
with the increasingly higher targets. 

Pros 
• Quantitatively addresses anticipated increase in food waste quantities 
• Allows for country-specific and culture-specific adaptability; methods for achieving targets 

would be decided at the MS level 
• A quantitative, time-bound target for reducing food waste would lead to action in all Member 

States within the time frame called for politically. 
• Target will both raise awareness and mobilise resources for implementing reduction strategies. 
• Will help with monitoring of progress of food waste prevention.  
• Aligns with other legislation/targets. i.e. achievements in food waste prevention via concrete 

targets would contribute to the overall goals of the revised Waste Framework Directive and 
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support the proper implementation of the waste hierarchy. 
• Every € spent leads to considerably bigger savings for the EU economy. 

 
Cons 

• Direct initial costs for MS for carrying strategies for food waste prevention, through National 
Waste Prevention Programmes (although no additional cost for those who have already 
launched successful strategies). 

• Implementation costs for industry, determined by the food waste prevention strategies utilised 
to meet targets. 

• Potential loser for some producers if waste reduction leads to direct reduction in demand for 
food.  

 
Note: For those Member States falling below the threshold point of food waste generated per 
inhabitant, (the bottom quartile) and therefore exempt from meeting the target, there would be no costs 
or benefits associated with this option. (See last part of section 4, 'Setting a threshold point') 
 

5.3.4. Option 3 (d) 

A national non-binding, aspirational objective of a 30% reduction in food waste from 2016 – 
2025, across the manufacturing, retail/distribution, food service/hospitality and household 
sectors, where food waste is defined as "Food intended for human consumption, lost from the 
food chain.", not including food diverted to animal feed, or send for redistribution.  
 
Implementation costs 
 
The implementation costs of this option depend on the extent to which Member States strive 
to achieve the objective. If an concerted effort is made to reach the target, then the cost would 
be the same as seen in option 3(c), (i.e. €66m per year Europe-wide) with a net cost ranging 
from cost neutral (if no action is taken) to a net benefit of up to €630m per year by 2025. In 
combination with option 2, and with those actions being undertaken already (as outlined in 
the baseline scenario) this option could offer a significant additional incentive to reduce food 
waste, particularly if the potential benefits of food waste prevention activities uncovered by 
this impact assessment, were effectively disseminated to Member States. i.e. evidence that 
shows that money spent on successful food waste prevention leads to net benefits, through 
savings from managing food waste that would have been produced. 
 
Impacts 
 
The environmental, economic and social benefits of this option depend on the extent to which 
the objective is achieved. If fully achieved, then the impacts would be identical to those 
outlined in option 3(c). The milestone to halve certain streams of food waste by 2020, set in 
2010 in the Roadmap to a resource Efficient Europe, has contributed to encouraging the 
setting of food waste reduction targets in five Member States, so putting in place a more 
concrete objective, within the revised Waste Framework Directive, would be likely to 
stimulate the majority of Member States to take action. This option, while not binding, does 
have the advantage of setting out a time frame for action, which could influence national 
policy making. Overall this policy option is considered to be a valuable addition when set 
against the baseline actions already foreseen, and in combination with option 2. 
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Summary – option 3(d) 
In combination with the baseline actions being taken already, and with better national reporting on 
food waste, (option 2) and if established officially within the Waste Framework Directive, national 
food waste prevention objectives could give Member States the stimulus needed to take food waste 
prevention seriously, and to prepare strategic approaches to addressing it. 

Pros 

• Will establish an official and specific objective for Member States to aim for. 

• Will raise awareness of food waste levels, and keep it highlighted as an important issue 

• Can be used to call for Member State reporting on food waste prevention activities. 

• Leaves Member States the flexibility and freedom to approach the target as they see fit. 

Cons 

• Less certain of achieving the impact assessment objectives than binding measures. 

• Could therefore miss opportunity to use this waste stream as a resource, and to reduce 
environmental impacts. 

 

Box 6: Stakeholder views – how they have been taken into account. 

In general the views towards mandatory reporting were negative from the industry, with other 
stakeholders, including governmental organisations rather positive. The industry fear that they 
themselves would be forced to undertake full reporting of all food waste produced. In reality this is not 
what is being proposed by Option 2, but rather that Member States would be asked to undertake 
sampling of food waste at different levels, and that industry would be invited to help by providing 
their existing data. 

In relation to binding targets, the response is similar, generally negative from the industry side, with 
strong support from NGOs, and from those governmental organisations that replied. (Note: only nine 
Member States replied specifically, of those one was openly against binding targets, and one openly in 
favour, with all others remaining non-committal.) 

The key concerns raised in terms of targets were: 

• There is insufficient data on which to monitor a target 

This has led to the proposal that the start date for a food waste prevention target would be set 
after more harmonised data has been collected, in 2016. 

• The target would not take into account efforts already made. 

This has been accepted - those Member States that have already made efforts to reduce food 
waste could have these reductions recognised by setting an early baseline date. 

• The target might not be achievable for those who have very low food waste already 
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A threshold level has been set below which not reduction would be needed. 

• For retailers whose food waste is already very low, they fear being unable to meet any 
imposed target. 

The proposed reduction is for a percentage of total food waste from manufacturing to 
consumption, not by sector – Member States, working with the food chain sectors, have the 
flexibility to implement their reduction plans as they see fit. Retailers, while not wasting a 
high proportion of food directly themselves, do nonetheless waste a significant quantity of 
high value edible whole food items, and are also very influential in some of the drivers and 
causes of food waste in other parts of the food chain. 

In any case the option for a binding target has been rejected in favour of setting non-binding national 
objectives for food waste prevention. 

6. COMPARING THE OPTIONS   

Table 4: Comparison of impacts for policy options, by 2025. 

 Option 2: 

Mandatory 
reporting 

Option 3(a) 

Reporting+  

Binding 
target: 15% 

Option 3(b) 

Reporting+  

Binding 
target: 20% 

Option 3(c) 

Reporting+  

Binding 
target: 30% 

Option 3(d)  

Aspirational, 
non-binding 
national 
objective for 
food waste 
prevention: 
30% 

Implementation costs  around 5 
million Euros 

per annum 

around 33 
million Euros 

per annum  

around 44 
million Euros 

per annum  

around 66 
million Euros 

per annum 

 

Between 5 
and 66 million 

Euros per 
annum 

depending on 
take-up 

Financial savings from 
reduced waste 
management costs 

+ around 350 
million Euros 

per annum  

around 460 
million Euros 

per annum  

around 630 
million Euros 

per annum 

up to 630 
million Euros 

per annum 

Climate and other 
environmental benefits 

+ around 1.8 
billion Euros 
per annum  

around 2.5 
billion Euros 
per annum  

around 3.75 
billion Euros 
per annum 

up to 3.75 
billion Euros 
per annum 

Value of food waste saved + around 35 
billion Euros 
per annum 
(broadly 70 
Euros per 
person)  

around 47 
billion Euros 
per annum 
(broadly 95 
Euros per 
person) 

around 71 
billion Euros 
per annum 

(broadly 140 
Euros per 
person) 

up to 71 
billion Euros 
per annum 

(broadly 140 
Euros per 
person) 

Feasibility ++ ++ + ≈ ++ 
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Magnitude of impact as compared with the baseline scenario: ++ strongly positive; + positive; – – strongly 
negative; – negative; ≈ marginal/neutral; ? uncertain; n.a. not applicable. Figures are given for 2025, but ratios 
of benefits to costs are not sensitive to the time profile chosen. 

In relation to the specific objective set for this exercise, "To reduce food waste at all stages of 
the food chain in the EU", the options can be ordered as follows, from the least likely to reach 
the objective, to the most likely: 

i. Option 1 
ii. Option 2 

iii. Option 2 + 3 
 

Options 2+3(a), 2+3(b) and 2+3(c) and 2+3(d) offer very significant potential environmental 
benefits, and savings for the EU economy in terms of both not having to manage waste, and 
associated with considerable reduced environmental damage. These relatively rapid 
reductions in food waste, would, however, be initially expensive to set up, with coordinated 
waste prevention activities being required from Member States, and would lead to a reduction 
in demand for food at EU level. This reduction in demand is likely to be counterbalanced by 
the market, but there could still be negative impacts on the incomes of some producers. 
(alongside the benefits to the economy of efficiency savings and increase consumer 
disposable income). These options would be likely to significantly contribute to achieving the 
result of reducing food waste, but the binding nature of 2+3(a)-(c) could cause 
implementation issues. Food waste prevention is, by its nature, multifaceted, (in that there are 
a number of different drivers and causes) and it is therefore more complex than any other 
existing targets set on waste at national level. Even if a Member State acts in good faith to 
prepare and implement a food waste prevention strategy, it cannot be guaranteed that they will 
meet any specific target precisely (indeed, they could overshoot it). 

Option 2 could stand alone, and given the significant potential environmental and economic 
benefits of food waste reduction, seems likely to yield results as the true value and levels of 
food waste are better defined. However, alone option 2 is unlikely to deliver in the time frame 
stipulated by the various political communications and resolutions mandating this work – i.e. 
seeking to get the rise in food waste under control by 2020-2025. Combined with option 3(d), 
(voluntary target) however, option 2 is significantly more likely to deliver results in time, as 
Member States will have a clear objective set within waste legislation. (albeit non-binding.)  

Options 1 alone is likely to help with reducing food waste in time, but even more than with 
option 2 and 2+3(d), given current trends, it is highly unlikely to bring food waste down 
before 2025. Under these options the potential 'quick wins' in terms of environmental and 
economic benefits from taking action of food waste would not be realised until a later time. 

7. PREFERRED OPTION 

There is a very strong case for establishing an EU wide standardised methodology for food 
waste data collection and ensuring reporting by Member States in relation to this (option 2). 
Without such accurate measurement of food waste other actions cannot be considered, and in 
comparison to the scale of the problem and the potential environmental and economic 
benefits, the cost of implementation are insignificant. Option 2 is therefore considered 
essential.  
Any of options 3(a), 3(b) or 3(c) in combination with option 2, offer tremendous potential 
environmental and economic benefits. These options also make sense in terms of Article 11.4 
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of the Waste Framework Directive (that says the Commission should examine the existing 
targets52 ‘with a view to, if necessary, reinforcing the targets and considering the setting of 
targets for other waste streams’) given the that food waste is one of the principle components 
of municipal waste and that as present the waste framework directive is having little impact of 
total levels of food waste generation. However, the binding nature of these options, and the 
relative uncertainty in relation to meeting the targets within a fixed time-frame, means they 
should only be considered if all other avenues have been explored. 
 
Option 3(d) however, is both in line with the level of political will and ambition shown by the 
Commission, Parliament and 7th EAP, and is in line with the proportionality principle. It sets a 
very clear objective for Member States, makes it clear that this is an important political issue, 
but is not overly heavy handed, giving flexibility to Member States to adapt their food waste 
prevention actions as needed. Given the balance of these factors the preferred approach is 
for option 3(d) setting national food waste objectives, accompanied by option 2. 

8. MONITORING AND EVALUATION 

• The progress indicators for food waste prevention will be the levels of food waste 
generated at each stage of the food chain, in all Member States. This data collection 
process would be established over the coming 2 years and could be implemented via 
national reporting to EUROSTAT (collected on a bi-annual basis through existing 
reporting structures.) 

• In terms of the operation objective the analysis supports an operational objective to halt the 
rise in the generation of food waste in the EU and to reduce the levels generated by 30% by 
2025. 

• Monitoring: The data will be collected by Member States via a series of sampling actions 
as is currently the case with a number of other data streams, but will be collected 
specifically for food waste. This data will allow for comparative time series to be compiled 
on food waste levels at different stages of the food chain. The levels can be monitored 
easily and progress can be reported against population changes and changes in affluence 
for information. 

• An ex-post evaluation of real effects of setting the objective could be carried out in for 
2025. The scope of this evaluation would be to undertake a cost benefit analysis of waste 
prevention activities undertaken in different Member States, to verify if the costs of actions 
is outweighed by the savings in food waste value, the costs of dealing with food waste, the 
health of the food production sector and changing in patterns of consumer spending. This 
evaluation could help refine future food waste prevention targets, if they were considered 
useful. 

• Member States would also be requested to provide a chapter in their waste prevention 
programmes, specifically on food waste. 

 

                                                 
52 Article 11.2 of the Waste Framework Directive includes a legally binding target to be achieved by 2020: a 50% ‘preparation for reuse and 
recycling’ target for municipal was. 
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Annex 1 - Timing of the Development of this impact assessment 
 

 
April – September 
2012 

Establishment of the steering group; identification and evaluation of the available evidence 
base; first series of hearings of experts and interested parties; problem identification and 
framing of a diagnosis; commissioning of thematic papers. 

October 2012 –  
June 2013 

Hearings of actors involved in initiatives on food sustainability; drafting of thematic 
contributions; design of the thematic options; preparation of the public consultation and Impact 
Assessment skeleton. 

July – September 
2013 

Launch of the consultation; discussion and finalisation of intermediate simulation results, 
analytical notes and thematic papers. 

September - 
October 2013 

Analysis of stakeholders’ contributions; clarifying actors’ positions towards the objectives; 
complementary hearings; design of the strategy’s architecture; finalising the thematic actions; 
revising of objectives; articulating the evidence base according to the options; designing the 
monitoring framework; completing the annexes of the IA report; drafting the IA synthesis 
report. 

November - 
December 2013 

Finalising and submitting the IA to the IAB.  
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Annex 2 - Summary of public consultation results  

 

Introduction 

The public consultation received 629 responses, broken down as shown in the following 
chart: 

 

27 Member States responded, with a least 10 responses each. The highest number of 
responses came from France, with 205, flowed by Germany (105), United Kingdom (99) and 
Belgium (94). 

 

87% of respondents considered themselves very well, or fairly well informed about the 
subject of sustainable production and consumption of food. 

85% considered it important to have an agreed definition of sustainable food, but only 41% 
used a specific definition or criteria to guide their work. 

A broad range of issues were considered as falling within the scope of a strategy  on the 
sustainability of the food system, with the most frequently selected issue being biodiversity 
and natural habitats, at 84%. Over 70% of respondents also supported inclusion of climate 
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change, water scarcity, toxic emission to air and water, soil degradation and food security, 
closely followed by fair trade and animal welfare. The least frequently selected issues were 
economic growth and competitiveness of the EU food sector, with less than 30% support. 

 

This pattern was broadly speaking consistent across those groups responding, although 
professional associations placed competitiveness of the EU food sector much higher in their 
rankings, only just behind the top environmental issues in terms of importance, and placed 
health issues as the least relevant. 

The European Public Health Alliance summed up the argument against considering economic 
growth and competitiveness in the definition of sustainable food: "The European 
Commission’s list of items identified to (possibly) fall within the scope of a strategy on the 
sustainable food system is quite extensive and we do consider all of them to be explored – 
except for ‘competitiveness of the EU food sector’ and ‘economic growth’. We do not see 
place for a drive towards greater competition and growth measured in GDP-terms in a 
strategy for sustainable food system because it is unsustainable, unrealistic and irresponsible 
to pursue endless growth on a finite planet with finite natural resources. Far too often 
competitiveness is a substitution practice for ‘cheap’ food production through externalised 
long-term social and health costs." 

By contrast the Tesco producer network felt that economic sustainability should be a priority: 
"Our producers also say that the focus should lie with economic sustainability and food 
security: food price stability or the avoidance of price volatility.  " 

UNEP offered a simple definition of a sustainable food system as:"…systems that enable the 
production of sufficient, nutritious food in an affordable way while conserving the natural 
resources and ecosystems that food systems depend on and lowering its environmental 
impacts." 

On food waste 

Taking actions to tackle food waste were strongly supported by the public consultation, 
particularly at EU and national level.  

UNEP stated simply that: "By reducing food loss and waste, the overall availability of safe 
and nutritious food for human consumption is improved and the pressure on our ecosystems 
decreased." 

Of the actions presented in the public consultation,  some were considered to be more national 
than EU competence, but in a majority of cases there was support for the EU to take a leading 
role. The table below shows the actions proposed and the most favoured lead actor/s. 
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Action Who should lead 
action? (most favoured)

a. Develop/disseminate consumer information on avoiding over-
purchasing. 

EU/national 

b. Develop/disseminate consumer information on the meaning of food 
date labels. ('best-before', 'use-by', 'sell-by'). 

EU 

c. Develop/disseminate consumer information on better storage of 
food. 

National 

d. Develop/disseminate consumer information on more sustainable 
food preparation and use of leftovers. 

National  

e. Establish new education campaigns on food waste prevention aimed 
at children. 

EU/national 

f. Establish new education campaigns on food waste prevention aimed 
at adults. 

EU/national 

g. Facilitate the exchange of good practices on food waste prevention 
and reduction activities at all levels: producers, retailers as well as 
local, regional and national authorities. 

EU 

h. Clarify the EU VAT Directive for donation of surplus food to food 
banks for Member States and businesses. 

EU 

i. Encourage best-practice in relation to food date labels by food 
business operators to minimise wastage. 

EU 

j. Develop EU Food Donation Guidelines for food donors and food banks 
on how to comply with the EU Food Hygiene legislation. 

EU 

k. Agree a common EU definition of food waste, classifying products as 
food, feed or waste etc. as appropriate. 

EU 

l. Develop a standardised methodology for collecting and reporting 
data on food waste to  ensure data comparability across Member 
States. 

EU 

m. Introduce reporting requirements on food waste. EU 

n. Set binding targets for food waste prevention. EU 

 

Looking at all groups other than 'interested individuals', actions 'a' and 'c-f' (that focus on 
development and dissemination of information materials and establishment of education 
campaigns), are overwhelmingly considered as the responsibility of national governments.   
 

For those actions considered to be principally EU competence, (b, g-n) the following results 
are seen by grouping, in terms of actions were considered to be 'very' or 'fairly' effective: 
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 % of sector that selected actions as 'very' or 'fairly' effective 

 

 

 

 

 

 

 

 

 

 

 

 

 

Action 
Individual responses (366) 

Production and agriculture (40) 

M
anufacturing (38) 

W
holesale and R

etail (17) 

C
onsum

er organisations (12) 

N
ature, anim

al w
elfare and health (41) 

Packaging (4) 

G
overnm

ental (14) 

R
edistribution (3) 

b. Develop/disseminate consumer 
information on the meaning of food 
date labels. ('best-before', 'use-by', 
'sell-by'). 

83 85 95 77 92 73 75 93 100 

g. Facilitate the exchange of good 
practices on food waste prevention 
and reduction activities at all levels: 
producers, retailers as well as local, 
regional and national authorities. 

87 93 92 100 92 88 100 100 100 

h. Clarify the EU VAT Directive for 
donation of surplus food to food banks 
for Member States and businesses. 

75 62 74 88 58 66 50 64 100 

i. Encourage best-practice in relation to 
food date labels by food business 
operators to minimise wastage. 

79 74 79 82 92 76 50 93 100 

j. Develop EU Food Donation Guidelines 
for food donors and food banks on 
how to comply with the EU Food 
Hygiene legislation. 

58 67 67 82 67 56 67 71 100 

k. Agree a common EU definition of food 
waste, classifying products as food, 
feed or waste etc. as appropriate. 

50 69 84 88 67 65 100 86 100 

l. Develop a standardised methodology 
for collecting and reporting data on 
food waste to  ensure data 
comparability across Member States. 

52 61 84 71 83 68 67 86 100 

m. Introduce reporting requirements on 
food waste. 

50 41 36 29 83 80 33 79 100 

n. Set binding targets for food waste 
prevention. 55 40 26 24 83 83 0 86 100 

 

From these results the following observations can be made in terms of opinions on EU led 
actions: 
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Actions focusing on disseminating information on the mean of food labels, and exchanging 
good practices, (b. and g.) are very strongly supported by all groups, with the latter being the 
most favoured option in all but one case. 

Proposals for actions to introduce reporting requirements and to set binding targets split the 
groups opinions, with individual responders and food chain industry representatives, in 
general placing these as their least favoured options, and with consumer organisations, nature, 
animal welfare and health groups, redistribution and governmental representations being 
much more in favour of these options. 

By group: 

Individual responders strongly supported actions on providing better information on date 
labels, promoting exchange of good practices and clarifying VAT rules, but were less 
convinced on setting definitions, methodologies and targets on food waste, with only around 
half considering these as fairly or very effective measures. 

The Production and agriculture sector very strongly supportive of better information on 
date labels and promoting exchange of good practices, but were much less convinced on the 
introduction of reporting requirements or binding targets, with only around 40% marking 
these down as fairly or very effective. 69% of respondents in this sector did, however, feel 
that agreeing a common EU definition of food waste would be effective. 

The Manufacturing sector also very strongly supportive of better information on date labels 
and promoting exchange of good practices, but were even less convinced on the introduction 
of reporting requirements or binding targets, with only 36% and 26% respectively marking 
these down as fairly or very effective. They were very supportive, however of the option of 
agreeing a common EU definition of food waste and developing a standard measurement 
methodology. 

Wholesale and Retail strongly supported all actions other than the introduction of reporting 
requirements or binding targets, for which only 29% and 24% respectively of respondents 
considered these as fairly or very effective.  

The packaging sector respondents were very strongly supportive of better information on 
date labels, promoting exchange of good practices and on setting a standard definition, but 
only 33% and 0% supporting a common EU definition of food waste and developing a 
standard measurement methodology. 

Consumer organisations very strongly supported better information on date labels and 
promoting exchange of good practices and development of methodology, introduction of 
reporting requirements and binding targets, with the latter three actions considered effective 
by 83 % of those responding. 

In a similar way, nature, animal welfare and health associations put promoting exchange of 
good practices, alongside the introduction of reporting requirements and binding targets as 
their favoured options, with 83% supporting the setting of binding targets and 80% the 
introduction of reporting requirements. 

Those governmental representations responding were strongly in favour of almost all 
options, very strongly favouring better information on date labels, promoting exchange of 
good practices and also setting definitions, methods and targets, all consider fairly or very 
effective by 86% of respondents. 
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The redistribution sector, while not represented in the survey in great numbers, was very 
strongly supportive on actions to prevent food waste across the board. 

Below are some of the highlights coming from the consultation: 

The Swedish Environmental Protection Agency have developed consumer information on 
how to reduce food waste that summarises well the basic messages that need to form part of a 
food waste prevention campaign: 

•Plan your food purchases and don’t buy more than you need. 

•Use food before it spoils – keep track of what you have in the refrigerator, including those 
hard to reach spots way in the back. 

•Store food properly: 

- Put fresh meat, fish, dairy products and other chilled goods in the refrigerator as soon as 
possible. Keep your refrigerator at around 4-5° C. 

- Most fruits and vegetables last longer in the refrigerator. If you want to keep fruit in a fruit 
bowl on the coffee table, be sure to use them as soon as possible. 

- Freeze any items that you want to keep for an extended period of time – set your freezer at 
around -18° C. 

•Don’t throw food away just because the best-before date has passed; many items are just fine 
for a long time after that. Look, smell and taste any items that you think might be spoiling, 
and trust your senses. If you have stored an item according to the instructions, it will still be 
safe to eat even after the best-before date. 

•Be creative with leftovers - prepare a smorgasbord, use them in a new recipe or freeze 
them." 

Tesco pointed out that: "According to the Waste Resource Action Programme confusion 
around on pack date labels and storage guidance is a major contributing factor to household 
waste and our own research supported these findings. " 

The Belgian Government made an important point that: "Food donation and food waste 
prevention should be seen as 2 separate policies : the donation cannot depend on the bad 
management of food systems." And that on definitions it is "important to set a definition 
which was understandable for all stakeholders and which contained the distinction between 
food losses and unavoidable secondary fluxes (like peels and seeds). The cascade of value 
retention must be taken into account meaning the priority for reuse must go to food and feed, 
a second lead are materials and chemicals,  and energy at an even later stage." 

The Swedish Environmental Protection Agency stated that "Sweden is developing a 
proposal for national targets for prevention of food waste as a part of the Swedish 
Environmental Objectives system. The environmental quality objectives describe what quality 
and state of the environment are sustainable in the long term. As a part of this work we are 
identifying the most cost effective measures and policy instrument to prevent food waste in the 
whole value chain. " 
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"One of the environmental targets regarding waste management on a national level in 
Sweden is to reduce the amount of food waste by 20 percent from 2010 until 2015." 

Ministry of Economic Affairs Netherlands: "Food waste should be a major topic of the 
Communication. It is vital that we reduce food loss. The Netherlands urges the Commission to 
investigate whether more products that keep and retain their quality for a long time can be 
exempted from the requirement to state a date of minimum durability on the label (extension 
of Annex X of EU Regulation 1169/2011). 

A sound interpretation of figures on food waste, uniformity of methodology (as in the 
FUSIONS project) and transparency throughout the entire food value chain are prerequisites 
for targeted action. For some time now, the Netherlands has been attempting to identify the 
scale of food waste. The Commission and the member states must create a climate in which it 
is a matter of course for companies to reveal their food waste statistics. The Commission 
could use current research programmes, such as FUSIONS, to encourage companies to 
monitor food waste throughout the value chain." 

The NGO Food & Water Europe: "The Commission can assist with clarifying or rewriting 
regulations then ensuring they are enforced. Educational campaigns are probably best placed 
as locally as possible to ensure they make sense to local recipients and meet local needs and 
preferences." 

WWF: "Set binding targets for food waste prevention. Food waste or rather the 
“overproduction” of food waste is a massive problem, which could, if properly addressed, 
reduce the pressure on the environment significantly. By setting binding targets for all actors 
along the food chain a reduction of waste would be guaranteed, more than when only opting 
for voluntary measures.   

Also, introduce reporting requirements on food waste: It is unclear how much food waste is 
produced. Reporting requirements would not only allow for a better overview but as well for 
a better control of the industry sectors. The reporting requirements would as well provide the 
necessary data to determine binding targets on food waste" 

The European Organization for Packaging and the Environment: "Packaging’s positive 
role in protecting food and thereby preventing food waste should be taken into account in all 
EU and national waste and packaging-related policies. Simply reducing packaging is not 
always desirable because the likelihood of food spoilage arising increases as packaging is 
reduced and/or compromised, and the product is no longer adequately protected. Eventually 
a point is reached at which the negative environmental impact of food waste outweighs the 
environmental benefits of using less packaging material."  

Food Ethics Council: "We of course need action across all of these areas, and this action 
needs to be properly, strategically joined-up.  We would especially stress the proven efficacy 
of binding targets." 

SLOW FOOD: "Agree a common EU definition of food waste and food losses– why? 
Because all other actions need to be built on a clear definition of food waste and losses. 
Based on this definition, measures can be determined concerning the re-use of food for 
human or animal consumption or for energy purposes. The definition should not encourage 
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increasing market price for food waste, which would create an incentive for further food 
waste (e.g. for biofuels production).  

Review/simplify the standardization of products for the EU market– why? It would reduce 
food loss at the post-harvest stage with immediate results.    

Actions a.b.c.d.e.f – why? To enable consumers to make informed choices about food 
purchase and consumption with immediate results." 

Unilever: "First of all those action that are in the remit of the Commission should be 
prioritised, i.e. formulating definition, defining validated methodologies and European 
guidelines. All other initiatives should be undertaken by stakeholders, i.e. Industry, Retail, 
Associations and Organisations with support of the Commission where possible." 

Merseyside Recycling and Waste Authority: "It is important that a consistent approach 
towards definitions and calculation methods is achieved across the EU before any new EU 
waste targets, including food waste prevention, are set. Without consistency, there is a risk of 
setting legal targets based on inconsistent data, loose definitions and a lack of justification in 
terms of securing value for money environmental benefit." 

Last Minute Market: "All these actions are equally important. It would important to set 
targets at National and European level (see the European Resolution on Food Waste), but 
also to involve citizens in the fight against food waste." 

Copa-Cogeca: "A high priority should be given to the development of education programmes 
well targeted to various groups of consumers in order to achieve long-lasting behavioural 
changes. They could be backed by an EU wide coordinated education campaign in order to 
further raise awareness. It is also very important to agree on a common terminology and 
ensure that this concept once determined can be defined and applied evenly all across 
Europe. We would like to stress our position against any attempt to reduce the level of food 
safety standards (food and feed safety, animal health and welfare…) or product quality 
standards in force: these standards should not be considered as elements of constraint as 
such but rather as necessary safeguards." 
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Annex 3 - The problem of food system sustainability 
 

A. Global perspective 

The production and consumption of food is essential to life and plays a pivotal role in society 
and the global economy. Global food production and consumption depends on natural 
resources (e.g. water, land) and ecosystem services (e.g. biodiversity, climate). However, 
almost all recent meta-analyses lead to the conclusion the resource management in the food 
system is currently unsustainable, depleting the natural resources and undermining the 
ecosystem services on which it depends. 
The leading advisory committee on the future of agriculture, made up of experts from EU 
Member States, (The EU Standing Committee on Agriculture Research (SCAR)) concluded in 
their latest report that:  

Many of today´s food production systems compromise the capacity of Earth to produce food 
in the future. Globally, and in many regions including Europe, food production is exceeding 
environmental limits or is close to doing so. Nitrogen synthesis exceeds the planetary 
boundary by factor of four and phosphorus use has reached the planetary boundary. Land use 
change and land degradation, and the dependence on fossil energy contribute about one- 
fourth of Greenhouse Gas emissions. Agriculture, including fisheries, is the single largest 
driver of biodiversity loss. Regionally, water extracted by irrigation exceeds the 
replenishment of the resource.  

Price volatility, access restrictions and the interconnectedness of global commodity 
markets, as well as the increasing vulnerability of food production systems to climate 
change and loss of agro-biodiversity, will make food even more inaccessible for the poor in 
the future. 

In their assessment of the environmental impacts of production and consumption the UNEP 
International Resource Panel concludes that agriculture and food consumption are among the 
most important drivers of environmental pressure1. The sector is one of the leading causes of 
land-use change (and subsequent biodiversity loss), climate change, water scarcity/pollution 
and soil degradation, particularly when indirect impacts are accounted for as well. 

Since food production relies heavily on natural resources and ecosystem services, there is a 
risk that the lack of sustainability within the food system will have an impact on the 
functioning of the system itself - such that the supply of affordable, safe food will be affected. 

At the same time, global demand for food is predicted to increase, and there is a trend towards 
more resource intensive and less healthy consumption patterns of food, in terms of both the 
quantity (more calories) and quality (above recommended levels of sugar, salt, saturated fats, 
animal protein). 

From an economic perspective, recent years have also seen an increase in food price 
volatility. 

                                                 
1 http://www.rona.unep.org/documents/partnerships/SCP/Assessment_of_Env._Impact_of_SCP_on_Priority_Products.pdf 

http://www.rona.unep.org/documents/partnerships/SCP/Assessment_of_Env._Impact_of_SCP_on_Priority_Products.pdf


 

 77  

 
The FAO states that "International prices have declined this year, but they are still above their 
historical levels. And prices are expected to remain volatile over the coming next years"2. 
They have classified the current time as a "new era of rising food prices and spreading 
hunger." stating that "food supplies are tightening everywhere and land is becoming the most 
sought-after commodity as the world shifts from an age of food abundance to one of scarcity." 

The FAO also estimates that each year, approximately one-third of all food produced for 
human consumption in the world is lost or wasted. This food wastage represents a missed 
opportunity to improve global food security, but also to mitigate environmental impacts and 
resources use from food chains.3 The point out that: "The global volume of food wastage is 
estimated to be 1.6 G.tonnes of “primary product equivalents”, while the total wastage for the 
edible part of food is 1.3 G.tonnes. This amount can be weighed against total agricultural 
production (for food and non-food uses), which is about 6 G.tonnes.  

Without accounting for GHG emissions from land use change, the carbon footprint of food 
produced and not eaten is estimated to 3.3 G.tonnes of CO2 equivalent: as such, food wastage 
ranks as the third top emitter after USA and China. Globally, the blue water footprint (i.e. the 
consumption of surface and groundwater resources) of food wastage is about 250 km3, which 
is equivalent to the annual water discharge of the Volga river, or three times the volume of 
lake Geneva. Produced but uneaten food occupies almost 1.4 billion hectares of land; this 
represents close to 30% of the world’s agricultural land area. While it is difficult to estimate 
impacts on biodiversity at a global level, food wastage unduly compounds the negative 
externalities that mono-cropping and agriculture expansion into wild areas create on 
biodiversity loss, including mammals, birds, fish and amphibians." 

B. European perspective - key impacts and trends in the food system 

The food sector in the EU has a significant economic value, comprising around 17 million 
holdings and enterprises (of which 82% are agricultural holdings), providing jobs to over 48 
million Europeans. The European food and drink industry has a turn-over of about € 1 trillion 
and provides employment to 4.4 million people, predominantly in SMEs.  

It has been estimated that food consumption is responsible for 20-30% of all EU 
environmental impacts.4 Environmental impacts are caused during all stages along the food 

                                                 
2 http://www.fao.org/news/story/en/item/201818/icode/ 
3 http://www.fao.org/docrep/018/i3347e/i3347e.pdf  
4 EIPRO, 2006 

http://www.fao.org/news/story/en/item/201818/icode/
http://www.fao.org/docrep/018/i3347e/i3347e.pdf
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chain (see diagram below), but agricultural production, and to a lesser extent industrial 
processing are responsible for the most significant impacts (EEA, 2005; ETC/SCP, 2009; 
Foster et al., 2006). 

How the food and drink value chain impacts the environment 

 
 

The environmental impacts of the production and consumption of food in the EU are not 
restricted to Europe but also occur in third countries, as many products and inputs for the food 
system come from outside the EU. In fact, the EU is the largest exporter and importer of 
agricultural and food products on the global stage, with around 19% of global market share 
(Biointelligence, 2012). The EEA (2012) has observed a dramatic increase in quantities of 
imported food the past decade: meat imports to the EU-15 increased by 120 % between 1990 
and 2007, cereal imports increased by 83 %, frozen vegetables by 174 %, and bananas by 92 
% over the same period (FAO, 2010). The import of food products not only lead to increased 
energy use and emissions from long distance food transport, but also causes depletion of 
natural resources and environmental damage abroad. (Biointelligence, 2012).  

Unsustainable production and consumption have far-reaching environmental, social and 
economic impacts.  

 

Some quantified trend predictions are as follows: 

i. Biodiversity loss: intensification of production has resulted in a dramatic reduction in 
agro-biodiversity as food production systems have increasingly been based on a few 
high productive plant varieties or animal breeds, leading to genetic erosion (Wiskerke, 
2012). In addition, the modernisation of farms and the countryside has also resulted in 
the loss of non-agricultural biodiversity. Biodiversity loss has accelerated to an 
unprecedented level, both in Europe and worldwide (EEA). It has been estimated that 
the current global extinction rate is 1000 to 10000 times higher than the natural 
background extinction rate. In Europe some 42% of European mammals are 
endangered, together with 15% of birds and 45% of butterflies and reptiles. 

ii. Water scarcity: currently about 35% of water abstracted in the EU is used for 
agriculture (globally it is 70%). There are some areas in Europe (especially in the 
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South) that may face seasonal water shortages in the (near) future, spurred by climate 
change. Desalination is now used to supply irrigation water in Mediterranean countries 
which is an energy-demanding process leading indirectly to greenhouse gas emissions. 
Globally, in 2008, 1.4 billion people lived in "closed basins" - regions where existing 
water cannot meet the agricultural, municipal, and environmental needs for all. This 
number is expected to grow to 1.8 billion by 2025. 

iii. Depleting fish stocks: fishery is considered the single largest driver of biodiversity 
loss (SCAR, 2012). According to the EEA, the status of commercial fish stocks shows 
that overfishing in Europe's Seas continues to be a problem - at present, 30% of the 
stocks for which information exists are fished outside safe biological limits. Of the 
assessed commercial stocks in the NE Atlantic, almost all demersal stocks have 
declined and are currently not sustainably. 

iv. Greenhouse gases: The global food system, from fertilizer manufacture to food 
storage and packaging, is responsible for up to one-third of all human-caused 
greenhouse-gas emissions, (Consultative Group on International Agricultural Research 
(CGIAR))5 The EIPRO study (2006) found similar results for the EU, estimating that 
31% of the EU's GHG emissions were associated with the food system, and almost a 
third of direct GHG emissions is generated by livestock. 

v. Eutrophication: Aquatic ecosystems in Europe suffer from eutrophication caused by 
excessive input of nutriments, namely nitrogen and phosphorous, from various 
anthropogenic sources. The most recently updated information shows that agriculture 
is the leading source of nitrogen pollution and that in some EU countries it is 
becoming the main source of phosphorous too. (EEA)6 

vi. Phosphorus: Phosphorus is one of the key inputs used to boost agricultural 
production, that cannot be substituted. Demand is predicted to increase by 50–100 % 
by 2050, yet security of supply of uncontaminated phosphate rock is highly uncertain. 
EU is more than 90 % dependent on imports. The fertiliser industry recognises that the 
quality of reserves is declining and the cost of extraction, processing and shipping is 
increasing. In 2008, prices of phosphorus rock went up by 700% in little over a year. 

vii. Land use change and soil degradation: Domestic land use for food production 
(excluding industrial crops) is 172 million ha7 (approximately 40% of EU land)8. The 
European livestock sector is responsible for the use of approximately 79 million ha of 
arable land, 67 million ha of which within Europe (hence the area of arable land used 
to feed livestock is greater than the area used for crops directly consumed) and 12 
million ha outside Europe.9  

 
Importation of agricultural commodities into the EU also causes land use and land 
cover changes abroad. Over the past decade there has been declining EU land use for 
agricultural commodity exports and an increasing land use outside of EU borders 
(‘global land use’) for imports.10 The EU imports of raw agricultural products (not 
including processed food and meat) result in global land use of 14.1 million ha11. A 

                                                 
5 http://www.nature.com/news/one-third-of-our-greenhouse-gas-emissions-come-from-agriculture-1.11708#/b1  
6 http://ec.europa.eu/environment/integration/research/newsalert/pdf/6na3.pdf  
7 Eurostat, 2007 – See Appendix A 
8 Overall, relatively little new land has been brought into agriculture in recent decades. Although global crop yields grew by 115% between 
1967 and 2007, the area of land in agriculture increased by only 8% and the total currently stands at approximately 4,600 million hectares. 
9 Westhoek, H., et al. (2011).  The Protein Puzzle.  Netherland Environmental Assessment Agency 
10 Von Witzke, H., Noleppa, S.(2009) EU agricultural production and trade: Can more efficiency prevent increasing ‘land-grabbing’ outside 
of Europe?. Note: Report for Agripol network at Humboldt University Berlin for policy advice and OPERA (stakeholders in the agri food 
sector). 
11 Van der Sleen, M (2009) Trends in EU virtual land flows: EU agricultural land use through international trade between 1995-2005, In 
cooperation with Rijksuniversiteit Groningen & the European Environment Agency. A Report to the European Environment Agency 

http://www.nature.com/news/one-third-of-our-greenhouse-gas-emissions-come-from-agriculture-1.11708#/b1
http://ec.europa.eu/environment/integration/research/newsalert/pdf/6na3.pdf
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recent report by the Sustainable Europe Research Institute (SERI) finds that: "nearly 
60% of the land used to meet Europe’s demand for agricultural and forestry products 
comes from outside the continent"12. A limited number of raw agricultural products 
are responsible for a large amount of EU virtual land use: wheat, coffee, soy and cocoa 
beans. 

There are strong environmental grounds for limiting any significant expansion of 
agricultural land in the future (although restoration of derelict, degraded or degrading 
land will be important). In particular, further conversion of rainforest to agricultural 
land should be avoided as it will increase greenhouse gas emissions very significantly 
and accelerate the loss of biodiversity (UK Foresight, 2011). 

viii. Unhealthy, unsustainable diets: According to the EU platform for action on diet, 
physical activity and health, "European Union citizens are moving too little and 
consuming too much: too much energy, too many calories, too much fat and sugar, 
and salt13. The main consequence is a sustained, acute EU-wide increase in overweight 
and obesity. The increase is particularly severe for children and adolescents. This 
trend is increasing ill health and shortening lives." Obesity rates in Europe range from 
10% to 38% of the population. Obesity costs society tens to hundreds of Euros per 
person per year (Van Baal, 2006) and is responsible for approx. 25% of the annual 
increase in medical spending (Thorpe, 2004).  

This food pattern has a negative impact on people's health (e.g. obesity and 
cardiovascular disease) but is also associated with a larger ecological footprint. The 
consumption of meat and dairy products is responsible for the bulk of a number of key 
impacts. It contributes 24 % of the overall environmental impacts caused by total 
consumption in the EU-27, but accounts for only 6 % of total expenditure (JRC/IPTS, 
2008). The four main product groups (dairy, beef, pork and poultry products) 
contribute respectively 33-41 %, 16-39 %, 19-44 %, and 5-10 % to the impact of meat 
and dairy products consumption in EU-27 on the different environmental impact 
categories. 

 

                                                 
12 http://seri.at/wp-content/uploads/2011/10/Europe_Global_Land_Demand_Oct11.pdf  
13 In some cases this may be caused by so-called 'food deserts' (Cummins and Macintyre, 2006) i.e. impoverished urban neighbourhoods that 
lack supermarkets and grocery stores, but boasts dozens of fast food and snack shops. 

http://seri.at/wp-content/uploads/2011/10/Europe_Global_Land_Demand_Oct11.pdf
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ix. Food waste14: A study conducted for the European Commission15, based on data from 
Eurostat and national data, it has been estimated that around 89 million tonnes or 179 
kg per person of food waste was generated in the EU-27 in 2006, of which 42 % was 
from households, 39 % from manufacturing and the rest from other sources including 
retailers, wholesale and the food service sector, but excluding agricultural waste. 
According to UK estimates, over a quarter of avoidable food waste thrown away is 
still in its original packaging16 and the total annual financial loss per household is 
approximately £480 or 565 Euros.17  

Without additional prevention policies food waste could be expected to rise in Europe 
to about 126 million tonnes by 2020, representing an additional 40% to current 
figures. (These figures cover both avoidable food wastage (which could have been 
consumed) and 'unavoidable' wastage (such as vegetable peel, bones, etc.). Food waste 
can be treated in various ways: composting, anaerobic digestion, landfilling, 
incineration, or mechanical and biological treatment. There is significant 
differentiation between MS in terms of treatment approaches:18 for example, less than 
20% of bio-waste is landfilled in Austria, the Netherlands and Denmark, while more 
than 80% is landfilled in Ireland, Spain and the UK.  

Any reduction in avoidable food waste should lead to equivalent reductions in impacts 
upstream from agricultural production. 

x. Price volatility: In the EU, over the recent years, the increase in price volatility for 
agricultural inputs, agricultural commodities and foodstuffs has raised concerns from 
many stakeholders in the food supply chain – from farmers to consumers. Price 
volatility is a normal feature of agricultural markets which originates in the 
combination of elastic supply (resulting from, for example, multi-annual climatic 
variations) and a relatively price-inelastic demand. The level of prices as such should 
not be regarded as the main area of concern: for instance, high food prices put food 
security at risk in the short term but they also boost agricultural production on the 
medium term. However, the increase in price volatility creates economic risks which 
put at stake the viability of a number of small farmers and small businesses along the 
food supply chain. In the medium to long run, there are potential issues with the 
availability and accessibility of agricultural raw materials in Europe (quantity, quality, 
and price) would damage the competitiveness of the EU food processing industry. 

 

C. System drivers 
Unsustainable resource use and inefficiency in the food system can be traced back to two 
types of drivers: 

– Global, macro-economic drivers such as a rising population19 and increasing GDP 
which respectively raise the overall demand for food and trigger lifestyle changes which 
are proving less healthy and sustainable; 

– Institutional failures related to the set-up of the market, the landscape of 
policies/regulations and the level of information and knowledge about the food system.  

                                                 
14 Food waste is composed of raw or cooked food materials and includes food loss before, during or after meal preparation in the household, 
as well as food discarded in the process of manufacturing, distribution, retail and food service activities. It comprises materials such as 
vegetable peelings, meat trimmings, and spoiled or excess ingredients or prepared food as well as bones, carcasses and organs (BIO 
Intelligence, 2010). 
15 http://ec.europa.eu/environment/eussd/reports.htm   
16 WRAP (2008) The Food We Waste 
17 WRAP (2009) Household Food and Drink Waste in the UK. Report prepared by WRAP. 
18 European Commission (2010) Commission communication on future steps in bio-waste management in the European Union 
19 By 2050 the world’s population is predicted to reach 9.1 billion (34% higher than today). 

http://ec.europa.eu/environment/eussd/reports.htm
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Global, macro-economic drivers are difficult to influence and are outside the scope of this 
initiative, (although they may need to be discussed at international forums) but the 
institutional drivers do offer opportunities of intervention. These institutional drivers can be 
broken down as follows: 

Market failures 

A. Inequity in the supply chain: In recent decades, the mainstream system of food provision 
has changed from a supply to a demand driven food supply chain. At the same time, a shift 
in power has occurred within the food supply chain from primary production to the retail 
sector and price competition between and within food supply chains has become vigorous 
(Wiskerke, 2012). This has led to: 1) cost price squeeze on agriculture, and 2) the 
subordinate economic position of primary producers in the food supply chain, illustrated by 
the uneven distribution of value added in the supply chain. This has accumulated into a 
treadmill effect (Morgan and Murdoch, 2000): i.e. farmers feeling compelled to continue 
along the path of increasing production levels and enlarging the scale of operation in order 
to reduce the costs of production per unit of product and/or unit of labour (Wiskerke, 2012).  

 
B. Price signals: On the supply side, natural capital and resource inputs into the system are 
currently not appropriately valued and are treated as if they were unlimited in supply. The 
true 'external' costs of use of natural capital are not 'internalised' in the price of resources, 
making resource-intensive and environmentally-harmful practices widespread in the 
agricultural sector. This may be partly due to environmentally harmful subsidies which 
distort prices (e.g. in the case of energy prices). On the demand side, this translates into an 
economic incentive for consumers to manage food in a non-resource-efficient way.  

Regulatory failures 
 

C. Policy gaps and incoherence: The current multitude of sectoral policies related to the 
food system and their complexity have led to the possibility of conflicting objectives and 
policy gaps. There is currently no integrated policy framework or vision to ensure 
consistency of policy objectives and measures in relation to the food system as a whole. 
There is no consistent resource-efficient thinking in policy making, health and sustainability 
goals are not aligned, and there are no clear standards for sustainable sourcing and 
procurement by public authorities and food services. The diagram below shows a 
representation of the complex policy landscape for the food system for illustrative purposes. 
(Note: Red ovals represents possible policy gaps / areas of under-developed policy.) 
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Information and technology failures 
 

D. Lack of information on environmental impacts: The scientific data on the environmental 
footprint of food products and food waste, which necessitate improved monitoring and data 
collection, are incomplete. There is are lack of common methodologies and indicators for 
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measuring and comparing environmental impacts. This means it is currently difficult to 
establish standard criteria for action, such as on the sustainable sourcing, or to make detailed 
comparisons of similar products. 
 
Indeed food consumption is inherently correlated with diets which include a wide range of 
different foodstuffs and beverages, prepared and eaten in different contexts (meal cooked at 
home, foodservice, snack…). As such, it is a challenge to get a full knowledge about the 
impact one’s diet has on one’s health, the food supply chain and the environment.  
 
E. Lack of knowledge and awareness: Alongside various cultural, socio-economic causes of 
the overall trend towards less sustainable and less healthy diets, people are poorly informed 
and aware about combined health and environmental impacts of food products and food 
waste. Unhealthy, unsustainable diets may thus appear as the easiest choice. 
 
On the supply side, practitioners may not be aware of the need to implement new resource-
efficient, agro-ecological methods and techniques or they experience difficulties in 
assimilating them. This is partly due to a lack of suitable channels for knowledge exchange, 
the remoteness of scientific research from farming practice and costs. 
 

 

D. Long term food system objectives 

Sustainable resource management 
The Roadmap to a Resource Efficient Europe calls for the reduction of resource inputs used 
for food production, such as water, fossil fuels, nutrients (Nitrogen and Phosphorus), 
chemicals (e.g. herbicides and pesticides) and materials (e.g. for packaging). At the same 
time, the challenge is to tackle possible trade-offs between resource-efficiency and 
sustainability (e.g. less land use and animal welfare). Therefore, it is important to look beyond 
only efficiency and also consider impacts on overall ecosystem integrity. This can be 
achieved through a combination of improved resource-efficiency and agro-ecological 
innovation20. Ultimately, farmers not only produce food but also provide ecosystem services 
for society (e.g. habitat for wild plants and animals, climate regulation). 

Furthermore, to lower the overall environmental footprint of food production, companies 
(particularly manufacturing/processing) should also consider the sustainability aspects of raw 
materials and agricultural commodities imported from abroad (e.g. soy and maize). 

Tackling food is seen as the priority sustainable resource management objective. (see main 
text and other annexes for information.) 

Sustainable and healthy consumption patterns 
Food consumption patterns, if pushed towards more sustainable diets21, should be seen as a 
key lever to orient the evolution of food systems towards more resource-efficiency in the long 
run (FAO, 2012). Basically this would mean a shift from an animal-based diet consisting of 
mostly processed foods (which tend to be more resource-intensive and often contain high 

                                                 
20 Bearing in mind the differences in soil type, farm type, climate, crop selection and other factors across the different regions in the EU, and 
that the environmental impact of farming is very dependent on such factors, deciding what management practice is the most beneficial for 
EU production from a sustainability point of view is not straightforward (BIO Intelligence, 2012). Organic farming is certainly not the only 
possible approach, other types of integrated farming systems may also achieve sustainable resource management. 
21 FAO defines sustainable diets as "those diets with low environmental impacts that contribute to food and nutrition security and to healthy 
lives for present and future generations. Sustainable diets are protective and respectful of biodiversity and ecosystems, culturally acceptable, 
accessible, economically fair and affordable, nutritionally adequate, safe and healthy, while optimising natural and human resources (FAO, 
2010). 
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levels of sugar, fat and salt) to a more plant-based diet, containing more whole grain products, 
legumes, (seasonal) fruits and vegetables, and plant-derived meat substitutes. Such a diet is in 
line with FAO/WHO nutrition guidelines22 and reduces the prevalence of diet-related non-
communicable diseases (e.g. obesity, micronutrient deficiencies). Furthermore, from an 
ecological perspective it is also advisable to encourage the consumption of fish species that 
are not overfished (or from sustainable aquaculture) and to stimulate the purchase of food 
products that meet a credible certified standard. 

Evidence from the health sector shows that changing diets is difficult but not impossible 
(Foresight, 2011). It requires concerted and long-term actions to raise knowledge and 
awareness levels on the environmental impact of food. At the same time, healthy and 
sustainably produced food has to be readily available, affordable and attractive to consumers.  

E. Approach to take 

Given the existing policy framework, future food system policy should not formulate new 
policy in areas that are already sufficiently covered. It should aim to add value in areas that 
show insufficient policy development but are crucial to achieve a sustainable food system 
through improved efficiency.  

At the moment, existing policies mainly relate to farm production, covering various issues 
such as water, Plant Protection Products, air and soil. As the significant proportion of 
environmental impacts occur across production and processing stages, improvements at the 
end of life and consumption stages have the highest potential. 
 
A. Better data and guidance on the environmental impacts of food products: scientifically 
sound data on the actual environmental impacts of food products is necessary to steer the food 
system in a more sustainable direction. This data should be based on scientific methodologies 
and indicators that are standardised to enable comparison of food products. Furthermore, to 
enable sustainable resource management and sourcing, there should be clear sector-specific 
guidelines and sustainability criteria for key food commodities. 
 
B. Promoting sustainable consumption patterns: consumers and food purchasers should be 
enabled to make informed choices for sustainable diets. This requires a raised level of 
knowledge and awareness on the environmental impacts by food23, but also clear information 
provision and guidance. Labelling and information is essential for the informed consumer to 
effect change in the food system by choosing to purchase items that promote sustainability 
(Foresight, 2011). Shortening supply chains may also stimulate consumers to revalue food.  
The commitment of retailers and food services in promoting sustainable consumption is 
essential because of their role in marketing and choice-editing; these actors are able to change 
the reformulation of mainstream food products (changing the default).  
 
D. Improved governance: coherence between various sectoral policies across all levels of 
governance is a prerequisite for a timely transition to sustainable and equitable food systems 
(SCAR, 2012). This requires a common understanding of the "sustainable food system", an 
overarching vision for the food system endorsed by all departments. By creating synergies 
between biodiversity conservation, sustainable land use, climate change adaptation and health 
goals, involving various societal actors at different levels, mutual gains can be achieved. 

                                                 
22 FAO/WHO dietary recommendations are: <10% of daily energy intake from saturated fatty acids, <1% of daily energy intake from 
transfatty acids, <10% of daily energy intake from free sugars, ≥400 g fruits and vegetables a day, <5 g a day of salt (FAO, 2012). 
23 Behavioural change is very complex. A staged approach to awareness-raising will probably be most effective: firstly, people have to 
realise that food has an environmental impact before they can understand the effects of their purchasing behaviour. The next step is for 
people to comprehend what constitutes a sustainable diet before they can adjust their behaviour. 
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A number of possible approaches have been identified, including those related to tackling 
food waste. 
 
1: Better data on environmental impacts of food products 
 
There has to be clarity on the actual environmental impacts of food products to be able to 
develop guidance for more sustainable production and sourcing. 
 
− Develop a standardised methodology for measuring the environmental impacts of food 

products. 
 

− Make data on the environmental impacts of food more transparent and accessible. 
 

−  Develop technical guidance on how to identify more sustainable food products. 
 

− Develop sustainability criteria for specific food products. 
 

− Quantify in economic terms, the  environmental and social costs associated with food 
products or diets (i.e. any  hidden costs or 'externalities') 

 
2:  Stimulating more resource efficient food production 
 
The market place for sustainable food production could be improved by promoting / 
supporting the following: 

 
− Promoting regional, wholesale markets. 

 
− Promoting seasonally produced food. 

 
− Promoting diversification of cultivated species. 

 
− Promoting productive, intensive agriculture. 

 
− Promoting extensive, integrated agriculture. 

 
− Promoting organic production. 

 
− Develop sustainability guidelines to help producers adopt more resource efficient 

production methods.  
 

− Promoting higher animal welfare standards. 
 
3: Promoting sustainable consumption patterns 
 
Consumers and food purchasers should be better informed on how to make more sustainable 
choices. This requires a raised level of knowledge / information and guidance. 
 
− Agreeing a common set of guiding principles of what constitutes 'sustainable' diet. 
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− Develop ideas for food labelling schemes and/or on-package information highlighting 
more sustainable choices. 

− Run information campaigns on the environmental impacts of different food choices. 
− Promote more sustainable food choices in retail outlets by increasing their 

availability/accessibility. 
− Assess the scope for using personal technology for accessing information, e.g. smart 

phone apps, bar code readers, etc. 
− Develop and encourage the use of Green Public Procurement guidelines, to help public 

bodies (or private  organisations) purchase food sustainably. 
 
4: Tackling Food Waste and Losses  
 
Actions have to be undertaken to reduce food losses throughout the supply chain. 
 
− Develop/disseminate consumer information on avoiding over-purchasing. 
− Develop/disseminate consumer information on the meaning of food date labels. ('best-

before', 'use-by', 'sell-by') 
− Develop/disseminate consumer information on better storage of food. 
− Develop/disseminate consumer information on more sustainable food preparation and use 

of leftovers. 
− Establish new education campaigns on food waste prevention aimed at children. 
− Establish new education campaigns on food waste prevention aimed at adults. 
− Facilitate the exchange of good practices on food waste prevention and reduction 

activities at all levels: producers, retailers as well as local, regional and national 
authorities. 

− Clarify the EU VAT Directive for donation of surplus food to food banks for Member 
States and businesses. 

− Encourage best-practice in relation to food date labels by food business operators to 
minimise wastage. 

− Develop EU Food Donation Guidelines for food donors and food banks on how to comply 
with the EU Food Hygiene legislation (types of food suitable for donation, conditions for 
transport and traceability, legal liability, etc.) 

− Agree a common EU definition of food waste, classifying products as food, feed or waste 
etc. as appropriate. 

− Develop a standardised methodology for collecting and reporting data on food waste to  
ensure data comparability across Member States. 

− Introduce reporting requirements on food waste. 
− Set binding targets for food waste prevention. 
 
5: Better food system governance:  
 
Establish an integrated policy framework that ensures coherence between sectoral policies to 
make sure health/sustainability/resource-efficiency goals are aligned and actually delivered 
through effective measures. 
 
− Perform a comprehensive review of relevant food policies 

(International/EU/National/local) to check that they are aligned with each other, that they 
are coherent, and are in line with agreed sustainability goals. (i.e. a 'fitness check') 

− Support national and local food system governance by sharing good practices /provide 
guidance on implementing sustainable food strategies. 



 

 88  

− Identify environmentally harmful subsidies (EHS) in the food sector. 
− Establish new coordination bodies (or reorganise existing bodies) to provide coherence on 

in the field of food sustainability. 
 
It is important to note that there are many potential points of intervention at which negative 
effects of different stages of the food cycle on the environment, resource efficiency and 
human health could be addressed, as several problems are interlinked – there are “win-wins” 
for improvements in many cases. 
 
Summary of Key background used as input into Impact Assessment Preparation  
 

Relevant legislative 
background  

Key research / studies to consider Relevant expert to speak with the 
Inter-service Group 

- Common Agricultural Policy 

- Nitrates Directive 

- Upcoming Phosphorus Green 
Paper 

- Upcoming Land Use 
Communication 

- SANCO food safety 
legislation 

EU SCAR Foresight - Sustainable food 
consumption and production in a resource 
constrained world  

 

The European Environment – State and Outlook 
2010 – European Environment Agency 

EEA's Indicator report 2012 - Nitrogen emissions 
and threats to biodiversity   

The Environmental Food Crisis: The 
Environment’s Role in Averting Future Food 
Crises (UNEP – 2009) 

Professor Erik Mathjis, KUL, 
rapporteur of the Standing Committee 
on Agricultural Research – Met with 
ISG 29 March 2012 

Ybele Hoogeveen, Head of group 
Natural resources and quality of life, 
European Environment Agency – 
Met with ISG, 19 June 2012 

WHO: European Action Plan 
for Food and Nutrition Policy 
2007-2012 

 

European Commission: Strategy 
for Europe on nutrition, 
overweight and obesity-related 
health issues (2007) 

'The protein puzzle: The consumption and 
production of meat, dairy and fish in the European 
Union' - PBL Netherlands Environmental 
Assessment Agency (2011) 

 

IMPRO- Plus "Environmental Impacts of Diet 
changes in the EU" 

 

Evaluation of the livestock sector's contribution to 
the EU greenhouse gas emissions (GGELS) by JRC 
(30-11-2010) 

Henk Westhoek - program manager 
for Agriculture and Food of the 
Netherlands Environmental 
Assessment Agency (PBL). Met 10 
November 2012 

 

 FAO: Global food loss and food waste (2011) (also 
related to issue 5) 

 

European Commission: Preparatory Study on Food 
Waste across EU 27 (2010) (also related to issue 5) 

 

UK WRAP: New estimates for household food and 
drink waste in the UK (2011) 

French Ministry of Ecology, Sustainable 
development, Transport and Housing: Wastage 
study mid-term report (2012) 

Ir Toine Timmermans - 
Wageningen University - Food Waste 
in a European context – Met with 
ISG, 19 April 2012 (also related to 
issue 5) 

Andrew Parry - Consumer Food 
Waste Prevention Programme 
Manager, WRAP, UK – Met 27 
September 2012 
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http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/From_farm_to_fork_-_food_chain_statistics  

World summit on food 
security 

 

Declaration of the World 
summit on food security 
(2009) 

Food Security Assessment, 2008-09 (US 
Department of Agriculture, 2009), 

 

OECD Programme on food, agriculture and 
fisheries 
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Annex 4 – Causes/drivers of Food waste 
 

Causes of food waste are common to households and businesses, and involve portion size, 
labelling, packaging and storage issues on the one hand, and awareness, preferences, planning 
and socio-economic factors on the other. These causes invite two groups of prevention 
strategies, those that implicate producers and retailers in helping prevent household food 
waste, by incentivising the creation and promotion of waste resistant products, and those 
targeting consumers through educational tools and campaigns. The table below lists the key 
causes of food waste and the sectors they impact. 

Table: Key causes of food waste and impacted sectors 

 

Sources of food waste exist at all process stages between farm and fork. This study begins 
when raw materials and fresh produce leave the farm, as agricultural policy is not an area this 
annex touches upon.24  

The principle causes by sector are described below. 

1. Manufacturing & Processing  

Food waste is largely unavoidable (inedible) at this level, according to Danish research25, 
particularly for meat products, involving principally bones, carcasses, and organs that are not 
commonly eaten. 

Technical malfunctions also play a role, including overproduction, inconsistency of 
manufacturing processes leading to misshapen products or product damage, packaging 
problems leading to food spoilage, and irregular sized products trimmed to fit or discarded 
entirely. 

At processing level, much waste is generated as a result of legislative restrictions on outsize 
produce. The phasing out of regulations on the size and shape of fruit and vegetables, 
                                                 
24 While this annex does not cover agricultural food waste prevention, it may be noted that there are occasions where crops have been left in 
the field unpicked, because the market price of the crop did not justify the expense of harvesting. The Agricultural sector may be an 
important statistical area for food waste for further research. 
25 Copenhagen Resource Institute (2010) Study for the Danish Ministry of the Environment 
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approved by the European Commission (Commission Regulation (EC) No 1221/2008 of 5 
December 2008) should help reduce the quantity of fresh produce needlessly discarded before 
reaching retail outlets.26 This odd-shaped produce may be available at a lower cost, increasing 
the access of low-income families to fresh fruit and vegetables.  

2. Households  

Causes of household food waste which can be addressed by policies targeted at 
producers: 

Labelling issues 

Misinterpretation or confusion over date labels is widely recognised for its contribution to 
household food waste. In many MS, there is a lack of consistency in the terms employed 
(“best before”, “use by”, “sell by”, “display until”), with a tendency among consumers to treat 
all terms equally, and in some cases to leave a safety margin before the stamped date.  

Applying “best before” dates to products that show visible signs of decay may be 
unnecessary, causing consumers to discard something that does not pose a safety risk.  
Consumers might be better left to judge the quality and safety of such products autonomously, 
bread or potatoes for example. The use of “best before” dates, by contrast, on products that 
are liable to pose microbiological risks after a certain date, is also a concern, eggs or yoghurt 
for example. In this scenario, consumers may consider the date as a quality indicator, when in 
fact the product may have become dangerous.  

At the point where consumers decide whether to eat or discard a food product in the 
household, sensory judgements on the quality and safety of the food will interplay with an 
assessment of the date label on the product. A lack of clarity and consistency in date labels 
thus results in a greater proportion of discarded food that was in fact still edible.  

The following diagram shows the interaction of criteria used in assessing product edibility. 

 

Figure: ‘Routes’ to deciding whether a product is okay to eat27 

                                                 
26COMMISSION REGULATION (EC) No 1221/2008 of 5 December 2008:  
eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:336:0001:0080:EN:PDF 
27 WRAP (2008) Research into consumer behaviour in relation to food dates and portion sizes 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:336:0001:0080:EN:PDF
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Source: WRAP (2008) Research into consumer behaviour in relation to food dates and 
portion sizes 

Storage 

Inappropriate storage conditions leads to food waste throughout the supply chain and is no 
less important in the household. Lack of consistency in food storage labels can contribute to 
premature food spoilage, as can the absence of storage guidance and lack of consumer 
attention to labels where provided. Storage conditions will also vary based on climate and 
household temperature. WRAP reports that over two million tonnes of food is not being 
stored correctly in the UK, multiplying food wastage and presenting potential safety 
concerns.28 Optimal storage conditions, by contrast, can significantly extend the edible life of 
products, often beyond expiry dates. Airtight containers, for example, easily maintain the 
quality of dry foods such as fruits, nuts, rice, pasta, beans and grains over long periods.  

Packaging issues 

Packaging can also enhance food product longevity. The lifetimes of products with a high 
water content, cucumbers for example, can be extended fivefold through plastic film 
wrapping, as it reduces water loss.29 Packaging also performs a protective function for fragile 
goods. The trade-off between food and packaging waste must then be considered, based on 
the environmental impacts of the two waste streams, though this again will be highly product 
specific. In some instances, lightweight packaging can significantly extend the shelf life of 
fresh produce; in other cases the benefit can be marginal.  

Re-sealable packaging furthermore can easily extend the edible life of many food products. 

Portion sizes 

                                                 
28 Ibid. 
29 Morrisons “Keep it Fresh Test”: www.morrisons.co.uk/Corporate/Press-office/Corporate-releases/Morrisons-launch-Great-Taste-Less-
Waste-campaign-to-save-families-up-to-600-per-year-/ 

http://www.morrisons.co.uk/Corporate/Press-office/Corporate-releases/Morrisons-launch-Great-Taste-Less-Waste-campaign-to-save-families-up-to-600-per-year-/
http://www.morrisons.co.uk/Corporate/Press-office/Corporate-releases/Morrisons-launch-Great-Taste-Less-Waste-campaign-to-save-families-up-to-600-per-year-/
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The trade-off between food and packaging waste continues when considering portion sizes. 
Bulk packaging minimises the ratio of packaging to food product delivered to the consumer, 
though the quantity may be greater than the consumer can use while the product is fresh.  

Individually sized portions can minimise food waste, but create extra waste in another waste 
stream (plastics, glass etc). Better storage knowledge, freezing and preserving information, 
and storage equipment in the household can help bulk purchases last longer and minimise 
reliance on smaller portions. 

Causes of household food waste that can be addressed through consumer-targeted 
policies: 

Awareness  

Not everyone thinks about what they throw away. While the last three decades have seen a 
growing general environmental awareness in the EU, food waste has not been a policy priority 
since the First World War: abundant food production in the intervening years has induced 
some complacency in the purchase, consumption and wastage of food resources.  

While resource efficiency is gaining in profile, the profusion of environmental behaviour 
changes called for can be overwhelming. Wasteful behaviours with regard to food can be 
entirely unconscious. Drawing public attention to the extent of the problem can be highly 
effective, or awareness campaigns might focus on the practical or attitudinal considerations 
which are discussed separately below.  

Knowledge 

A lack of awareness coupled with a lack of knowledge about prevention measures exacerbates 
food waste in the household. In practical terms, items such as leftover meat, bread, rice or 
pasta, which were historically reemployed in many classic European dishes, are now more 
easily discarded. Stale bread for example was habitually transformed into a range of 
traditional dishes: panzanella in Italy, pain perdu in France, bread pudding in the UK, taking 
advantage of every morsel of food.  Information on food waste prevention techniques can thus 
help households understand how to buy smarter and use what they buy more efficiently. 

Planning issues 

A lack of attention in food purchasing can be attributed to the abundant availability of food in 
Member States and the relatively low cost of food products in relation to household income. 
“Buying too much” or “lack of shopping planning” are thus frequently cited as causes of food 
waste in the household, due to goods purchased that perhaps do not combine well to make a 
meal, were not wanted to by the other members of the household or in the case of highly 
perishable goods, could not be eaten in time.  

Compounding lack of planning on the part of consumer, the promotional sale of several units 
of food products by retailers (two-for-one deals, for example) has been identified as a further 
source of household food waste, in terms of buying more than is needed.  
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Careful planning does not resolve all issues however. The planning and purchase of very 
specific food products for a particular recipe or special occasion, which was then not made or 
did not happen, was identified as a cause of household food waste by a 2001 US study30. 
Many of these non-versatile food products are ultimately discarded after a certain time in the 
kitchen cupboard or after reaching their expiry date.  

Preferences 

Some food waste is generated needlessly, mainly due to a lack of planning and attention. 
However, other food waste materials are discarded due to personal preference by the 
consumer, and this area represents 1.5 million tonnes per year in the UK according to WRAP 
(see below division of household food waste by avoidability). Examples of food items 
discarded due to preferences include potato skins, apple skins, bread crusts etc. It may be 
particularly difficult to effect change in this area. 

Changes in habits or diets may also play a role in the discard of food products with longer 
shelf lives (products with a high calorific content may feature strongly here). Causes of food 
waste in the household waste stream may also include products purchased for the first time 
that the consumer then “did not like”31. 

Weight of food and drink waste generated by UK households, split by avoidability32 

 

 

Source: WRAP (2009) Household Food and Drink Waste in the UK 

 

Attitudes 

A problem informally but frequently cited for the generation of food waste is the 
undervaluing of food resources by consumers based on its low market value. The obesity 
crisis, furthermore, demonstrates a change of relationship with an attitude towards food in 
comparison with previous eras.     

                                                 
30 Wansink, B. (2001) ‘Abandoned Products and Consumer Waste: How did That get into the Pantry?’ Choices 
foodpsychology.cornell.edu/workcenter/2001-2002_dfs/Abandoned-Products-Choices-2001.pdf  
31  Wansink, B. (2001) ‘Abandoned Products and Consumer Waste: How did That get into the Pantry?’, Choices 
foodpsychology.cornell.edu/workcenter/2001-2002_dfs/Abandoned-Products-Choices-2001.pdf 
32 WRAP (2009) Household food and drink waste in the UK 

http://foodpsychology.cornell.edu/workcenter/2001-2002_dfs/Abandoned-Products-Choices-2001.pdf
http://foodpsychology.cornell.edu/workcenter/2001-2002_dfs/Abandoned-Products-Choices-2001.pdf
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Life cycle costing of food products with the aim of reflecting their real economic and 
environmental price might in the long-term change the perceptions of food as rapidly 
disposable. 

Similarly, cultural norms, such as cooking more than the family or group of visitors could 
possibly eat, remain present in many MS and worldwide. The OECD, in its environmental 
performance review of Korea, makes an observation that also rings true in the EU: 

“Traditionally, it is considered courteous to prepare more food for a meal than can be eaten, 
and it is customary to have leftover food.”33 

Further attitudinal considerations regard overwhelming the consumer with environmental 
obligations. This is a recurrent problem with waste prevention affecting many waste streams 
beyond food: consumers feel that they have ‘done their duty’ by engaging in a highly visible 
environmental behaviour, such as recycling, but waste prevention is difficult to see and 
therefore easier to ignore or avoid.  

Attitudes that may help counteract food waste include the recent interest in a ‘local impact 
diet’ and the return of the ‘clean your plate’ ethic, which had been omnipresent in the earlier 
half of the 20th Century. However, this comes at a time when obesity and excessive food 
consumption have also become a problem.  

Household food behaviours are habitual and intuitive34, and a wide range of causes can be 
attributed to actions that the consumer does not think about. Food waste preventing 
behaviours are thus also multiple, and a suitable response will involve a range of 
complementary policies. 

Socio-economic factors 

Certain socio-economic conditions are more conducive to the generation of food waste. Single 
person households are more wasteful because of the lack of opportunity for sharing food, 
young people generate more food waste (due to fewer meals being consumed at home, less 
concern for waste, less experience meal-planning etc.)35.  

Socio-economic causes are likely to be the least manoeuvrable through policy application, but 
while the size of the household is unlikely to be influenced, the behaviours within it 
irrespective of size remain susceptible to general consumer-oriented awareness and 
informational strategies. 

3. Distribution and Wholesale  

Limited sources of information on the scale of food waste at this level have been identified; 
Charlotte Henderson of WRAP’s Retail Grocery Supply Chain Programme noted that the 
distribution phase was not a key area in WRAP research as not a great deal of food waste is 
generated during this phase.  Areas where food waste may be generated include those 

                                                 
33 OECD, (2006) Environmental Performance Reviews: Korea, OECD Publishing, Paris, France. 
34 DEFRA,(2009) Food Synthesis Review 2009. 
35 WRAP, (2008) The food we waste. 
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common to both the Wholesale/Retail sector and at the Manufacturing/Processing level, 
namely inaccuracies in stock management and forecasting, and packaging problems.  

Excess stock due to “take-back” systems and last minute order cancellation36, such as 
contractual obligations for suppliers to accept the return of products with 75% residual shelf 
life from retailers who have not yet sold them, can result in the discard of safe and edible food 
products on a large scale. Inaccurate ordering and forecasting of demand also affects the 
Wholesale/Retail sector. 

Stock transportation can lead to both packaging and storage problems. Poor packaging 
performance resulting in damage to food products will lead to the discard of the product. As 
noted earlier, damage to the product’s primary or secondary packaging also often means the 
product will be discarded, while the food itself is unharmed. It is expected generally however 
that packaging materials have been optimised to minimise waste and hence waste is expected 
to be limited here. 

Furthermore, extreme changes in temperature during shipment can spoil or shorten the shelf 
life of food products. Meat and fish products are particularly sensitive to temperature 
conditions during transportation and storage. The degree of degradation of such products can 
be attributed to cumulated breaks in the cold chain. Research on ‘time temperature 
indicators’ currently underway aims to enable the tracking of temperature changes of food 
products during the supply chain, facilitating the identification of those areas where food 
spoilage occurs.37  

4. The Retail Sector 

Food waste due to inefficiencies in business operations are shared across the supply chain, 
and in the Retail sector focus on stock management. Difficulties anticipating demand resulting 
in overstocking affect most product groups; seasonal foods (Christmas cakes or Easter eggs 
for example) are particularly sensitive to this because of their short shelf life.38 Storage, 
handling and packaging also impact food condition and thus wastage. 

Charlotte Henderson underlined that food waste in the Retail Sector is highly product specific, 
leading WRAP to focus on eleven fruit and vegetables in a resource mapping study to be 
published in 2010. Exposure to light increases in-store wastage of potatoes, for example. 
Optimised storage conditions for fresh produce in particular in the retail environment will 
increase the amount sold to consumers, increasing turnover and reducing waste at the same 
time. 

Marketing strategies (two for one deals, for example) often promote food nearing the end of 
its edible life, addressing overstocking problems. However, this may shift some of the food 
waste from Retail level to Households, where sufficient time to safely consume the product 
is lacking. 
                                                 
36 DEFRA (2007) Report Food Industry Group on Waste 
37 FRESHLABEL, Enabling traceability of the Cooling Chain of Fresh and Frozen Meat and Fish Products by means of Taylor-made Time/ 
Temperature Indicators: 
http://cordis.europa.eu//fetch?CALLER=FP6_PROJ&ACTION=D&DOC=2900&CAT=PROJ&QUERY=1170700790497&RCN=74777&D
OC=1&QUERY=012686305b05:3625:021800bc  
38 OECD (2002) Household Food Consumption: Trends, Environmental Impacts and Policy Responses 

http://cordis.europa.eu/fetch?CALLER=FP6_PROJ&ACTION=D&DOC=2900&CAT=PROJ&QUERY=1170700790497&RCN=74777&DOC=1&QUERY=012686305b05:3625:021800bc
http://cordis.europa.eu/fetch?CALLER=FP6_PROJ&ACTION=D&DOC=2900&CAT=PROJ&QUERY=1170700790497&RCN=74777&DOC=1&QUERY=012686305b05:3625:021800bc
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Minimum product quality requirements may increase the quantity of edible food discarded at 
Retail level, due to packaging defects, product damage or aesthetic issues that do not affect 
the quality or safety of the food. Promotional strategies could help to reduce this type of 
waste. Furthermore, the sale of different qualities of fresh produce at different price levels can 
help maximise their use (Premium, regular and economy level onions for example, based on 
size and condition).  

5. Food service and Catering 

Hospitality Industry  

The hospitality industry for the purposes of this study refers to hotels, restaurants and for-
profit catering services (including workplace cafeterias). This area includes, in principle, 
catering facilities provided by transport services (rail companies, airlines etc), though this has 
not been covered by this study due to a lack of evidence at the present time. Phil Williams of 
WRAP was interviewed regarding this area, discussing the current WRAP hospitality industry 
food waste study. 

Causes of food waste generation strongly resemble those identified in the Household sector 
and are discussed below. 

 Portion sizes 
Consumers eat 92% of the food they serve themselves, according to a 
2005 study at Cornell University39. Where portion sizes are imposed, 
in cafeterias/canteens for example, food waste is generated that might 
have been avoided by allowing customers to serve themselves and pay 
for their serving by weight.  

There seems to be scope to optimise set portion sizes of dishes. Where 
a self-service option is not viable, a choice of portion size may reduce 
food waste generation by recognising that individuals have different 
portion needs. Restaurants such as the chain TGI Friday’s in the 
United States are demonstrating that this is viable by offering smaller 
versions of existing dishes.  

Furthermore, the preponderance of single serving items in hotels and 
many catering facilities, (jams, cereals, juice and milk cartons for 
example), lead to food waste that could easily be avoided by allowing 
customers to serve themselves from central containers.  

 Awareness  
Hospitality industry awareness of food waste is growing in line with 
overall environmental awareness, but is currently still low, according 
to Phil Williams, responsible for WRAP’s hospitality industry food 
waste study, which will be published this year. Importantly, WRAP 

                                                 
39 Wansink, B., (2005) ‘Super bowls : serving bowl size and food consumption’, Journal of the American Medical Society 
smallplatemovement.org/doc/big_bowls_spoons.pdf  

http://smallplatemovement.org/doc/big_bowls_spoons.pdf
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mentioned anecdotal evidence of significantly higher awareness in 
businesses that had their food waste collected separately, as workers 
physically confronted the quantities of food waste they had generated.  

 Logistics 
Difficulties in planning in the hospitality industry can be linked to 
variability in the numbers of customers anticipated. Two key issues 
stand out here: 

• Reservations: where reservations are expected, the quantity 
of food needed, particularly highly perishable products, is 
much easier to estimate 

• Buffets: where food is served via a buffet, customers often 
expect that nothing will run out, particularly in the luxury 
market, causing businesses to prepare and cook substantially 
more than will be consumed. Free or all-you-can-eat buffets 
may furthermore increase the amount of food taken and not 
consumed by customers. 

A final logistical issue in restaurants is cooking, according to the ‘just 
in time’ principle. Where food is overcooked or not cooked at the 
same time as the rest of the table’s dishes, it is commonly discarded 
and the process is restarted. 

 Attitudes 
The practice of taking home restaurant leftovers is frowned upon in 
some parts of Europe, a practice that would enable substantial 
reduction of restaurant food waste. 

 Knowledge 
The lack of clearly defined channels for hospitality industry enterprises 
to direct edible food towards charitable organisations may strongly 
impact the diversion of edible food waste from opportunities for reuse. 

Schools 

Familiar issues arise in school cafeterias and other cost-catering environments. Key causes of 
food waste in schools include: 

 Attitudes  
Food is often not considered valuable to children, as it is plentiful. The 
question has been raised as to whether free school lunches further 
undermine the perceived value of food among schoolchildren. This 
may also contribute to taking more than is needed. 

 Preferences 
Limited budgets or lack of motivation to raise quality can aggravate 
food waste in schools, which have often had difficulty appealing to the 
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tastes of their customers. Bio-Forum, an association representing the 
organic agriculture sector in Belgium, has combated these problems 
by working on food presentation and the choice of spices in its 
Sustainable Canteens programme, part of which focuses on 
schoolchildren. 

 Portion sizes 
Fixed portion sizes in schools often results in larger waste quantities, 
because appetites can vary particularly strongly among children. 

 Logistics 
Studies in the USA have found that scheduling lunch after breaktime 
can reduce food waste by 30%40, given that children are hungrier, and 
do not hurry through their lunches to start breaktime. 

Mixing of ingredients in large quantities before serving can exacerbate 
food waste, because mixed products often last less long than products 
that are stored separately. 

Hospitals 

Research into food waste generated by hospitals and institutions takes place predominantly at 
a local level, according to Phil Williams at WRAP. Catering in institutions such as hospitals 
creates particular food waste problems because individuals fed often have little control over 
eating times, portion sizes or meal choice. A lack of autonomy, often compounded by low 
food quality, results in a scenario where patients may opt to eat less than they might 
otherwise.  

                                                 
40 Wasted Food “Lunchlady laments” www.wastedfood.com/2007/05/22/recess/  

http://www.wastedfood.com/2007/05/22/recess/
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Annex 5 – The global perspective on food waste 
 

The scale of the food wastage problem at global level to a certain extent mirrors that of the 
EU. The EU's relative part in this wider story have recently been presented in a 2013 FAO 
study. The FAO report on food waste41 estimates that each year, approximately one-third of 
all food produced for human consumption in the world is lost or wasted. They stress that this 
food wastage represents a missed opportunity to improve global food security, but also to 
mitigate environmental impacts and resources use from food chains. They point out that: "The 
global volume of food wastage is estimated to be 1.6 Gtonnes of “primary product 
equivalents”, while the total wastage for the edible part of food is 1.3 Gtonnes. This amount 
can be weighed against total agricultural production (for food and non-food uses), which is 
about 6 Gtonnes. 

Without accounting for GHG emissions from land use change, the carbon footprint of food 
produced and not eaten is estimated to 3.3 Gtonnes of CO2 equivalent: as such, food wastage 
ranks as the third top emitter after USA and China. Globally, the blue water footprint (i.e. the 
consumption of surface and groundwater resources) of food wastage is about 250 km3, which 
is equivalent to the annual water discharge of the Volga river, or three times the volume of 
lake Geneva. Produced but uneaten food occupies almost 1.4 billion hectares of land; this 
represents close to 30% of the world’s agricultural land area. While it is difficult to estimate 
impacts on biodiversity at a global level, food wastage unduly compounds the negative 
externalities that mono-cropping and agriculture expansion into wild areas create on 
biodiversity loss, including mammals, birds, fish and amphibians." 

The figure below shows the illustrates the amounts of food wastage along the food supply 
chain at the global level. 

 
Agricultural production, at 33 percent, is responsible for the greatest amount of total food 
wastage volumes. Upstream wastage volumes, including production, post-harvest handling 
and storage, represent 54 percent of total wastage, while downstream wastage volumes, 
including processing, distribution and consumption, is 46 percent. 

                                                 
41 http://www.fao.org/docrep/018/i3347e/i3347e.pf  

http://www.fao.org/docrep/018/i3347e/i3347e.pf
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Thus, on average, food wastage is balanced between the upstream and downstream of the 
supply chain. An analysis of the food supply chain phases by regions shows that:  

• upstream, losses occurring at agricultural production phase appear homogenous across 
global regions, representing about one-third of each region’s food wastage;  

• downstream, wastage occurring at consumption level is much more variable, with 
wastage in middle and high-income regions at 31–39 percent, but much lower in low-
income regions, at 4–16 percent. 

The figure below shows the total agricultural production (FBS) vs. food wastage volumes 
(FAO) 

 
Below is the same information broken down by global region. 

 
The table shows that food wastage arises at all stages of the food supply chains for a variety 
of reasons that are very much dependent on the local conditions within each country. 



 

 102  

At global level, a pattern is visible. In high-income regions, volumes of lost and wasted food 
are higher in downstream phases of the food chain, but just the opposite in low-income 
regions where more food is lost and wasted in upstream phases. 

In developing countries, there are indeed significant post-harvest losses in the early stages of 
the supply chain, mostly because of the financial and structural limitations in harvest 
techniques, storage and transport infrastructures, combined with climatic conditions 
favourable to food spoilage. In the most affluent societies, there is a combination of consumer 
behaviour and lack of communication in the supply chain. For example, with consumers there 
can be insufficient purchase planning or exaggerated concern over “best-before dates”. As for 
actors in the supply chain, quality standards too restrictive, according to size or aesthetics, are 
responsible for a large amount of the food wasted at the end of the chain.  
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Annex 6 - Food waste measures – indicative costs and sectors targeted 
 

Measure Causes / drivers 
addressed (from 

problem tree) 

Estimated 
cost 

Who bears 
cost 

Sector targeted Examples / Further information on costs Source 

      House holds 

Retail 

Food Service 

M
anufacturing 

Agriculture 

    

National 
awareness 
raising 
campaigns 

awareness 
campaigns  
for consumers (f) 
-> (k), (3), (4) + 
food services  (b), 
(c), (f) + (4)  

+ / ++ National 
governments 

x   x     WRAP's Love Food Hate Waste campaign in the UK had an 
estimated 700K€ startup cost and annual running costs of 
2,350K€, covering advertising, PR, events and web 
materials 

http://ec.europa.eu/envi
ronment/eussd/pdf/bio_
foodwaste_report.pdf 

Retail 
communicatio
n towards 
consumers 

awareness 
campaigns for 
consumers (f) -> 
(k), (3), (4)  

+ Retailers   x       Estimates on costs of supermarket communication 
towards consumers on food waste was not identified, but 
several effective examples of supermarket campaigns 
were   

http://www.sainsburys-
live-well-for-
less.co.uk/meal-
planning/makeyourroast
gofurther/ ; 
http://www.morrisons.c
o.uk/food-and-
drink/GreatTasteLessWas
te/ ; the Co-operative 
"Food Lover" messages 
on till screens in the UK 
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Sustainable 
food 
education in 
schools 

awareness 
campaigns  
for consumers (f) 
-> (k), (3), (4) + 
food services  (b), 
(c), (f) + (4)  

+ National 
governments 

x   x     A programme of food waste measurement, 
implementation of prevention and awareness measures 
and follow-up in a group of four schools, led by a third 
party association over a period of six months, costs in the 
range of 50-60K€ in France, as proposed by the food 
sustainability focused non-profit De mon assiette à notre 
planète.  

http://www.assiette-
planete.fr 

Incentives for 
redistribution 

food 
redistribution 
programmes (b) + 
(4) 

+ / ++ National 
governments 

  x x x x The cost to governments of providing tax incentives for 
food donation, specifically reducing or removing tax 
liability for donated food, is thought to be limited, but no 
data on this has been identified. 

  

Reducing 
barriers to 
redistribution 

food 
redistribution 
programmes (b) + 
(4) 

+ National 
governments 

  x x x x Legislation such as the Good Samaritan Law is thought to 
have a negligeable cost. A new study has been 
commissioned by the European Economic and Social 
Committee on MS practices and legislation regarding food 
donation, which should bring further clarification on this 
in early 2014. 
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Packaging 
innovation 

research/develop
ment/innovation  
(c), (h) + possibly 
(5) 

+ / ++ Manufacturer
s 

  x   x   Costs highly variable depending on the technology 
involved. A comparative assessment of packaging 
technologies, their potential to reduce food waste, their 
relative costs and any barriers to implementation, would 
support advancement here, on a topic much discussed 
but significantly lacking comparative data.  

  

Flexible 
portion sizes 
in food service 

awareness 
campaigns  
for consumers (f) 
-> (k), (3), (4) + 
food services  (b), 
(c), (f) + (4)  

+ Food Service 
businesses 

    x     Sodexo have undertaken several activities testing 
alternative portion sizes in 2013, and may be able to 
provide information on the costs of these activities later 
in the year. Their Better Tomorrow Plan provides 
guidance for cafeterias on controlling portion size. 

http://blog.sodexopresti
ge.co.uk/2011/10/28/foo
d-waste-high-on-the-
sodexo-sustainability-
agenda/ 

Measurement
s and targets 

waste 
measurement 
activity (4) (3), 
regulatory 
measure (4) 

+ / ++ National 
governments 

x x x x x Costs will be mainly linked to measuring baseline and 
subsequent quantification activities.  

http://ec.europa.eu/envi
ronment/eussd/pdf/bio_
foodwaste_report.pdf 
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Public 
disclosure of 
food waste 
volumes 

informational 
tools (4) 

+ Retailers   x       NorgesGruppen, Norway's largest food retailer, publicly 
discloses its food waste data. It was the first and is so far 
the only Norwegian retailer to do so. The group does not 
nevertheless imagine that Norwegian consumers would 
penalise a supermarket for disclosing comparatively high 
food waste data. It estimates the cost of its first food 
waste quantification, based on desktop analysis and 
external support, to have cost around 50K€. It has since 
increased its accuracy via a system in which all food waste 
is scanned, which supports inventory control and 
automatic ordering.  

Active work on food loss 
prevention link 

establishing 
voluntary 
agreemenst 
/sharing of 
best practice 

training 
programmes (f) -
>(k) 

+ Governments 
and food 
sectors 

  x x x x Mechanism to enable cross-sectoral colabloration and 
develoment of intergrated solution (e.g. the CORTOLD 
hospitatlity agreement, or the 'Dutch Alliance') 

  

Other actions that could influence levels of food waste 
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Landfill bans regulatory 
measures (4) 

++ All sectors x x x x   According to a 2010 WRAP study, the economic effect of a 
ban on food waste would depend largely on whether 
resultant biogas was used for electricity generation or 
not. Depending on this factor a landfill restriction could 
mean savings of up to £92 million, or a cost of £290 
million, whereas a ban on unsorted food waste could 
mean savings of £340 million, or a cost of £1.3 billion. 

http://www2.wrap.org.u
k/downloads/FINAL_Lan
dfill_Bans_Feasibility_Re
search.71d5b7d6.8796.p
df 

Pay as you 
throw 

regulatory 
measures (4) 

++ / +++ Local 
governments 

x x x     Costs of implementing PAYT systems variable by MS  The Development of 
Pay-As-You-Throw 
Systems in Hellas, 
Estonia and Cyprus;  
 
Guide for the 
Implementation of Pay-
As-You-Throw Systems 
link  

Separate 
collection of 
FW 

regulatory 
measures (4) 

++ / +++ Local 
governments 

x x x x x Costs highly variable based on system used, but can often 
be a profitable waste management venture. However, the 
cost of separate collection of bio-waste followed by 
anaerobic digestion is estimated at 80 to 125 €/tonne, 
compared to 55 €/tonne for the landfill of mixed waste. 

http://ec.europa.eu/envi
ronment/eussd/pdf/bio_
foodwaste_report.pdf 
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Annex 7 – Evidence on the extent to which food losses and waste may be reduced 
 

Introduction 
 
This Annex is taken from a study commissioned by the European Commission on "Reducing food 
waste by households and in retail in the EU". 42It considers by how much food losses and waste in the 
supply food chain can realistically be reduced. 
 
 As indicated by Parfitt (2011), among others, the potential for the reduction of food waste in the 
developed world lies all along the supply chain, up to and including the consumer at the end point: 
retailers (supermarkets), food services43 (or catering industry) and consumers (households). 
 The figures on quantities of possible food waste reductions are scarce in existing literature, 
especially at the supply chain level, although there are numerous local initiatives on prevention of food 
waste in different Member States. The reason for this is that the concept of waste prevention is 
relatively new and has not yet been implemented into national law by Member States. In addition, 
food waste prevention initiatives often occur at local level and, given limited budgets, impacts are 
often not quantified.  
 Nevertheless, it is possible to review a variety of different strategies to reduce food waste, along 
with the indicative savings, or market value of the food not wasted, associated with them. 
 

Organisational solutions to reduce food waste 
 
The Italian food distribution sector throws away 238 thousand tonnes of food per year, worth €881m, 
which could feed 620,000 people a day (Barilla, 2012). Thus in Italy, several supermarket chains have 
intervened to reduce this food waste. As an example, the Coop Group set up the project 'Buon Fine o 
Brutti ma Buoni' (Good End or Ugly but Good) to recover unsold food products (due to defects in the 
packaging or because they are close to expiration), and donate this food to associations and non-profit 
organisations. In 2010 Buon Fine coordinated collection at 471 points of food sale (equivalent to 63% 
of the outlets of the nine large cooperatives of the Coop network), working with 1,009 non-profit 
organisations to save and redistribute more than 2,990 tonnes of food, worth €18m. 
 The University of Bologna in Italy founded the Last Minute Market (LMM) action-research 
activity, which later on became a business campaign aiming at the recovery of unsold (or un-
marketable) goods for charitable organisations. LMM's activities address the recovery of food 
products, collection of surpluses from business and manufacturing activities, vegetables that were not 
harvested and remained in the field and ready-made meals recovered from the food service sector, 
such as schools and businesses. The actual results obtained by the Last Minute Market are (Barilla, 
2012: p90): 
- every day, 30 ready meals for the cafeteria are recovered from a hospital in Bologna, for a value of 

over €35,000 per year; 
- in Verona, eight tonnes per year of cooked products, amounting to 15,000 meals, were recovered 

from eight school cafeterias; 
- between 2010 and 2011, 43,000 meals were redistributed in the provinces of Bologna and Ravenna; 
- Esselunga signed an agreement with the Food Bank Foundation for the collection of food and other 

surplus: food products were recovered for a value of €1m in 2009 (Barilla, 2012: p94). 
 

                                                 
42 http://edepot.wur.nl/290135  
43 Food services are businesses and companies responsible for any meal prepared outside the home. This includes restaurants, 
school and hospital cafeterias, catering operations, etc. 

http://edepot.wur.nl/290135
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Technological solutions to reduce food waste in retail 
 
To prevent food losses at the retail level, two UK retailers (Tesco and Marks & Spencer), are both 
testing the use of an ethylene-absorbing strip to prolong produce life. The strip uses a mixture of high-
tech minerals and clay to absorb ethylene, the hormone that causes fruit to ripen and turn moldy, and 
the product is 100 times more effective than any competing materials. The retailers estimate it could 
save 1.6m packs of tomatoes, 350,000 packs of avocados, and 40,000 packs of strawberries (Gunders, 
2012). Marks & Spencer use the strip inside its strawberry punnets. The strip extends fruit life by two 
days and makes the fruit taste just as good on day six as on day one. The result is a minimum waste 
reduction of 4% (Environmental Leader, 2012). 
 

Informational solutions to reduce food waste 
 
Musgrave Group/United Biscuits in the UK improved forecasting for promotional items and reduced 
promotional waste by 13%, and Warburtons in the UK removed 'display until' dates from its bread 
product packaging to reduce consumer confusion (Gunders, 2012). 
 

Reduction of food waste in the food service sector  
 
Marthinsen et al. (2012), in their study 'Prevention of food waste in hospitality sectors (restaurants, 
hotels, canteens and catering)', focus on Nordic countries, and conclude that it is difficult to specify a 
best estimate of the quantities of avoidable food waste from the hospitality sector in the Nordic 
countries. This is due to the following reasons: 
- there are great variations in the estimates (because of differences of sampling and aggregation 

protocols, as stated previously); 
- studies include different parts of the total food waste generated; 
- many of the national reports only include data from a specific part of the hospitality sector. 
 
 The authors suggest that the estimates with reference to EUROSTAT data are the best available 
overall statistics. The uncertainty in the estimates is, however, significant and it includes food waste 
that is avoidable and that is unavoidable. Using the average rate for avoidable food waste for the profit 
sector of 67% (based on study of WRAP), the authors calculated the total avoidable food waste in 
Nordic countries in the hospitality sector (Table 2.5). 
 
Table 2.5 Best estimate of total food waste and avoidable food waste in Nordic 

countries 
Country Total food waste 

(in tonnes/year) 
Avoidable food waste 
(in tonnes/year) 

Denmark 140,000 94,000 
Finland 140,000 94,000 
Norway 140,000 94,000 
Sweden 260,000 174,000 
Total 680,000 456,000 
Source: Marthinsen et al. (2012): 54 (Table 15). 

 
 The figures in Table 2.5 correspond fairly well with the figures in Table 2.2a for the countries 
involved. When applying that same average rate for avoidable food waste of 67% of total food waste 
across the EU27, the total avoidable food waste in food service and catering will be 8.2m tonnes. But 
the applicability of such an average conceals regional and national differences, as is evident from 
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Tables 2.2a and 2.2b, which may be very important to take into account when formulating corrective 
waste prevention policies and programmes. 
 According to SRA (2010) an average restaurant in the UK can reduce its food waste by 20%. The 
food waste mostly comes from preparation (namely 65%), from customers' plates (30%) and from out-
of-date or unusable items (5%). That generates an average annual reduction of over 4 tonnes of food 
waste per restaurant, more than UKP2,000, from avoided food costs (by from using food that would 
normally have been thrown away), and between UKP150-1,700 on waste collection costs if food is 
collected for anaerobic digestion (SRA, 2010).  
 

Reduction of households food waste 
 
In 2008 the 'Love Food, Hate Waste' campaign44 was launched in the UK and run by the government-
funded Waste and Resources Action Programme (WRAP). In January 2009 the campaign claimed to 
have helped almost 2m households reduce their food waste, amounting to savings of almost UKP300m 
and stopping 137,000 tonnes of waste going in the bin, according to WRAP45 (BIO, 2012b: p121). So 
the campaign achieved a nearly 3% reduction in avoidable household food waste (or 1.8% of total 
food waste) throughout the UK over a one-year period (BIO, 2011: p152).  
 The cost structure for the Love Food Hate Waste campaign consisted of approximately 
UKP600,000 (€705,000) in initial research to identify sources and causes of food waste, enabling an 
effective targeting of communication efforts. Ongoing running costs total approximately UKP2m 
(€2.4m) per year, including advertising, public relations, events, website maintenance and the 
production of new communication materials (BIO, 2011: p153). 
 About 45 to 49% of consumers in the UK misunderstand the meaning of the date labels 'best 
before' and 'use by' on food products. Food waste resulting from date label confusion accounts for up 
to 1m tonnes of food waste, approximately one fifth of the avoidable food waste produced by 
households in the UK (BIO, 2011: p142). The financial savings for households from throwing away 
less food were estimated by WRAP as UKP12bn (€14bn) per year in the UK, or an average UKP199 
(€233) per person per year, by calculating the value of the avoidable fraction of food waste. Using the 
estimated 1m tonnes of food waste triggered by date labelling confusion, representing approximately 
20% of avoidable food waste generated in the UK, potential savings to consumers can be estimated at 
up to UKP39.80 (€46.60) per person (BIO, 2011: p144). Date labelling coherence is anticipated to 
have the possibility to reduce generation of avoidable food waste in the household sector by up to 20% 
(BIO, 2011: p159). In comparison, people in the US, on average, throw away 20 pounds of food each 
month, which amounts to an annual loss of USD1,350 and USD2,275 for the average family of four 
(Gunders, 2012: p12). 
 

Adaptations to legislation and regulations 
 
Adaptations to legislation and regulations can significantly reduce food waste in two areas. First, by 
introducing compulsory best before dates for non-perishable products and by introducing a 
compulsory long expiration term for long-life products (Waarts et al., 2011: p73). Second, by 
extending the time that unpackaged food products intended for direct consumption may be exposed to 
the outside temperature (currently not more than two hours) in the catering sector would directly result 
in less food being thrown away (Waarts et al., 2011: p9). Adapting legislation in order to reduce food 
waste has a greater effect when social and economic interests are taken into account (Waarts et al., 
2011: p10). 
 

                                                 
44 See http://www.lovefoodhatewaste.com. 
45 See also http://www.edie.net/news/news_story.asp?id=15861&channel=0.  
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Food waste reduction public policy targets 
 
The Nordic countries and the Netherlands have set reduction targets in the short to medium term at a 
level that, if replicated in all high-income countries, would make the 50% food waste reduction target 
possible before 2050 in those countries. In Sweden a 20% food waste reduction target for 2020 was 
suggested, but this was not accepted by the government. This will be proposed again as part of their 
National Waste Prevention Programme to be delivered later this year. In the case of the Netherlands an 
intermediate target of 20% has been set for 2015.  
 For the UK a medium-term aspiration of a 10 to 15% reduction by 2015 would be quite achievable 
and give direction to voluntary agreements and have an impact on food waste from consumers 
(Foresight, 2011: 14). 
 France already has announced its 50% reduction goal of the volume of food waste by 2025, and 
furthermore proposes a national pact against food waste, signed by a wide range of leading 
stakeholders to signal their shared commitment.  
 In a recent press release, the Austrian Environment Ministry46 has proposed a 20% food waste 
reduction target for 2016, but no baseline year has yet been stated. 
 Sweden's national goal for 2010 was that 35% of the food wastes from households, restaurants, 
large scale kitchens and shops shall be treated by biological methods such as composting and 
fermentation. This is not food waste prevention but a way to make better use of the food waste. The 
goal will probably be updated to 45% in 2015 and with the clarification that the waste should be 
treated so the plant nutrients are utilised (Stenmarck et al., 2011: p15). 
 

 

                                                 
46 See: www.lebensministerium.at 
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Annex 8 – Details on food waste initiatives 
A number of different types of initiative exist in terms of tackling food waste. They can be 
classified by types of instruments as described below:   

Reduction at source 

 Awareness campaigns  
A first step in engaging all sectors in food waste prevention, awareness-raising is critical 
to achieving results in this area. Awareness campaigns identified predominantly target 
households, although there are effective examples of campaigns in schools and involving 
restaurants.  

 Informational tools 
Several guides and handbooks have been created by public authorities, industry 
associations, and NGOs to help specific sectors minimise food waste generation. They 
describe good practices in the household, the retail environment or even specifically in 
pubs (public houses) to prevent waste.  

 Training programmes 
There are significant opportunities for teaching food waste prevention skills, particularly 
in the hospitality industry. One initiative identified provides consumer workshops on 
waste-free cooking, but a number of waste measurement initiatives also include 
provisions for food-service staff awareness-raising and training. 

 Logistical improvements 
Optimising operations to minimise food waste, logistical improvements in the Retail 
environment include stock management tools, selling food products near expiry at low 
cost, or preparing food products near expiry for sale at the deli counter (where most 
products are for immediate consumption).  

In food service venues, logistical improvements may include reservation requirements for 
meals to help predict food quantities, satisfaction surveys in cafeterias to help food better 
meet customer preferences, and ordering flexibility in hospitals to avoid serving patients 
food they do not want.  

 Waste measurement activities 

Initiatives that engaged participants in waste measurement activities were significant 
among the study’s findings, with eleven initiatives involving households and employees 
of cafeterias, restaurants and hotels in quantification and composition analysis of the food 
waste they generate.  As noted earlier by WRAP’s hospitality industry food waste expert, 
the act of measurement itself is often enough to stimulate food waste reductions, and 
because of its hands-on nature, is potentially more effective than information-based 
awareness-raising. 

 Research programme 
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Research programmes frequently help stakeholders collaborate in developing new 
prevention methodologies for specific waste streams. Research on Time Temperature 
Indicators and meat quality assessments, as well as practical research on food waste 
prevention in hotels, for example, shows the range of possibilities for food efficiency 
improvements. Packaging also provides great scope for further research, in terms of 
opportunities for extending the shelf life of products. This may be achieved through 
testing the effects of certain types of packaging on specific products, as conducted at 
Morrisons Supermarkets’ Packaging Laboratory, or may look at design features such as 
re-sealable packaging, interactive films, oxygen scavengers and modified atmospheres.47 

 Regulatory measures 
Regulatory measures such as public policies have enormous potential for preventing food 
waste, but at present very few have been identified. In Ireland, a regulation requiring that 
food waste from major commercial premises be segregated for separate collection will 
not only contribute to Ireland’s achievement of Landfill Directive requirements, but as 
frequently discussed, will raise employee awareness of the food waste their business 
generates on a large scale.  Furthermore, Commission Regulation (EC) No 1221/2008 of 
5 December 2008, which entered into force on 1st July 2009, and reduces the aesthetic 
requirements for many fruits and vegetables, should dramatically reduce food waste by 
allowing consumers to buy odd-shaped produce.48 

Approaches other than reduction at the source 

 Food redistribution activities 
Food redistribution programmes, such as FareShare in the UK, collect food that would 
otherwise be discarded by retailers, because it is damaged or nearing expiry, and 
distribute it to a variety of groups in need, including the homeless, the elderly, children 
and other communities in food poverty. Quantities of edible, whole food items waste in 
the Wholesale/Retail sector are very large and present enormous opportunities to increase 
this sort of critical activity. 

For-profit enterprises that collect unsellable food from retailers and resell it in other 
venues, such as discount stores, also effectively minimise food waste and its associated 
environmental impacts. 

 Industrial uses 
Several initiatives that converted waste food oil into biofuel were excluded from this 
study as this is a recycling process rather than waste prevention. However, industrial uses 
of otherwise inedible food might tentatively be included. An example here would be the 
Fish Chips created in Denmark, using inedible fish matter to create a marketable Omega 
3 fatty acid rich snack; there are potentially many similar examples.  

A breakdown of the types of instruments used can be seen below: 

                                                 
47 WRAP ‘Household Food Waste’: www.wrap.org.uk/retail/food_waste/index.html 
48 COMMISSION REGULATION (EC) No 1221/2008 of 5 December 2008 : eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:336:0001:0080:EN:PDF 

http://www.wrap.org.uk/retail/food_waste/index.html
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:336:0001:0080:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:336:0001:0080:EN:PDF
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A range of best practices are presented below in order to highlight the breadth of existing 
initiatives in food waste prevention. These should be considered in light of the impact 
assessment option 1 'baseline scenario' in light of the type of actions that are already 
underway.  
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49 

 

                                                 
49 Danish Environmental Protection Agency (2010) Feasibility study of food waste in Denmark 
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Annex 9 – Food waste targets / related activity in Member States. 
 

The Waste Framework Directive50 (Article 29) requires Member States to establish waste 
prevention programmes, including determining “appropriate specific qualitative or 
quantitative benchmarks for waste prevention measures adopted in order to monitor and 
assess the progress of the measures and may determine specific qualitative or quantitative 
targets and indicators”.  Based on the best information known on Member State activities / 
target setting at this time, so far five Member States have set targets for food waste, and one 
has something in the pipeline. None are currently binding. 

The following table summarises the on-going activity currently taking place in Member States 
at this time:  

 

Member 
State 

National 
target? If 
yes, level / 
date. 

Other information relevant for food waste prevention activity. 

Austria  20% 
(2016) 
non-
binding 

Government has a 'commitment' to reduce food waste in households by 20% by 
2016. 

In 2011 the new Austrian Federal Waste Program was published which also 
included a food waste prevention programme (beside other prevention 
programs). As one consequence of the programme, this year the Austrian 
government has committed to a 20% reduction in food waste in residual waste to 
landfill by 2016 as well as a reduction of food waste along the whole food 
supply chain. The campaign which was implemented to raise awareness is 
called: "Lebensmittel sind kostbar".51 

Belgium No Brussels region : 
Households: Reduce food waste by 5 kg/inhab/yr  
Business: Reduce food waste by 6 kg/worker/yr 
Schools: Reduce food wastage by 3 kg/student/yr 
Analyses of the residual waste bin in Brussels show that 12% is food, some 
partially eaten and some still perfectly intact. This represents 15 kg of food per 
person per year, or 15,000 tonnes for the Brussels Region as a whole. 

Brussels Environment has carried out pilot projects showing that it is possible to 
reduce this wastage by almost 80% simply by paying a little attention to our 
habits in purchasing and preserving food.52 

Bulgaria No While no specific targets set on food waste Bulgaria has transposed the Waste 
Framework Directive into national law by the Waste Management Act, 
promulgated in SG 53/ 13 July 2012.  

There is a National Strategic Plan that aims for the gradual reduction of the 
amount of biodegradable waste going to landfill. 

                                                 
50 http://ec.europa.eu/environment/waste/legislation/a.htm  
51 http://www.lebensministerium.at/lebensmittel/kostbare_lebensmittel/lebensmittelkostbar.html  
52http://www.bruxellesenvironnement.be/uploadedFiles/Contenu_du_site/Professionnels/Formations_et_s%C3%A9minaires/Conf%C3%A9r
ence_Pre-waste_2011_(actes)/w-brusselsenvironment-wasteplanEN.pdf  

http://ec.europa.eu/environment/waste/legislation/a.htm
http://www.lebensministerium.at/lebensmittel/kostbare_lebensmittel/lebensmittelkostbar.html
http://www.bruxellesenvironnement.be/uploadedFiles/Contenu_du_site/Professionnels/Formations_et_s%25C3%25A9minaires/Conf%25C3%25A9rence_Pre-waste_2011_(actes)/w-brusselsenvironment-wasteplanEN.pdf
http://www.bruxellesenvironnement.be/uploadedFiles/Contenu_du_site/Professionnels/Formations_et_s%25C3%25A9minaires/Conf%25C3%25A9rence_Pre-waste_2011_(actes)/w-brusselsenvironment-wasteplanEN.pdf
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A waste prevention programme will be part of the new waste management plan 
for the period 2014-2020 that will be adopted during Dec 2013. It is not clear if 
this will contain targets relating to food waste.  (Municipal Waste Management 
in Bulgaria– European Environment Agency Feb 2013 ). 

Croatia No According to Eurostat data, the level of organic recycling is very low, only 1 % 
or 13 000 tonnes in 2010 and 12 487 tonnes in 2009. The material recycling is 
also low and was only 3 % or 53 000 tonnes in 2010 (CEA, 2012a). The national 
waste management strategy sets a target of 18 % for separate collected and 
recycled municipal waste in 2020 and 25 % in 2025 (EEA, 2010). In addition, it 
is planned to treat municipal waste by MBT plants and one incineration plant. 
The aim is to reduce landfilling to only residual waste (EEA, 2010; CEA, 
2011a). 

Cyprus  No The total recycled MSW as a percentage of generated MSW doubled in the 
decade between 2001 and 2010, increasing from around 10 % to 20 %. In 2010, 
4 % of MSW was composted. Although Cyprus has transposed all EU 
legislation, it faces difficulties in its implementation, mainly due to lack of 
infrastructure, mixing of responsibilities among the authorities and absence of 
sufficient monitoring of the waste management system. (Municipal Waste 
Management in Cyprus – European Environment Agency Feb 2013). 

Czech 
Republic  

No Biodegradable and/or compostable waste can be landfilled only as a part of the 
mixed municipal waste. A bio-waste strategy is in place, but exact requirements 
still under consideration. Exact reduction targets, schedule, implementation 
measures, investments, etc. have to be agreed on (being reliable on long term 
basis) and have to be communicated to investors and stakeholders. 

Denmark  No The Charter of Less Food waste has been prepared by a group of committed 
companies and organizations who want to avoid unnecessary waste of the 
planet's resources. Minister for the Environment established in March 2011 
"Initiative against food waste", and in June 2011 could be group present Charter. 
Supports up on the Charter Announcing the Charter was signed by the 19 parties 
that have been involved in the development of the Charter. 53 

Estonia  No An objective to reduce waste sent to landfill by 30% by 2030 has been set but 
there is no specific food waste prevention element to this.54 

Finland  No Stabilise the amount of municipal waste at the level of the early years of this 
century (2.3-2.5 million tonnes annually) and ensure that the trend will be 
downwards by the year 2016. 

France  50%  
(2025) 
non-
binding 

The French government has committed to a 50% reduction in food waste by 
2025, as part of the French National Pact against Food Waste, which will be 
published in June and presented by the Ministry of Agriculture at the Fusions 
NW Regional Meeting.55 

Germany  50% 
(2020) 
non-
binding 

This 50% target seems to have been launched as part of a 2012 campaign, so this 
could be assumed to be the baseline year. 56 

                                                 
53 http://mindremadspild.dk; http://www.stopspildafmad.dk/inenglish.html  
54 http://www.envir.ee/orb.aw/class=file/action=preview/id=1103821/inglise_keeles_tegevuskava.pdf  
55 http://alimentation.gouv.fr/garot-gaspillage-alimentaire 
56http://gain.fas.usda.gov/Recent%20GAIN%20Publications/Anti%20Food%20Waste%20Movement%20Gets%20Government%20Support_

Berlin_Germany_3-7-2013.pdf  

http://mindremadspild.dk/
http://www.stopspildafmad.dk/inenglish.html
http://www.envir.ee/orb.aw/class=file/action=preview/id=1103821/inglise_keeles_tegevuskava.pdf
http://alimentation.gouv.fr/garot-gaspillage-alimentaire
http://gain.fas.usda.gov/Recent%20GAIN%20Publications/Anti%20Food%20Waste%20Movement%20Gets%20Government%20Support_Berlin_Germany_3-7-2013.pdf
http://gain.fas.usda.gov/Recent%20GAIN%20Publications/Anti%20Food%20Waste%20Movement%20Gets%20Government%20Support_Berlin_Germany_3-7-2013.pdf
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Greece  No However, recycling of MSW in Greece has increased by more than 10 % over 
the last 10 years. This increase in mainly due to concentrated efforts on material 
recycling, while organic recycling is still very low.  Composting seems to play a 
minor role in MSW treatment with no more than 2 % of MSW composted, 
Greece has decided to tackle the issue of landfilling biodegradable MSW by 
introducing MBT technology in many parts of the country (two plants are 
operating). (Municipal Waste Management Greece, European Environment 
Agency – Feb 2013) 

Hungary  No The country’s performance in terms of MSW recycling has been improving 
dramatically over the last decade from close-to-zero (2 % in 2001) to 21 % in 
2010. Composting and other biological treatment together accounted for only 
about 4 percentage point out of the 21 % recycling. 

The First National Waste Management Plan 2003–2008 sets targets on reducing 
BMW going to landfill in line with the EU Landfill Directive, and the first two 
interim targets were met. The Second National Waste Management Plan for 
2009-2014 has not been officially approved, thus there is no NWMP in place. 

Ireland  No The Resource Opportunity (2012) policy document promises the introduction of 
Household Food Waste Regulations ensuring the separate collection of organic 
waste from households and requiring households to make use of the collection 
(DECLG, 2012a). 

National Strategy on Biodegradable Waste (2006) proposes that, by 2016, 
recycling (principally of paper and cardboard waste which cannot be reused) 
will divert 875 371 tonnes (38.6 %) from landfill with biological treatment 
(mainly food and garden waste) contributing 442 129 tonnes (19.5 %) to the 
overall target. It also established a longer term target of 80 % diversion of 
biodegradable waste from landfill. 

Italy   No Legislative Decree 36/2003 transposed the Landfill Directive it includes the 
following target - Before 27 March 2018: landfill of biodegradable municipal 
waste must be reduced to below 81 kg per inhabitant per year. 

Latvia  No As of Feb 2013 pilot projects on bio-waste treatment (collection and 
composting) have been introduced.  The current waste management plans 
contain targets for municipal waste management until 2020 (EEA, 2010) and 
includes a target to decrease the amount of landfilled biodegradable waste in 
accordance with the Landfill Directive. 

Lithuania   No The vast majority of municipal waste in Lithuania is still landfilled. Since 2004, 
the recycling rate of MSW has slightly increased, but the overall recycling level 
is still particularly low (5% in 2010). The requirements for the technical 
compost and its usage was adopted in 2012 and will enter into force in January 
2013. 

Luxembourg  No Achieved 100 % population coverage for the separate collection of organic 
waste and achieve an organic waste: 75 % recycling rate.  They have integration 
of energy recovery of organic waste (bio-methanisation) in the national energy 
policy. 

Malta  No The overall treatment of MSW in Malta is characterised by high amounts of 
landfilling (82 %) and low amounts of recycling (13 %) in 2010;  In 2010, a 
renewed ‘Solid Waste Management Strategy’ came into force promoting the 
adoption of 9 policy objectives for improving waste management performance in 
Malta. Policy objectives include: urging for waste minimisation (setting a target 
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of 1.5 % waste generation reduction per annum), the promotion of producer 
responsibility, and calling for more recycling and separation of biodegradable 
waste. The consultation paper for the Waste Management Plan 2014 to 2020 
does not highlight food waste as an issue or propose any targets 

Netherlands  20% by 
2015 (non-
binding) 

Governmental vision on sustainable consumption and production of food. The 
Ministry of Agriculture, Nature and Food Quality is aiming to achieve a 20% 
reduction in food waste by 2015, targeting the consumer and agro-chain. 57 

Poland  No The total recycling increased from 5 % in 2004 to 21 % in 2010. Organic 
recycling has only increased from 2 % to 7 % in the same period equivalent to 
an increase from 230 000 tonnes to 790 000 tonnes. This increase in organic 
recycling has taken place within 2009 and 2010. 

The current national waste management plan 2014 also suggests that an 
important measure to increase recycling is to increase the charges for the 
landfilling of mixed waste, biodegradable waste and waste that can be subject to 
recovery (Poland, 2010). The significant increases of landfill taxes for MSW in 
2008 appear to have already given strong incentives for diverting MSW from 
landfills. 

Portugal  No One government scenario envisions a 10% reduction in the per capita generated 
waste levels of 2007 by 2016 - this reduction could be considered as an overall 
quantitative target.58 

Romania  No Recycling of municipal waste has started recently and the recycling rate is still 
very low (2 %); organic waste is recycled in very small amounts (Municipal 
Waste Management in Romania, EEA, Feb 2013). 

Slovakia No The waste management plan of Slovakia for 2011-2015 includes measure to 
increase reuse and recycling and reduce the landfill of BMW.  

Separate collection of bio-waste: Since 2006, there is a ban for landfilling and 
burning, as well as incineration of biodegradable waste from public and private 
green spaces and gardens. By 2013, Slovakia wants to establish an effective 
separate collection of kitchen, canteen waste and biodegradable waste from 
public and private green spaces and gardens (consistent with the Strategy to 
reduce biodegradable municipal landfilling) [MoE 2011-2015].  

The total increase of recycling is linked both to material and organic recycling, 
but the share of organic recycling is higher. Organic recycling has increased 
from 1 % (17 000 tonnes in absolute amount) in 2001 to 5 % (91 000 tonnes) in 
2010. In the same period, material recycling has seen a slightly lower increase – 
from 1 % in 2001 to 4 % in 2010. 

The amount of material recovery including composting and energy recovery of 
municipal waste is very low and did not substantially approach the target set in 
the WMP until 2010. Slovakia therefore sees a need to extend separate 
collection as well as improve the level of home composting (EEA, 2010).  

The Waste Act establishes a deadline for the introduction of separate waste 
collection for waste paper, plastics, metals, and glass, but not for bio-waste. 
Separate collection of bio-waste will be introduced by a new amendment of 
Waste Act which should enter into force on 1 January 2013. (SK, SEA, 2012) 
(Municipal Waste Management in Slovakia, EEA, Feb 2013) 

                                                 
57 http://www.lei.dlo.nl/publicaties/PDF/2011/2011-059.pdf  
58 http://scp.eionet.europa.eu/facts/WPP/quantitative_targets  

http://www.lei.dlo.nl/publicaties/PDF/2011/2011-059.pdf
http://scp.eionet.europa.eu/facts/WPP/quantitative_targets
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Slovenia  No Two important documents are in the drafting phase at the moment: the National 
Waste Management Plan of the Republic of Slovenia as well as the Operative 
Program for Municipal Waste Management. It is expected that these documents 
will be a basis for considerable improvements of MSW in Slovenia in years to 
come. (Municipal Waste Management in Slovakia, EEA, Feb 2013). No waste 
prevention targets for specific waste streams were specified in the 2009 plan. 
Some exact targets were set for reuse and recycling for WEEE and batteries and 
accumulators. 

Spain  No In December 2008, the second National Solid Waste Management Plan 2008-
2015 updated and reintroduced some of the concepts of the previous plan and set 
ambitious targets for the 7-year period. Specifically it set the three ‘R’s (reduce, 
re-use, recycle) framework as the main driver of Spanish waste management and 
set out the guidelines and the main measures to be implemented, which are 
developed in thirteen specific plans for each type of waste (CIRIEC, 2010). 

Sweden  No (but in 
pipeline) 

Sweden is planning a target for food waste in 2014. In the consultation draft 
from May 201359 it was stated: Food waste in the food chain have to be reduced 
compared to 2010. The Government have asked the Swedish EPA to propose a 
quantitative target by January 2014. 

United 
Kingdom  

4% by 
2012. In 
England 
only. Non-
binding. 

In England, the government has committed to two sector agreements: 
Courtauld Commitment 2 (2010-12): 

• To reduce UK household food and drink waste by 4%.  
• To reduce traditional grocery product and packaging waste in the 

grocery supply chain by 5% - including both solid and liquid wastes. 
Measurement of the Courtauld Commitment 2 targets is from January 2010 to 
December 2012 against a 2009 baseline. 
 
The Welsh Government has set ambitious targets to achieve zero waste by 2050. 
They have committed to reducing their waste arisings by around 1.5% (of the 
2007 baseline) each year across all sectors in order to achieve our one planet 
goal for 2050.60 
 
In Scotland, the Zero Waste Plan (launched 2010) sets two targets that will apply 
to all waste: 70 per cent target recycled, and maximum 5 per cent sent to landfill, 
both by 2025. It also proposes the development of a Waste Prevention 
Programme for all wastes, ensuring the prevention and reuse of waste is central 
to all our actions and policies.61  

 

                                                 
59 http://www.naturvardsverket.se/upload/stod-i-miljoarbetet/rattsinformation/remisser/2013/avfallsforebyggande-

programmet/avfallsforebyggandeprogrammet-remiss-forslag-program-20130502.pdf  
60 http://wales.gov.uk/docs/desh/publications/100621wastetowardszeroen.pdf  
61 http://www.scotland.gov.uk/Topics/Environment/waste-and-pollution/Waste-1/wastestrategy  

http://www.naturvardsverket.se/upload/stod-i-miljoarbetet/rattsinformation/remisser/2013/avfallsforebyggande-programmet/avfallsforebyggandeprogrammet-remiss-forslag-program-20130502.pdf
http://www.naturvardsverket.se/upload/stod-i-miljoarbetet/rattsinformation/remisser/2013/avfallsforebyggande-programmet/avfallsforebyggandeprogrammet-remiss-forslag-program-20130502.pdf
http://wales.gov.uk/docs/desh/publications/100621wastetowardszeroen.pdf
http://www.scotland.gov.uk/Topics/Environment/waste-and-pollution/Waste-1/wastestrategy
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Annex 10 - Detailed analysis of option 1: take no additional action 

 

This analysis involves the forecasting of future food waste volumes based on the current 
scenario and taking into account impacting factors such as population growth, disposable 
income, policy and prevention initiatives as well as environmental impacts. This annex 
comprises the following sections: 

1. Food waste and population growth – the baseline scenario 

2. Food waste and disposable income 

3. Food waste and policy impact 

4. Food waste and prevention initiatives 

5. Food waste and environmental impacts 

6. Other environmental impacts 

Key findings 

Using available EU statistics this analysis shows that food waste quantities overall and on a 
per capita basis are anticipated to increase significantly due to population growth and 
increasing affluence. In the baseline year – 2006 - food waste produced in the EU was 
approximately 89.3 million tonnes; by 2020 estimates suggest this will increase to 126.2 
million tonnes, presenting an increase of 36.9 million tonnes. 

Earlier findings of this study, notably that food waste prevention initiatives are often at a local 
level and that there is a lack of information regarding the level of impact achieved, result in a 
serious difficulty in forecasting the impacts resulting from these activities. The majority of 
initiatives are indeed very recent and very few have measured results.  On this basis, no 
impact due to food waste prevention initiatives has been applied to the data in the forecasting, 
but some impact should be assumed none-the-less – in the respect the final figures in the 
'take-no-action' option should be considered as a worst case scenario.  

Accompanying the increasing quantities of food waste will be positive growth in greenhouse 
gas emissions, accounting for an additional 70.2 million tonnes of carbon dioxide 
equivalent gases emitted in 2020, in comparison with 2006 levels. This brings the total 
annual food waste related emissions to 240Mt in 2020.  

Policies to divert food waste from landfill will not tackle the big issue of food waste 
generation. The impact of waste policy on food waste generation is neutral in terms of the 
absolute amounts of waste being generated. Waste policy does however, have a considerable 
impact on the treatment of food waste once it has been generated.  This work predicts that by 
2020 the amount of food waste sent to landfill will decrease from 40.4 million tonnes to 4.0 
million tonnes in compliance with policy. Based on the forecasts, this leaves an estimated 
122.2 million tonnes of food waste across the EU27 by 2020 to manage via other residual 
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treatment technologies. This is a significant quantity of waste, all of it generating substantial 
amounts of greenhouse gas emissions. A key issue for the future is thus how to treat this 
122.2 million tonnes of food waste via other technologies or whether to expend considerable 
and sustained efforts to secure the benefits of waste prevention. 

Methodology 

In order to consider the future growth and impact of food waste and its economic, 
environmental and social impacts involved the projection of the levels of food waste in the 
EU over a 15 year period (2006-2020). In order to make this analysis a Microsoft Excel model 
was built, based on the available statistics, namely: food waste, social-economic and 
environmental impact data.  The model has been built taking into account the estimated 
impact of four sets of factors on food waste tonnages: 

• Anticipated socio-economic changes (such as disposable income and population 
growth) 

• Potential impacts of existing European policy instruments 

• Impacts of food waste prevention activities already in place 

• Environmental impacts of anticipated food waste treatment options 

Key uncertainties and assumptions 

The forecast is based on 2006 food waste data. This figure was scaled up using EUROSTAT 
population growth estimates through to 2020, and is used as a baseline scenario for the 
forecast.  As there is no historical food waste data available and estimates are based mainly on 
2006 data points, there is inevitably a degree of uncertainty with the estimates.  

In all projections, similar estimates and projections for disposable income62, policy impacts, 
etc. have been assumed for EU12 and EU15 countries, i.e. a uniform increase in disposable 
income for both EU12 and EU15 countries. It is understood that this is an assumption 
warranting closer scrutiny (as current economic conditions across Europe make accurate 
economic predictions highly uncertain) and further research would be needed to improve the 
estimates and to establish the extent and impact of regional variations.  

1. Food waste and population growth – the baseline scenario 

The historical population data, as well as annual population projections until 2020, are from 
the EUROSTAT statistics database. EUROSTAT population projections show that there will 
be an increase in the EU population of 20.6 million people (4.2%) by 2020, in comparison 
with 2006. This overall increase masks a projected population decrease for the EU12 (of 
approximately 1.4 million) and an increase for the EU15 (of approximately 22.0 million). 

On this basis, the projections show that the overall increase in food waste tonnages is 
expected to be 3.7 million tonnes in EU27 by 2020 (4.1%), taking into account the population 
increase of nearly 21 million. In this scenario the impact of any other factors, such as policies, 
prevention initiatives or growth in disposable income are not considered.  The data assumes 
                                                 
62 EUROSTAT: epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database 

http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database
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that individuals will continue to generate the same amount of food waste year on year over the 
period. The table below shows the influence of anticipated population growth on food waste 
generation in the EU countries over a 15 year period. 

Population projections and food waste forecast for EU27 

Year Population, million people Food waste, million tonnes 

2006 493.2 89.3 

2007 495.3 89.7 

2008 497.6 90.1 

2009 499.7 90.5 

2010 501.2 90.7 

2011 501.2 90.7 

2012 503.0 91.1 

2013 504.6 91.4 

2014 506.2 91.6 

2015 507.7 91.9 

2016 509.1 92.2 

2017 510.4 92.4 

2018 511.6 92.6 

2019 512.8 92.8 

2020 513.8 93.0 

Source: EUROSTAT data; AEA 

 

Food waste trends in the EU27, 2006-2020 
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Source: EUROSTAT data; AEA 

2. Food waste and disposable income 

The UNEP Environmental Food Crisis report (UNEP, 2009), highlights, along with rising 
population, the issue of the increasing incomes of a large fraction of the world’s population, 
which results in increasing consumption of food per capita as well as changes in diets towards 
a higher proportion of meat (UNEP, 2009). With growing incomes, consumption – and the 
quantity of waste or discarded food – also increases substantially (Henningsson et al, 2004). 
This is confirmed by the EUROSTAT data for 2004 and 2006 which shows that the quantities 
of food waste generated in the European Union (EU27) increased in 2006 by nearly 23%, in 
comparison with 2004. This is in step with an increase in the population’s disposable income, 
by 1.2 trillion Euros or 11.1% (approximately 2,500 Euros per head of population (EU27) in 
the same time period according to EUROSTAT statistics).  

There is, however, some evidence to the contrary - the WRAP study of 2008, The Food We 
Waste, while obtaining variable results, does  suggest that those with higher disposable 
incomes and higher levels of education waste less food per capita. According to the study, 
professional management people waste 5kg of food a week and semi-skilled and unskilled 
workers waste 6.1kg a week. The implication is that, beyond a certain point, increased 
disposable income (as a measure of economic or societal development) may have a depressing 
effect on food waste but there may be a number of factors at work (for example, eating more 
meals in restaurants etc) and the extent to which this observation can be extrapolated across 
the EU is unknown.   

Assumptions 

Based on the UNEP report (cited above) and on the EUROSTAT statistical trends, together 
with the WRAP evidence, the assumption made here is that there is a link between levels 
of disposable income and food waste generation.  
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Disposable income data is taken from the EUROSTAT statistics database where it is provided 
up to the year 2011. The data for 2012-2020 are forecasts made taking into account historical 
changes in disposable income data and the current recession. According to the EUROSTAT 
data, disposable income grew steadily until the year 2009 (see Error! Reference source not 
found.) when it dropped by 4.2% due to the recession. From 2010, disposable income will, 
according to EUROSTAT, start growing again, albeit slowly. Based on EUROSTAT data and 
taking into account a slow recovery from the current recession in EU countries, it is assumed 
that there is an annual increase of 1.5% in disposable income in 2011 and 2012 compared to 
2010. This is assumed to gradually increase to 5% by 2015 (2.5% in 2013, 3.5% in 2014, and 
5% in 2015) - the maximum pre-2006 increase in disposable income according to the 
available EUROSTAT data - after which, growth in disposable income is assumed to stay at 
the same level until 2020 (again, due to the anticipated slow recovery after the current 
recession). 

Forecasting methodology 

Based on the assumptions already mentioned, the projections show with a steady annual 
growth of disposable income (of between 1.5% to 5%), there will be an increase of 36.9 
million tonnes of food waste in EU27 by 2020. Most of this (28.6 million tonnes or 77%) will 
be due to growth in food waste generation in EU15 countries.  

The methodology incorporates growth of food waste for EU12 and EU15 at different rates as 
each group (EU12 and EU15) has different types of economies: as a result, some will grow 
more quickly at first and then begin to slow down and stabilise towards 2020 (as they 
‘mature’) whilst others will have a more linear growth.  

The EU12 is more likely to show a quick growth to begin with as levels of disposable income 
increase (in line with the UNEP report) and then begin to stabilise as higher disposable 
incomes and better education result in less food being wasted (in line with the WRAP study).  

The EU15 however, being the more developed economies with higher levels of disposable 
income, is more likely to show a more steady growth to begin with and also to stabilise as 
higher levels of disposable income and education influence the behaviour of society and 
individuals.  

In terms of the projections, disposable income is used as an indicator of economic activity and 
the relationship between food waste generation and disposable income can vary. For this 
study an important consideration is the relationship between food waste generation and 
disposable income and the degree to which it can be decoupled. In this context, the concept of 
decoupling, as defined by the OECD, distinguishes between: 

• No decoupling: food waste production and the economy grow at the same speed 
(linear relationship) 

• Negative decoupling: food waste production grows faster than the economy 

• Relative decoupling: food waste production grows more slowly than the economy 

• Absolute decoupling: while the economy is growing, food waste production is 
diminishing 
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To show the differences in the relationship between disposable income and food waste 
generation the following assumptions were applied: 

EU12 - negative decoupling followed by relative decoupling where waste generation grows 
more quickly than the economy (5.4.2 Scenario 1, Arcadis Bio-waste Final Report, 2009) and 
then more slowly;  

EU15 - no decoupling has been assumed overall where waste generation grows at the same 
speed as economic activity. In reality, this is based on a slight decoupling in the first phases 
and a stabilisation period at the end in which relative decoupling is achieved (5.4.2 Scenario 
2, Arcadis Bio-waste Final Report, 2009). 

The table below shows the changes in disposable income in EU27 compared to the 
corresponding growth in food waste using the aforementioned assumptions.  

Changes in disposable income for EU27, trillion Euros 

Year Disposable income, trillion Euros Food waste, million tonnes 

2006 11.4 89.3 

2007 12.0 95.5 

2008 12.4 100.1 

2009 12.0 95.2 

2010 12.1 96.1 

2011 12.3 98.1 

2012 12.5 99.9 

2013 12.7 103.1 

2014 13.2 107.6 

2015 13.9 111.9 

2016 14.6 116.4 

2017 15.3 121.1 

2018 16.0 122.8 

2019 16.8 124.5 

2020 17.7 126.2 

Sources: EUROSTAT data; 5.4.2 Scenario 1 and 2, Arcadis Bio-waste Final Report 

 

The following charts, for EU12, EU15 and EU27, take into account food waste growth, 
associated changes in disposable income and the associated decoupling.  
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Correlation between food waste generation and change in disposable income, EU12 

 

Sources: EUROSTAT data; 5.4.2 Scenario 1 and 2, Arcadis Bio-waste Final Report 

 

Correlation between food waste generation and change in disposable income, EU15 

 

Sources: EUROSTAT data; 5.4.2 Scenario 1 and 2, Arcadis Bio-waste Final Report 
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Correlation between food waste generation and change in disposable income, EU27 

 

Sources: EUROSTAT data; 5.4.2 Scenario 1 and 2, Arcadis Bio-waste Final Report 

Note: EUROSTAT data for disposable income for EU12 and EU15 does not add up to EU27 which explains slight differences in this graph 
when compared to the previous two.  

3. Food waste and policy impact 

The overall aim of EU waste management policies is, ultimately, to prevent the generation of 
waste. The data, however, show that the quantity of food waste is increasing. This, as 
mentioned above, may be explained by a close link between population growth, economic 
growth (affluence) and waste generation. The implication therefore, is that the impact of 
waste policy on food waste generation is neutral in terms of the absolute amounts of 
waste generated. Waste policy does however have a considerable impact on the treatment of 
food waste once it has been generated.  

4. Food waste and prevention initiatives 

The concept of waste prevention, or, rather, embedding waste prevention into legislation is 
relatively new and has, in many cases, not yet been transposed into national law by MS. The 
consultation has demonstrated that food waste prevention in particular, is an increasingly 
important issue for a wide range of stakeholders.  

Following the conclusion (that food waste prevention initiatives are often at a local level and 
that there is a lack of information regarding the level of impact actually achieved), the 
forecast of impacts due to waste prevention activities is difficult to assert as the vast majority 
of initiatives are very recent and very few have measured results.  On this basis, no reduction 
from the current scenario has been applied. 
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Again, 2006 food waste data was taken as a baseline and the disposable income scenario was 
used to produce the forecast. The forecast indicates positive growth in food waste generation, 
accounting for an additional 36.9 million tonnes of food waste generated across the EU-27 in 
2020, compared to 2006 (126.2 million tonnes of food waste generated in 2020 compared to 
89.3 in 2006). 

Food waste (FW) taking account of the impact of population growth and disposable income 

 

Source: EUROSTAT data 

5. Food waste and environmental impacts 

The main environmental impact considered is emissions of greenhouse gases measured in 
tonnes of CO2 equivalent (t CO2 eq./t). Starting from total impact per tonne of food waste 
across the sectors studied (1.9t CO2 eq./t.) the projections have then been taken and 
multiplied by the food waste forecast which includes forecasts for population and disposable 
income to give an estimate of the likely greenhouse gas emissions through to 2020. The table 
below takes into account the impact of both population growth and growth in disposable 
income and shows there is a positive growth in greenhouse gas emissions, accounting for 
an additional 70.2 million tonnes of carbon dioxide equivalent gasses emitted in 2020, in 
comparison with that in 2006.  

Estimated greenhouse gas emissions from food waste 
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Source: EUROSTAT data 

6. Other environmental impacts 

As stated in previously, the impact of waste policy (namely the Landfill Directive and  the 
updated Waste Framework Directive (WFD)) as well as the recommendations contained in 
the EC communication on future steps in bio-waste management in the European Union on 
food waste generation is neutral. In other words it has no impact on the actual amount of food 
waste being generated. Waste policy does however, have a considerable impact on the 
treatment of food waste once it has been generated and this section looks briefly at the 
potential impacts of likely treatment scenarios.   

For this forecast, the potential effects were investigated and the changes in the mix of 
treatment options for food waste over 15 years were anticipated based on the Landfill 
Directive requirements for diversion of biodegradable waste from landfill: 

• by 2010 to reduce Biodegradable Municipal Waste (BMW) landfilled to 75% (by 
weight) of that produced in 1995 

• by 2013 to reduce BMW landfilled to 50% (by weight) of that produced in 1995 

• by 2020 to reduce BMW landfilled to 35% (by weight) of that produced in 1995 

Assumptions 

The forecast is based on 2006 food waste data. Despite the fact that the targets of the Landfill 
Directive are based on the 1995 tonnages of biodegradable food waste, 2006 was taken as a 
baseline year for two reasons: to ensure a comparability of the data and because there was no 
EU27 in 1995.  
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The impacts of policy measures on food waste tonnages are based on the assumption that the 
targets are fully met and that the impact of prevention activities on food waste growth is 
neutral. 

It has been assumed that 45% of food waste generated in 2006 was disposed of to landfill 
based on: 

the data provided in the Green Paper on bio-waste management in the EU (Green Paper on the 
Management of Bio-waste in the European Union, Commission of the European 
Communities, 2008) 

OECD reports that estimate approximately 45% of total generated biodegradable waste was 
being disposed of at landfill in EU27 at the end of the 1990s 

The WFD sets no specific targets for biodegradable/food waste per se, but outlines a clear 
strategy towards the separate collection and treatment of bio-waste. The Directive also has 
provisions for prevention measures. Article 29 of the WFD requires MS to establish National 
Waste Prevention Programmes and recommends the use of targets for waste prevention, so 
modelling should anticipate the potential prevention impact here. As the WFD will not be 
transposed into national laws before December 2010, its impact is assumed to be 10% 
reduction in food waste going to landfill by 2013 (in comparison with 2006) and 15% 
reduction by 2020. These figures have been estimated based on literature reviews and reflect 
expert judgement on the most likely scenarios.   

The impacts of implementing the recommendations in the EC communication on future steps 
in bio-waste management in the European Union, released May 2010, are even more difficult 
to predict. Under the WFD, Member States are obliged to develop national waste management 
plans in line with the waste hierarchy. In addition they have to develop national waste 
prevention programmes not later than end 2013 with benchmarks that make progress 
measurable. The inclusion of national bio-waste prevention targets in these programmes could 
have a significant impact in the future. Therefore, the impact of the Directive on food waste 
tonnages is assumed to be zero for 2010 and 2013 and to lead to 10% reduction in food waste 
tonnages going to landfill by 2020.  It is further assumed that the targets and their 
achievement will be cumulative. Again, these assumptions have been derived based on the 
background reading and desktop research done for this analysis.   

Thus, the combined impact of waste diversion policies on the quantity of food waste going to 
landfill is estimated as:  

• 25% reduction in food waste going to landfill by 2010, in comparison with that 
produced in 2006 (based on Landfill Directive targets) 

• 60% reduction in food waste going to landfill by 2013, in comparison with that 
produced in 2006 (based on Landfill Directive (50%) and WFD targets (10%)) 

• 90% reduction in food waste going to landfill by 2020, in comparison with that 
produced in 2006 (based on Landfill Directive (65%), WFD (15%) and future bio-
waste legislation following from the EC communication on future steps in bio-waste 
management in the European Union (10%)) 
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The percentage breakdown of the policy impacts on the food waste tonnages going to landfill 
is presented in below.  

Percentage (%) impact of EU policies on food waste tonnages going to landfill (x% less 
waste going to landfill in comparison with that in 2006) 

 2010 2013 2020 

Landfill Directive, % 

EU12 25 50 65 

EU15 25 50 65 

EU27 25 50 65 

Waste Framework Directive, % 

EU12 No impact 10 15 

EU15 No impact 10 15 

EU27 No impact 10 15 

  Future bio-waste legislation following on the EC communication on future steps in 
bio-waste management in the European Union, % 

EU12 No impact No impact 10 

EU15 No impact No impact 10 

EU27 No impact No impact 10 

Total combined policy impact. % 

EU12 25 60 90 

EU15 25 60 90 

EU27 25 60 90 

Source: EUROSTAT data 

 

Total impact of policies on food waste tonnages going to landfill, million tonnes (based on 
2006 figures, not taking into account socio-economic changes) 

 2006 2010 2013 2020 

EU12 7.5 5.6 3.0 0.8 

EU15 32.7 24.5 13.1 3.2 

EU27 40.2 30.1 16.1 4.0 
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Source: EUROSTAT data 

Impact of EU policies on food waste tonnage going to landfill (no impact on food waste 
generation from growth in population and disposable income) 

 

Source: EUROSTAT data 

 

These figures do not take into account population/economic growth. The reason for this is that 
the targets in both the Landfill Directive and the WFD are set without considering 
population/economic growth.   

As we can see, as a result of policy measures, there is an estimated 36 million tonne reduction 
in food waste going to landfill in the EU27 in 2020 compared to 2006, based on the 
assumption that all targets are met.  

Whilst policy dictates that less food waste is sent to landfill, as reported above, the forecasting 
suggests the amount of food waste generated is anticipated to increase through to 2020 from 
89.3 to 126.2 million tonnes for the EU27.  This means the food waste that cannot be 
landfilled and need to be treated will reach 122.2 million tonnes in 2020 since the policy 
forecast states only 4.0Mt can be landfilled.   

Food waste requiring treatment upon achieving expected landfill diversion targets 

 2006 2010 2013 2020 

EU12 9.2 11.3 15.1 19.4 

EU15 39.9 51.6 68.6 97.9 

EU27 49.1 66.0 87.0 122.2 

Source: EUROSTAT data 
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Food waste requiring treatment other than landfill 

 

Source: EUROSTAT data 

Consequently the plant capacity required to deal with this additional food waste and 
successfully divert material away from landfill in 2020 will need to more than double unless 
major prevention initiatives are undertaken.  The extent to which this poses issues for 
planning consent, raising capital, etc. warrants further investigation.  
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Annex 11 – Components of meeting a national waste prevention target 
 

(See also Annex 6 - Food waste measures – indicative costs and sectors targeted 

 
Measure Causes / drivers 

addressed (from 
problem tree) 

Estimated 
cost 

Who bears 
cost 

Sector targeted Examples / Further information on costs Source 

      House holds 

Retail 

Food Service 

M
anufacturing 

Agriculture 

    

National 
awareness 
raising 
campaigns 

awareness 
campaigns  
for consumers (f) 
-> (k), (3), (4) + 
food services  (b), 
(c), (f) + (4)  

+ / ++ National 
governments 

x   x     WRAP's Love Food Hate Waste campaign in the UK had an 
estimated 700K€ startup cost and annual running costs of 
2,350K€, covering advertising, PR, events and web 
materials 

http://ec.europa.eu/envi
ronment/eussd/pdf/bio_
foodwaste_report.pdf 

Retail 
communicatio
n towards 
consumers 

awareness 
campaigns for 
consumers (f) -> 
(k), (3), (4)  

+ Retailers   x       Estimates on costs of supermarket communication 
towards consumers on food waste was not identified, but 
several effective examples of supermarket campaigns 
were   

http://www.sainsburys-
live-well-for-
less.co.uk/meal-
planning/makeyourroast
gofurther/ ; 
http://www.morrisons.c
o.uk/food-and-
drink/GreatTasteLessWas
te/ ; the Co-operative 
"Food Lover" messages 
on till screens in the UK 
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Sustainable 
food 
education in 
schools 

awareness 
campaigns  
for consumers (f) 
-> (k), (3), (4) + 
food services  (b), 
(c), (f) + (4)  

+ National 
governments 

x   x     A programme of food waste measurement, 
implementation of prevention and awareness measures 
and follow-up in a group of four schools, led by a third 
party association over a period of six months, costs in the 
range of 50-60K€ in France, as proposed by the food 
sustainability focused non-profit De mon assiette à notre 
planète.  

http://www.assiette-
planete.fr 

Incentives for 
redistribution 

food 
redistribution 
programmes (b) + 
(4) 

+ / ++ National 
governments 

  x x x x The cost to governments of providing tax incentives for 
food donation, specifically reducing or removing tax 
liability for donated food, is thought to be limited, but no 
data on this has been identified. 

  

Reducing 
barriers to 
redistribution 

food 
redistribution 
programmes (b) + 
(4) 

+ National 
governments 

  x x x x Legislation such as the Good Samaritan Law is thought to 
have a negligeable cost. A new study has been 
commissioned by the European Economic and Social 
Committee on MS practices and legislation regarding food 
donation, which should bring further clarification on this 
in early 2014. 
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Packaging 
innovation 

research/develop
ment/innovation  
(c), (h) + possibly 
(5) 

+ / ++ Manufacturer
s 

  x   x   Costs highly variable depending on the technology 
involved. A comparative assessment of packaging 
technologies, their potential to reduce food waste, their 
relative costs and any barriers to implementation, would 
support advancement here, on a topic much discussed 
but significantly lacking comparative data.  

  

Flexible 
portion sizes 
in food service 

awareness 
campaigns  
for consumers (f) 
-> (k), (3), (4) + 
food services  (b), 
(c), (f) + (4)  

+ Food Service 
businesses 

    x     Sodexo have undertaken several activities testing 
alternative portion sizes in 2013, and may be able to 
provide information on the costs of these activities later 
in the year. Their Better Tomorrow Plan provides 
guidance for cafeterias on controlling portion size. 

http://blog.sodexopresti
ge.co.uk/2011/10/28/foo
d-waste-high-on-the-
sodexo-sustainability-
agenda/ 

Measurement
s and targets 

waste 
measurement 
activity (4) (3), 
regulatory 
measure (4) 

+ / ++ National 
governments 

x x x x x Costs will be mainly linked to measuring baseline and 
subsequent quantification activities.  

http://ec.europa.eu/envi
ronment/eussd/pdf/bio_
foodwaste_report.pdf 
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Public 
disclosure of 
food waste 
volumes 

informational 
tools (4) 

+ Retailers   x       NorgesGruppen, Norway's largest food retailer, publicly 
discloses its food waste data. It was the first and is so far 
the only Norwegian retailer to do so. The group does not 
nevertheless imagine that Norwegian consumers would 
penalise a supermarket for disclosing comparatively high 
food waste data. It estimates the cost of its first food 
waste quantification, based on desktop analysis and 
external support, to have cost around 50K€. It has since 
increased its accuracy via a system in which all food waste 
is scanned, which supports inventory control and 
automatic ordering.  

Active work on food loss 
prevention link 

establishing 
voluntary 
agreemenst 
/sharing of 
best practice 

training 
programmes (f) -
>(k) 

+ Governments 
and food 
sectors 

  x x x x Mechanism to enable cross-sectoral colabloration and 
develoment of intergrated solution (e.g. the CORTOLD 
hospitatlity agreement, or the 'Dutch Alliance') 

  

Other actions that could influence levels of food waste 
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Landfill bans regulatory 
measures (4) 

++ All sectors x x x x   According to a 2010 WRAP study, the economic effect of a 
ban on food waste would depend largely on whether 
resultant biogas was used for electricity generation or 
not. Depending on this factor a landfill restriction could 
mean savings of up to £92 million, or a cost of £290 
million, whereas a ban on unsorted food waste could 
mean savings of £340 million, or a cost of £1.3 billion. 

http://www2.wrap.org.u
k/downloads/FINAL_Lan
dfill_Bans_Feasibility_Re
search.71d5b7d6.8796.p
df 

Pay as you 
throw 

regulatory 
measures (4) 

++ / +++ Local 
governments 

x x x     Costs of implementing PAYT systems variable by MS  The Development of 
Pay-As-You-Throw 
Systems in Hellas, 
Estonia and Cyprus;  
 
Guide for the 
Implementation of Pay-
As-You-Throw Systems 
link  

Separate 
collection of 
FW 

regulatory 
measures (4) 

++ / +++ Local 
governments 

x x x x x Costs highly variable based on system used, but can often 
be a profitable waste management venture. However, the 
cost of separate collection of bio-waste followed by 
anaerobic digestion is estimated at 80 to 125 €/tonne, 
compared to 55 €/tonne for the landfill of mixed waste. 

http://ec.europa.eu/envi
ronment/eussd/pdf/bio_
foodwaste_report.pdf 
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Annex 7 for an introduction of the different types of initiatives that exist for food waste 
reduction.) 

To reach a prevention target, concerted action is needed with both awareness-raising activities 
and voluntary agreements. Research to understand national food consumption and wastage 
behaviours and a nationwide or local campaigns adapted to this context would be suitable in 
addressing consumers in the household, retail and food service settings. The UK campaign 
Love Food Hate Waste is a good example here. NGOs can also support these activities. 
Voluntary agreements engaging and supporting industry actors in reaching prevention targets 
can also be helpful63.  

Member States may also consider economic instruments to catalyse change, such as separate 
collection of food waste and pay as you throw schemes for households, bans or significant 
taxes on the landfilling of food waste for business (as in the Republic of Ireland). Further 
options aimed at the catering and retail sectors include incentives for redistribution (e.g. tax 
credits for food donations) and reducing barriers to redistribution (e.g. protecting food donors 
and food banks from civil and criminal liability for food donated in good faith). 

Policymakers can also provide guidance or regulation on contractual clauses that impact food 
waste in the supply chain, principally quality standards and contractual issues. Quality 
standards on size, shape, colour etc. imposed by retailers on suppliers can lead to important 
tonnages of edible produce being discarded. Awareness raising towards consumers on this 
issue and the provision of evidence that consumers are willing to purchase imperfect products 
can support this. 

As regards supply contracts, retailers have large freedoms in refusing stock due to changes in 
their supply needs, due to quality standards, and in imposing penalties on suppliers for failure 
to deliver agreed quantities of fresh fruit and vegetables. This results in a strong impetus for 
an overproduction buffer64, a food waste driver that would benefit from additional 
government oversight and regulation. Policymakers can also facilitate the transfer of 
otherwise wasted food to livestock feed, reducing legal barriers or providing incentives 
depending on the national context. 

Innovation in finding commercial uses for foodstuffs that would otherwise become waste is 
an important lever for retailers (bruised apples for apple juice for example). Retailers can also 
stimulate packaging innovation by demanding resealable packaging, packs that easy to empty 
completely, a variety of portion sizes, smart packaging such as ethylene absorbers, which 
absorb the gas released from produce that stimulates the ageing process. Retailers can also 
contribute by removing ‘sell-by’ dates from products, replacing these with codes that are 
unidentifiable to consumers. Confusion between ‘best before’ and ‘use by’ dates continues 
and can be addressed with a coherent policy approach, which is likely to be product specific. 
The avoidance of “buy one get one free” schemes, that can encourage customers to buy more 
than they need, is also helpful. Alternatives include for example Tesco’s “Buy One Get One 
Free LATER” initiative. 

Retailers also have an important potential role in customer education and awareness raising. 
Such actions may focus on storage guidance, how to use leftovers from given products or 
                                                 
63 The Courtauld Commitment for example: www.wrap.org.uk/content/courtauld-commitment-3 
64 IME (2013) Global food: Waste not, want not. 

http://www.wrap.org.uk/content/courtauld-commitment-3
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ingredients, or how produce, like people, are not identical and thus encouraging the 
acceptance of natural variation.  

In the food service sector, the provision of flexible portion sizes is a major driver for waste 
prevention, be it by offering two serving sizes as does TGI Friday’s or by providing self-
service or family-style serving options where customers can adjust their portion to their 
appetite. Research by the Nordic Choice hotel chain, furthermore, found that smaller plates 
reduced food waste at buffets by 20 percent.65 

In order to meet a high target, regulatory action along with some use of economic instruments 
may be needed, in order to effect such a significant reduction in a short time. Bans or taxes on 
the landfilling and incineration without energy recovery of food waste might begin to make 
food waste prevention a more economically viable option. A legal requirement for companies 
to publicly disclose food waste data would also provide an incentive for businesses to bring 
attention to the issue and to improve their performance in relation to customer 
communication. These regulatory approaches would need to be accompanied by the range of 
softer instruments outlined above, but would not be necessary to reach the proposed 15% 
reduction. Targets should be applied to Member States within which there should be 
flexibility to assess where food waste can be reduced most effectively given national 
circumstances and wastage patterns.  

 

 

                                                 
65 http://www.nytimes.com/interactive/2013/01/27/magazine/one-page-magazine.html?_r=0 

http://www.nytimes.com/interactive/2013/01/27/magazine/one-page-magazine.html?_r=0
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Annex 12: An Overview of the European Reference Model on Waste  
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1.0 Introduction 
This Annex is intended to provide a brief overview of the European Reference Model on 
Municipal Waste Management which has been used for analysing the policy options put 
forward in this Impact Assessment (IA). DG Environment at the European Commission, 
working with the European Environment Agency, commissioned Eunomia and 
Copenhagen Resource Institute (CRI) to develop this model which covers all 28 EU 
Member States. This model has been used, firstly, to develop scenarios which aid 
understanding of the gap between likely waste management performance in specific 
Member States and the targets for recycling, recovery and landfill diversion under 
existing legislation. In addition, it can be used to quantify the impact of different 
scenarios in respect of impacts on the environment, including (but not limited to) 
greenhouse gas emissions, job creation, and costs. 

This short overview will briefly cover the following: 

 How the model was developed; 
 The baseline waste management scenarios in Member States; 
 The core components of the model and how these are interlinked; and 
 The key assumptions that underpin the analyses in each component. 

It is important to note that a summary Annex such as this can only provide a very high 
level overview of the model. The technical documentation which accompanies the 
model1 runs into many hundreds of pages and it is therefore not possible to fully expand 
on all of the assumptions that are made in the model; however, we endeavour here to 
provide a summary of the key points and assumptions that are essential to the results 
presented in this IA. 

The model, built as a spreadsheet tool in Microsoft Excel 2010, is populated with 
national waste management data for all Member States (including Croatia). At its core 
sits the mass flow modelling, where data on waste arisings, recycling, and residual waste 
treatment are recorded for each Member State. The model has been designed to provide 
projections for the period 2010 to 2030. The model is to be housed and maintained by 
the EEA and should provide a useful resource for analysing the impacts of European 
waste policy.    

2.0 Model Creation 
As well as initiatives taken by individual Member States to establish national projections, 
two particular studies have been taken at European level to model waste generation and 
management: 

                                                 

 

1 Eunomia Research & Consulting and Copenhagen Resource Institute (in development) Development of a 
Modelling Tool on Waste Generation and Management, Report for the European Commission DG 
Environment, www.wastemodel.eu 

http://www.wastemodel.eu/
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 The first undertaken for DG Environment in the context of an impact assessment 
on biowaste developed a modelling tool on municipal solid waste (MSW) 
generation and management;2 and 

 The second undertaken for the European Environment Agency supported by the 
European Topic Centre on Sustainable Consumption and Production calculated 
waste generation and treatment projections for each Member State, including the 
modelling of greenhouse gases (GHGs).3 

These pieces of work provided a starting point for the development of the European 
Reference Model on Municipal Waste Management. The principles and methodologies 
established in the previous work have been used to develop a new model, built from 
scratch as a fit for purpose tool.  

It is an important tool for national and pan-European strategic planning. Therefore, in 
order to ensure that it could be used to best effect, consultation with relevant personnel 
in government departments with responsibility for waste management was seen to be 
essential. Furthermore, industry consultation was also seen to be important to the 
model’s development, and this was sought as a means of improving the quality of the 
information in the model. 

As part of the model development relevant officials in all Member States were identified 
and sent a detailed questionnaire which requested country specific information which 
was required for input into the model. These questionnaires were sent out prior Member 
States being visited in person to gather further information and to better understand the 
missing data gaps in the questionnaires which had been returned prior to these face-to-
face meetings. Nineteen Member States were visited by members of the project team 
and these visits helped to develop a much more detailed view of Member States’ current 
performance and future plans with respect to waste management.4  The countries which 
were not visited were felt to already being doing relatively well in terms of waste 
management and a substantial amount of information and data is already publically 
available; thus, information on these countries was gathered via the country 
questionnaire that was sent out and publically available sources of information.  

Industry was consulted via an online consultation which was hosted on the project’s 
official website.5 This consultation sought to obtain further information from 
stakeholders on the following: 

 Waste composition; 
 Collection systems operated in Member States and collection costs; and 
 Treatment system costs. 

                                                 

 
2 Arcadis & Eunomia (2010) Assessment of the Options to Improve the Management of Bio-waste in the 
EU, Report for the European Commission 
http://ec.europa.eu/environment/waste/compost/developments.htm  
3 ETC/SCP (2011) Projections of Municipal Waste Management and Greenhouse Gases, Prepared by 
Bakas et al., 89 pp. Copenhagen, Denmark http://scp.eionet.europa.eu/publications/2011WP4  
4 The following Member States were visited: Bulgaria, Croatia, Cyprus, Czech Republic, Estonia, Finland, 
France, Greece, Hungary, Italy, Latvia, Lithuania, Malta, Poland, Portugal, Romania, Slovakia, Spain, and 
Sweden. 
5 European Commission (2013) Waste Management Model, www.wastemodel.eu  

http://ec.europa.eu/environment/waste/compost/developments.htm
http://scp.eionet.europa.eu/publications/2011WP4
http://www.wastemodel.eu/
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These sources of information were used as sources of input data for the model which 
had been developed by the project team.  

3.0 Baseline Scenarios Included in the Model 
Baselines have been developed within the model based on information gathered from a 
series of Member State visits and interviews with relevant national waste departments, 
and a questionnaire led data gathering exercise for non-visited countries.  

The first challenge of this work was to formulate a reasonable understanding of current 
Member State waste management performance (i.e. how municipal waste arises and 
gets managed). This is not always straightforward, not least because the availability and 
quality of information and recent data varies from Member State to Member State. 
Beyond the current situation, future projections are required essentially to predict how 
total waste arisings, waste prevention, recycling, residual waste treatment and disposal 
levels will evolve over time.  

For current performance, existing data sources (Eurostat data, the 2013 EEA “Managing 
Municipal Solid Waste” reports for each country6 and any further specific national waste 
management studies) give an indication of the waste management practices in the 
Member States. The questionnaires and Member State visits conducted as part of the 
model development (Section 2.0) helped supplement and explain such information and 
allowed for the inclusion of finer levels of detail in the modelling, and in certain cases 
have led to an adjustment of the official statistics (such as figures reported for total 
municipal waste).  

For future performance, an understanding is needed of the policies, strategies and plans 
for investment in municipal waste infrastructure. For countries where National Waste 
Plans (or similar) have recently been developed, and policies have been announced or 
put in place to deliver the intended objectives, then the likely progression is more certain. 
For other countries where national planning is less recent, currently still in development 
or simply less thorough, then future expectations must be tempered.  

With this in mind, two baselines and one steady state waste management projection are 
established based on the existing data and the gathered information. These are defined 
as follows: 

 Business As Usual Scenario: Steady State Waste Management: 

• This assumes that the levels of recycling and the share of waste treatment 
systems remain constant after the last reported year. This provides a base 
case against which to compare the more dynamic future projection 
baselines (and scenarios in the further analysis). 

 Baseline 1: Likely Outlook Based on Current Information: 

• The primary baseline presents an objective view of likely future waste 
management based upon realistic expectations for the performance of 
deliverable future waste management systems. For certain Member States 

                                                 

 
6 EEA (2013) Managing municipal solid waste - a review of achievements in 32 European countries 
http://www.eea.europa.eu/publications/managing-municipal-solid-waste  

http://www.eea.europa.eu/publications/managing-municipal-solid-waste
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it is likely to be a more moderated and objective version of the second 
baseline scenario. It is intended to highlight what might be the outcome if 
nothing happens other than: 

o Waste prevention / preparation for re-use measures whose 
implementation has already commenced take full effect; 

o Collection systems remain as they are, unless a clear programme of 
roll-out of new systems is underway or committed to; and 

o Residual waste facilities for municipal waste either already built, or 
in the construction phase are fully utilised. These plans will affect 
assumptions about how residual waste is managed 

 Baseline 2: Member State Intentions: 

• This secondary baseline simply reflects Member States’ stated intentions. 
This implies a less critical review of what is likely to happen in future, and 
takes Member State intentions ‘at face value’. Where Member State plans 
or intentions have not yet been published or made available, it was 
necessary to project conservatively.  

The policy options reviewed in this IA are against an assumed baseline of full 
implementation. This baseline assumes that existing targets are all implemented in all 
Member States on time. Apart from measures taken to improve implementation such as 
improved statistics, promotion of economic instruments, improvement of the functioning 
of the EPR schemes, no additional changes in the legislation are included in this 
scenario.  

4.0 Outline of Model Components 
A full description of the mass flow model, together with technical documentation on the 
individual modules, can be found in the reporting documents that are being produced as 
part of the European Reference Model Project. The intention here is to summarise the 
model in context of the IA and explain how it was used to model the policy scenarios 
included in this document.  

A schematic of the overall model is depicted in Figure 4-1. From this it can be seen that 
the main model calculations consists of six modules, or components, these include: 

 Mass Flow Module – the central core of the model which accounts for all material 
flows at each level of the hierarchy and how they are treated/managed; 

 Waste Prevention Module – this standalone module allows the impacts and 
implementation costs of various waste prevention initiatives to be calculated for 
Each Member State; 

 Collections Module – this module is used to define how municipal waste is 
collected in each Member State and what the costs and logistics of this are; 

 Financial Costs Module – this module, based on the mass flow of MSW, will 
calculate the costs of managing it via different pathways (e.g. via landfill, 
incineration and/or recycling); 

 Environmental Impacts Module – this includes the modelling of both GHGs and 
local air emissions (direct and avoided emissions are monetised so as to compare 
directly with the financial costs); and 
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 Employment Module – this module is used to quantify the impacts that proposed 
policy changes will have on employment.  

The outputs of the model are summarised in two separate modules and include the 
following: 

 Summary of Cost-Benefit Analysis results; 

 Assessment of the distance to European waste directive targets; 

 Indicators relating to resource efficiency; and 

 An evaluation of anticipated impacts on employment. 

Each of the modules are introduced below with, as far as possible, important 
assumptions being highlighted to provide clarity on the approach that was taken. 
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Figure 4-1: Overall Model Schematic  

 
 

4.1.1 Mass Flow Module 
A conceptual depiction of the mass flow model is given in Figure 4-2. The flow of waste 
within the excel model follows the principle of the waste hierarchy, and individual sheets 
are included in the model for recording tonnages generated and managed at each level 
of the hierarchy. For instance, the first modelling sheet lays out total generated municipal 
waste tonnages. The second sheet accounts for the impacts of any waste prevention 
initiatives that come out of the Waste Prevention Module (Section 4.1.2). All waste 
prevention impacts, assuming there are any, are then subtracted from the total projected 
amount of generated waste. The remaining waste is then collected for recycling, 
composting, and anaerobic digestion. All residual waste is available for residual waste 
treatment, notably incineration or mechanical and biological treatment (MBT). Note that 
these processes can extract additional materials for recycling and this is factored into 
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the calculations for recycling rates in the model. The remaining waste (rejects from 
recycling and residual treatment) and waste not subject to any treatment goes to landfill. 
Each of the levels of the Mass Flow Module are briefly introduced below. 

Figure 4-2 Overview of the Mass Flow Module  

 
 

A more detailed outline of the approach taken to the mass flow modelling is presented in 
Figure 4-3. The intention of the Mass Flow Module is to ensure that all tonnages of waste 
that are generated, are accounted for by the sum of the recovery and treatment 
pathways, including mass losses where relevant.  There is also a clear distinction 
between mixed refuse and segregated waste collection, which provides greater clarity 
concerning the nature of the treatment of organic waste in particular.  

Clearly to operate a model with a more intricate flow of material as depicted by Figure 
4-3, additional information is needed. Nevertheless, these additional pieces of 
information are needed for a model of this nature because: 

a) Collection systems have related costs and impacts; 

b) Treatment plants (including those considered by the current Eurostat 
Methodology as ‘pre-treatment’ plants) have related costs and impacts; and 

c) All tonnages (including uncollected waste) need to be accounted for or the 
financial costs and environmental impacts will be incomplete and consequently 
flawed. 

Error! Reference source not found. 
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Figure 4-3: Approach Taken to Mass Flow Modelling 

 
Note: Imports and Exports excluded from this presentation but intended to be accounted for in the model.  

4.1.1.1 Waste Generation and Compositon 

Waste Generation 

As stated above each Member State (including Croatia) was contacted and asked to 
complete a questionnaire which was designed to obtain the necessary country specific 
information for input into the model. In terms of developing forward projections of MSW 
arisings for each Member State we used, where these were made available, projections 
that had been produced by the Member States themselves. In situations where Member 
States had not produced their own projections we produced independent projections 
based on the 2012 work by the ETC/EEA.7 Full details of these projections can be found 

                                                 

 
7 ETC / EEA (2012b) Revision of the MSW Generation Projection Equations Based on Additional Data 
Points for 2009 and 2010, Prepared by Andersen, F. M. et al. in 2012 
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as a technical Annex in the report documents associated with the European Reference 
Model on Waste.8 

Waste Composition 

The model includes 51 fractions of MSW as indicated in Table 4-1. These fractions were 
selected following detailed consideration of:  

 The available Member State compositional datasets; 

 Requirements for reporting of data on specific materials to enable calculation of 
performance against the various European waste Directives; and  

 Requirements for the model to perform distinct functions to meet the broader 
purposes and objectives for this model, i.e. the ability to model the environmental 
impact of the treatment of individual waste fractions.  

Where Member States provided us with compositional breakdowns of their municipal 
waste stream we inputted this into the model based on the compositional breakdown 
shown in Table 4-1. Where information on composition could not be obtained directly 
from the Member State we used information obtained as part of research conducted by 
the ETC for the EAA in 2009.9 

Table 4-1 Waste Fractions Included in the Model 

Compositional Waste Fractions in the Model 
Biowastes Plastics (continued) 

Food Non-packaging rigid plastics 
Garden Film packaging (bags etc) 
Other biowastes Non-packaging films 

Wood   WEEE 
Wood packaging Large household appliances 
Other wood Small household appliances 

Paper / Cardboard IT and telecommunications equipment 
Non-packaging paper Consumer equipment and photovoltaic panels 
Packaging paper Lighting equipment 
Cardboard Electrical and electronic tools 

Textiles Toys, leisure and sports equipment 
Clothing and footwear Medical devices 
Other textiles Monitoring and control instruments 

Glass Automatic dispensers 
Packaging glass Rubble, soil 
Non-packaging glass Furniture 

Metals Batteries and accumulators 
Mixed cans Portable batteries 
Steel cans Accumulators 
Aluminium cans Other wastes 
Aluminium foil ELVs 

                                                 

 
8 Eunomia Research & Consulting and Copenhagen Resource Institute (in development) Development of a 
Modelling Tool on Waste Generation and Management, Report for the European Commission DG 
Environment, www.wastemodel.eu  
9 ETC/SCP (2009) Europe as a Recycling Society - Present Recycling Levels of Municipal Waste and 
Construction & Demolition Waste in the EU, Prepared by Christian Fischer and Mads Werge, Working Paper 
No 2/2009 

http://www.wastemodel.eu/
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Compositional Waste Fractions in the Model 
Other scrap metal Haz (exc WEEE) 

Plastics Fines 
Plastic bottles Inerts 
Other rigid plastic packaging Other 

 

By multiplying the total waste arisings for each country by their MSW composition it is 
possible to come up with the projected waste arisings by material stream. This then 
feeds down into the lower tiers of the hierarchy as shown in Figure 4-2.  

4.1.1.2 Waste Prevention 

The Waste Prevention Module (see Section 4.1.2) allows a number of waste prevention 
initiatives to be modelled over the period 2010 to 2035 (e.g. food waste reduction 
programmes, the promotion of reusable nappies, and reducing unsolicited mail). The 
output from this module is a total waste prevention impact (in tonnes) for the selected 
range of waste prevention initiatives which are selected. This total tonnage is broken 
down by material and feeds directly into the waste prevention component of the Mass 
Flow Module. The prevented waste is then subtracted from the total amount of MSW 
generated to come up with a final projection of MSW arisings in each Member State.    

The model recognises that not all MSW is managed by the formal sector. The model 
therefore requires that the ‘collection coverage’ be defined for each Member State. The 
larger the informal waste sector in a country the lower the collection coverage was 
assumed to be. In all countries with an informal sector it was assumed that the collection 
coverage improves over time (the point at which 100% coverage is achieved naturally 
varies from country to country).  

For material that is not collected by the formal sector it was assumed that it goes to 
landfill. For all other waste – that is, waste managed by the formal sector – the model 
assumes that this is collected via official means and therefore is available for recycling, 
composting, and other forms of treatment and disposal. 

4.1.1.3 Recycling, Composing, and Anaerobic Digestion 

In order to split all formally collected MSW by the different tiers of the hierarchy the Mass 
Flow Module requires that current and future trends are defined for the following:  

 Material recycling; 
 Composting/anaerobic digestion; 
 MBT; 
 Incineration; and  
 Landfill. 

These inputs are defined as proportions of total waste arisings and are used to apportion 
the amount of waste that passes through each tier of the hierarchy presented in Figure 
4-2. In order to set up the baseline scenarios these parameters were defined for each 
Member State based on information that was made available through the detailed 
country questionnaire, face-to-face interviews, and a search of publically available 
documents (see Section 3.0 for a discussion of the baseline scenarios). 

Data on current recycling and composting rates in the different Member States was 
largely obtained from Eurostat. However, in a few instances these rates were adjusted 
slightly after discussions with Member State representatives who were able to provide 
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updated figures that had emerged since the figures had been reported to Eurostat. The 
amount of material collected for recycling and/or biotreatment in the future is 
determined by the projected trends in recycling rates. 

The model is able to adjust the treatment share between in-vessel composting (IVC), 
open air windrow (OAW) and anaerobic digestion (AD). Different types of energy recovery 
from anaerobic digestion can also be modelled.10  

4.1.1.4 Residual Waste Treatment 

MBT 

As stated above, the amount of MSW requiring treatment via MBT or incineration is 
determined by current levels of treatment and what is believed to be likely future trends. 
Mechanical biological treatment is a residual waste treatment, where mixed waste is 
sent to an integrated plant for mechanical treatment (separation, shredding) and a 
biological treatment. The biological treatment typically consists of mixed waste 
composting or more rapid ‘biodrying’ (for production of a fuel), and may also include an 
anaerobic digestion element. The outputs from MBT plants can go to a variety of sources: 

 Recovered recyclables (e.g. metals and plastics can get recycled) can contribute 
to recycling rates; 

 Refuse Derived Fuels (RDF) can be sent for incineration at EfW plants or cement 
kilns; and  

 Stabilised or rejected waste can be sent to landfill.  

The proportion of material which goes to each source can be assigned in the model 
based on the type of MBT facilities that are operating in each Member State. Five 
variants of MBT have been defined in the model. They include:  

 MBT 1 – Biostabilisation; 

 MBT 2 – Biodrying no plastics recycling; 

 MBT 3 – Biodrying with plastics recycling; 

 MBT 4 – AD based; and 

 MBT 5 – Basic sorting + energy generation. 

Assumptions concerning the level of recycling, RDF production, mass loss etc. are 
specific to the five types of MBT included in the model. Extraction rates from residual 
treatments for recycling are calculated as the ratio between output (for recycling etc.) 
and input for a given material.  

Incineration 

Four incineration variants have been included in the model:  

 Incineration – Electricity only; 

 Incineration – Combined Heat and Power (CHP); 

 Incineration – Heat only; and 

                                                 

 
10 The following AD energy recovery schemes are included in the model: electricity only; combined heat & 
power (CHP); gas to grid; and gas to vehicle fuel. 
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 Incineration – No energy recovery. 

The proportion of residual waste going to each type of facility is defined for each Member 
State. The efficiency with which metals are recovered from incineration facilities is 
modelled based on a recent literature review undertaken by Grosso et al, which 
suggested that 70% of the ferrous metal could be recovered as well as 30% of the non-
ferrous metal.11 As shown in Figure 4-2, all recovered metals are taken out of the 
residual waste stream and added to the recycling stream where they count towards the 
overall recycling rate reported by the model. 

4.1.1.5 Landfill 

Landfilling is the final part of the waste management chain. This Mass Flow Module has 
been developed to ensure a mass balance between the MSW generated (after waste 
prevention has been taken into account) and the waste treatments outlined above.  

As discussed in Section 4.1.1.2, all uncollected waste is assumed to go to landfill. In 
addition, all the rejects from sorting facilities are assumed to be MSW sent to landfill and 
/or incineration. For this reason, the amount of waste landfilled calculated in the model 
may conservatively give a higher figure than amounts sent to landfill as reported by 
Eurostat. 

4.1.2 Waste Prevention Module 
An overview of the Waste Prevention Module is presented in Figure 4-4 which illustrates 
the model processes. From this it can be seen that user defined inputs, along with a 
number of assumptions, feed into the Waste Prevention and Financial Calculations 
sheets. These results are amalgamated in the Summary Tables. The results presented in 
the Summary Tables then feed directly into the waste prevention component of the Mass 
Flow Module.   

                                                 

 
11 Grosso M, Biganzoli L and Rigamonti L (2011) A Quantitative Estimate of Potential Aluminium Recovery 
from Incineration Bottom Ashes, Resources, Conservation and Recycling, Vol. 55, pp. 1178-1184 
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Figure 4-4: Overview of the Waste Prevention Module 

 
 

The Waste Prevention Module allows for the waste prevention impact and financial cost 
of the following initiatives to be calculated: 

 Home composting; 
 Say no to unsolicited mail; 
 Promotion of reusable nappies; 
 Door stepping campaign promoting the prevention of food waste;  
 Media based campaign promoting the prevention of food waste; 
 Campaign to promote General Waste prevention initiatives; 
 Paint reuse at bring sites; 
 Community swap days; 
 Reducing the size of residual waste containers; 
 No side waste policies; 
 Pay as you throw; and 
 'Other' initiative. 

The waste prevention impact of any initiative depends on two factors: 

1. The number of people/households participating; and  

2. The amount of waste prevented by each participant. 

Each initiative uses the above logic to calculate the amount of waste that is likely to be 
prevented if it were to be implemented. Naturally, the number of participants involved 
and the amount of waste prevented will depend on a number of factors, for example, the 
type of initiative, the socioeconomic demographic of the target population and the 
degree to which an initiative is promoted by the authorities. As such, careful 
consideration needs to be given to the inputs in this section to ensure that they are in 
alignment with the amount of funding that is made available to promote the initiative, 
and to ensure that the amount of waste prevented per participating household/person is 
realistic for the country being modelled.  



 

165 

 

As stated above and shown in Figure 4-4, the waste prevention impacts arising from the 
implementation of these initiatives feed through into the Mass Flow Module. For the sake 
of brevity further details and assumptions will not be outlined here, instead the reader is 
referred to the documentation that accompanies the European Reference Model on 
Waste. 

4.1.3 Collections Module 
An overview of the Collections Module is provided in Figure 4-5 below. Information on the 
tonnages of mixed and segregated MSW collected is inputted into the Collections Module 
from the Mass Flow Module. The current collections systems in operation in all Member 
States have been defined in the model and changes in these systems are assumed over 
time to allow member states to improve their recycling rates.     

Figure 4-5: Overview of the Collections Module 

 
 

Further details on the assumptions underpinning the Collections Module can be found in 
the technical documentation which accompanies the model. 

4.1.4 Financial Costs Module 
As part of the modelling exercise we have sought to make financial cost estimates as 
country-specific as possible. There are some limits as to how much detail can be 
developed in this respect, but the approach gives, we believe, a sensible compromise 
between the desirability of generating country specific cost data, and the difficulties 
experienced in finding country specific cost figures. 

Consequently, for modelling individual waste collection and treatment process we have 
tended to fall back on data for which we have sound knowledge of the breakdown in 
costs, and have sought to adapt that to the specific Member State situation through 
varying specific cost factors to reflect local markets (for example labour), and with 
various taxes (for example on landfill) and subsidies (for example feed-in-tariffs for 
renewable energy).  
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We have attempted to research and use up to date figures for Member State specific 
data, but specific figures may have changed since the time of writing.12 The following 
subsections lay out the generic approaches and assumptions used in the financial cost 
modelling which are not specific to individual treatments (for example the financial cost 
terminology, the cost of finance, revenues from energy sales, labour rates in individual 
member states etc.).  

An overview of the module is presented in Figure 4-6. A summary of the unit costs of 
treating a tonne of waste via each of the treatment technologies listed in this figure is 
presented at the end of this section in Table 4-9. In essence, the tonnage output from 
the Mass Flow Module is multiplied by the calculated unit cost of treatment and/or 
disposal to come up with a final cost. Some of the assumptions pertaining to how these 
unit costs are described here, with further details being provided as part of the technical 
documentation that is being produced as part of the modelling project. 

Figure 4-6: Overview of the Financial Costs Module 

 

4.1.4.1 Note on Costs with Regard to Gate Fees 

Where matters of cost are concerned, the waste sector is typically used to dealing with 
the issue in terms of ‘gate fees’. Gate fees are not ‘costs’, and there are various reasons 
why the gate fee at a facility may differ from costs, as they might be conventionally 

                                                 

 
12 Prices taken as 2012 figures, accepting that financial years have different start and end points. An 
approximation is taken where data comes from countries like the UK where the financial year runs from 
April to end March (in this case UK 2012/13 prices are taken in the model as 2012 prices). 
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understood. Gate fees may, depending upon the nature of the treatment, be affected by, 
inter alia: 

1. Local competition (affected by, for example, haulage costs); 

2. Amount of unutilised capacity available at facilities; 

3. The desire to draw in, or limit the intake of, specific materials in the context of 
seeking a specific feedstock mix; 

4. Strategic objectives of the facility operator; and 

5. Many other factors besides. 

Any one of these can influence the market price, or gate fee, for a service offered by a 
waste management company.  

Another feature of the waste treatment market is the use of long-term contracts in the 
municipal waste market to procure services where the private sector is involved. The 
nature and length of these contracts, and the nature and extent of the risks which the 
public sector may wish to transfer to the private sector, influences the unitary payment, 
or gate fee, offered under any given contract. The nature of risk transfer may relate, for 
example, to technology and its reliability, or to specific outputs which a contract seeks to 
deliver (e.g. energy, materials), and these may, in turn, relate to existing policy 
mechanisms.  

The key point is that the nature of the risk transfer associated with a given contract 
affects gate fees. In the municipal waste sector, contract prices may typically be wrapped 
up in the form of a single payment, which may be composed of a number of different 
elements associated with the delivery of the contract against the specified outputs. This 
‘unitary payment’ is typically determined on a contractual basis, and so is somewhat 
different to gate fees which might be realised at facilities operating in a more openly 
competitive market. In the approach used in this study, issues of risk transfer are not 
considered. 

It should also be noted that whilst some of the major items of infrastructure for treating 
municipal waste have been financed using project finance, it remains possible that 
corporate finance could be used to support projects, or that public funding could be 
available to fund projects. This would have the effect of changing the cost of capital used 
to support any given project.  

Generally, therefore, the costs we have developed will be different to ‘gate fees’ or 
payments which may be experienced in a given contractual agreement, or spot market 
transaction, though they will approximate to them in competitive markets which are not 
characterised by over-supply of capacity of one or other type.  

It should also be recognised that different treatments are more and less sensitive to 
variables which underpin the analysis of costs. For example, changes in the cost of 
capital affect the unit (per tonne) cost of more capital intense treatments in a more 
significant way than is the case for those processes with lower unit capital costs (such as 
waste collection). Similarly, assumptions concerning landfill taxes, and levels of support 
for renewable energy outputs will affect different treatments in different ways. Value 
added taxes, on the other hand, are not typically charged on waste equipment and 
operations, and do not therefore appear in the model. 



 

168 

 

4.1.4.2 Accounting Principles and the Cost Metrics Included in the Model 

The model is intended both as a tool to indicate the financial implications within the 
waste industry of changes in waste management, as well as calculating the net costs 
and benefits including (as far as possible) environmental impacts. For the former, the 
model calculates costs under a ‘private metric’ (reflecting the costs as discussed in 
Section 4.1.4.1 above). For the latter, a ‘social metric’ is used. Additionally, a ‘hybrid’ 
between the two metrics is included to indicate the level of actual economic activity in 
the waste sector. The three metrics can be defined as follows: 

 The ‘Private Metric’ is intended to represent the market conditions from the 
perspective of those undertaking waste operations or those developing and 
operating facilities. It uses retail prices, includes taxes and subsidies, and applies 
a weighted average cost of capital (WACC, typically 10-15%) to capital equipment. 
Taking a treatment facility as an example, this approach essentially indicates an 
approximate ‘break even’ gate fee, inclusive of taxes, at a level where the facility 
would cover its capital and operating costs under typical market conditions. 

 The ‘Social Metric’, on the other hand, is appropriate for use in cost benefit 
analyses and impact assessments attempting to calculate an overall cost to 
society. This metric uses the European Commission’s standard 4% discount rate 
for inter-temporal comparisons within impact assessments.13 Subsidies and 
taxation are also stripped away so as to only value the true ‘resource cost’ of an 
activity. This also avoids any double counting of environmental effects that are 
intended to be internalised within environmental taxes and subsidies. Under this 
metric, environmental damage costs can be added to, the financial costs so as to 
determine, for instance, whether the impact of a policy is positive or negative with 
respect to society. 

 The ‘Hybrid Metric’ is essentially to attempt to put a measure on the economic 
activity within the municipal waste sector. To summarise the approach, it values 
capital investments in the same way as the private metric, but excludes all taxes 
and subsidies.  

The net present value of any future investments or contextual changes in the waste 
sector uses the Commission standard 4% discount rate (the social rate of time 
preference), no matter which approach is considered. 

All costs are calculated and displayed in real terms at 2012 prices in the model, using 
the EU average GDP deflator for historic years (as shown in Table 4-2) or the European 
Central Bank price stability target for future years (“below but close to 2% over the 
medium term”)14. 

                                                 

 
13 European Commission (2009) Impact Assessment Guidelines, 15 January 2009, SEC (2009) 92.  
14 European Central bank Website (Accessed 11/6/2013), , Monetary Policy > Strategy > Definition of 
price stability http://www.ecb.int/mopo/strategy/pricestab/html/index.en.html  

http://www.ecb.int/mopo/strategy/pricestab/html/index.en.html
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Table 4-2: Historic and Future GDP Deflators Used in the Model 

2004 2005 2006 2007 2008 2009 2010 2011 2012 Future 
years

2.7% 1.9% 2.3% 2.9% 0.4% -1.6% 2.4% 0.8% 3.1% 2%
Source: Eurostat mid year (Q3) seasonally adjusted price index (percentage change compared to 
corresponding period of previous year, based on 2005=100 and national currency (including 'euro fixed' 
series for euro area countries). Data for the European Union (27 countries) and Croatia. Gross domestic 
product at market prices. Eurostat online database, GDP and main components - Price indices 
[namq_gdp_p] accessed 11/6/2013.  

4.1.4.3 Disposal Taxes 

The current taxes for landfill and incineration for each Member State are shown in Table 
4-3. These figures are compiled from a range of sources, with data from the 2012 
ETC/SCP source15 taking precedence, where available, over other data from more 
disparate and historic sources.

                                                 

 
15 ETC/SCP (2012) Overview of the Use of Landfill Taxes in Europe, prepared by Christian Fischer, Mathias 
Lehner and David Lindsay McKinnon of the Copenhagen Resource Institute, April 2012 
http://scp.eionet.europa.eu/publications/WP2012_1/wp/WP2012_1  

http://scp.eionet.europa.eu/publications/WP2012_1/wp/WP2012_1
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Table 4-3: Taxes on Landfill and Incineration by Member State (prices in nominal terms) 

Landfill Tax - Municipal (€/tonne) Other waste taxes (€/tonne) 2012 prices unless 
otherwise indicated Member State 

2010 2011 2012 2013 2014 2015+ Hazardous 
disposal* 

Incineration 
tax 

MBT 
residues 

Incineration 
residues 

Austria € 87.00 € 87.00 Ban on landfilling of untreated waste from Jan 2012. 
Landfill via MBT only (tax applied as shown to right) € 29.80  € 8.00 €29.80   

Belgium - Flanders € 79.56 € 79.56 € 79.56 € 79.56 € 79.56 € 79.56  € 7 (2008)   
Belgium - Wallonia € 65.00 

[indexed] € 65.52 € 67.55 € 68.90 € 70.28 € 71.69 As landfill € 8.00  €12.50 

Belgium - Brussels No data, assume all exported to other two regions at their respective rates of tax     
Belgium - weighted TBC TBC TBC TBC TBC TBC TBC TBC  TBC 
Bulgaria € 1.53 € 1.53 € 4.00 € 8.00 € 18.00 € 18.00      
Cyprus              
Czech Republic € 20.00 € 20.00 € 20.00 € 20.00 € 20.00 € 20.00 € 68.00 

(2011)     

Denmark € 63.00 € 63.00 € 63.00 € 63.00 € 63.00 € 63.00 € 21.3016 € 44.00 
(2008)**   

Estonia € 12.00 € 12.00 € 12.00 € 12.00 € 12.00 € 12.00 € 12.00 
(2010) € 7.00   

Finland € 30.00 € 40.00 € 40.00 € 50.00 € 50.00 € 50.00       

France € 20.00 € 20.00 € 30.00 € 30.00 € 30.00 € 40.00 € 20.00 
(2010) € 11.2017   

Germany           
Greece           
Hungary           
Ireland € 30.00 € 50.00 € 65.00 € 75.00 € 75.00 € 75.00       
Italy € 30.00 € 30.00 € 30.00 € 30.00 € 30.00 € 30.00 € 5.16 –    

                                                 

 
16 Rising to €63.00 in 2015 
17 Rising to €14 from 2013 
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Landfill Tax - Municipal (€/tonne) Other waste taxes (€/tonne) 2012 prices unless 
otherwise indicated Member State 

2010 2011 2012 2013 2014 2015+ Hazardous 
disposal* 

Incineration 
tax 

MBT 
residues 

Incineration 
residues 

€ 25.82 
Latvia € 4.27 € 7.11 € 9.96 € 9.96 € 9.96 € 9.96 € 21.34     
Lithuania € 22.00 € 22.00 € 22.00 € 22.00 € 22.00 € 22.00      
Luxembourg             
Malta             
Netherlands   Previously €107.00 but abolished in January 2012       
Poland € 26.60 € 26.60 € 26.60 € 26.60 € 26.60 € 26.60       
Portugal € 4.00 € 4.00 € 4.00 € 4.00 € 4.00 € 4.00 € 6.00 

(2011) 
€ 1.07 
(2011) 

  

Romania              
Slovakia             
Slovenia € 11.00 € 11.00 € 11.00 € 11.00 € 11.00 € 11.00 € 22.00 

(2010)     

Spain - Catalan only € 10.00 € 12.00 € 12.00 € 12.00 € 12.00 € 12.00   € 5.50 
(2011) 

  

Spain  - remainder           
Spain - weighted TBC TBC TBC TBC TBC TBC  TBC   
Sweden € 47.00 € 47.00 € 47.00 € 47.00 € 47.00 € 47.00 € 47.00    €47.00 
United Kingdom € 57.60 € 67.20 € 76.80 € 86.40 € 96.00 € 96.00     As landfill €3.13 
Croatia           

Notes:  

• *Hazardous disposal tax applied in the modelling to incineration air pollution control residues.  

• **Source: Fischer (2008) The use of landfill and incineration waste taxes in selected EU countries, Presentation for the European Environment Agency, April 
2008, http://www.ea-swmc.org/download/CBPII/Landfill%20and%20%20incineration%20taxes170408.pdf    

• In Italy, prior treatment by Incineration and MBT leads to a discount in landfill tax, but this is not specified and varies in value so has not been included in 
the modelling. For hazardous disposal we take an average value of €15.50/tonne. 

http://www.ea-swmc.org/download/CBPII/Landfill%20and%20%20incineration%20taxes170408.pdf
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• For Spain, relevant taxes on municipal waste are only known to be charged in Catalonia.18 Within the modelling for Spain, we multiply the tax by the current 
relative quantity of waste originating from Catalonia by the total for Spain as a whole. A higher landfill tax rate (€21/tonne) is payable in Catalonia if the 
municipality does not operate separate biowaste collection. As of 2010, however, at least 692 of the 947 municipalities of Catalonia had implemented 
separate biowaste collection, and this number continues to increase. As such, the assumption going forward for the financial modelling is that the lower rate 
applies.  

• For Belgium, rates are different in Flanders, Wallonia and the Brussels Capital Region. Once again, a weighting is conducted across the three regions 
depending on arisings from one to the other. We note that any waste generated within Flanders attracts the Flanders taxes even if shipped for treatment or 
disposal outside the region.  

• UK prices converted at €1.2 per pound. 

                                                 

 
18 Ignasi Puig Ventosa (2011) Landfill and Waste Incineration Taxes: The Spanish Case, Presentation at Brussels 25th October 2011, 
ec.europa.eu/environment/waste/pdf/strategy/5.%20Landfill%20and%20incineration%20taxes%20in%20Spain%20Ignasi%20Puig%20%282%29.pdf   

http://ec.europa.eu/environment/waste/pdf/strategy/5.%20Landfill%20and%20incineration%20taxes%20in%20Spain%20Ignasi%20Puig%20%25282%2529.pdf
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4.1.4.4 Revenue from Electricity Sales 

Ideally it would be possible to accurately establish, for each Member State, the wholesale 
prices that generators would receive for the electricity they produce. However, this 
process is complicated due to a number of factors. The first of these is the lack of 
properly developed and integrated wholesale markets within the EU. Ultimately, there 
may be a single European energy market with a single wholesale price at any one time, 
but currently the market is fragmented, and in a number of cases, such as Romania and 
Bulgaria, prices are set by the Government regulator. Where wholesale markets do exist, 
and data is available, it is not clear what proportion of this price would be received by the 
generator, and how much might be taken by the supplier. 

As a proxy, we have used, as a first step, Eurostat’s most recent half-yearly electricity 
prices, without taxes, for industrial consumers.19  These values are shown in Table 4-4.  

Table 4-4: Prices for Electricity for Industrial Consumers in each Member State (2012) 

Member State 
Revenue from 

Electricity Sales 
(€/MWh) 

Member State 
Revenue from 

Electricity Sales 
(€/MWh) 

Austria  € 88.80 Latvia  € 111.00 
Belgium  € 96.10 Lithuania  € 114.00 
Bulgaria  € 76.60 Luxembourg  € 97.00 
Cyprus  € 226.20 Malta  € 180.00 
Czech Republic  € 101.70 Netherlands  € 85.50 
Denmark  € 85.60 Poland  € 90.70 
Estonia  € 68.20 Portugal  € 99.20 
Finland  € 67.30 Romania  € 82.80 
France  € 63.20 Slovakia  € 122.70 
Germany  € 87.80 Slovenia  € 86.60 
Greece  € 102.80 Spain  € 113.80 
Hungary  € 101.70 Sweden  € 77.00 
Ireland  € 136.70 United Kingdom  € 115.60 
Italy  € 143.80 Croatia € 93.30
Source: Eurostat 

In using prices for one of the larger groups of industrial users (country specific prices 
become increasingly sparse when looking at the largest consumers), and stripping out 
taxes, it is expected that the prices are a reasonable, if slightly elevated, reflection of the 
variations in wholesale prices between Member States. While these figures may not 
accurately represent the wholesale price, they have the benefit of having been gathered 
using a standard methodology.  

We then adjust these figures to represent an assumed differential between wholesale 
prices and prices for industrial consumers, and a further differential between wholesale 
prices and the prices that a generator would receive. We assume the price received by 
generators to be 60% of the price for large industrial consumers, giving the data in Table 
4-5. 

                                                 

 
19 Eurostat (2012) Energy Statistics Database (data are for 2012 S2, industrial consumers) available at 

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nrg_pc_205&lang=en Accessed 12/6/12 

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nrg_pc_205&lang=en
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Table 4-5: Assumed Electricity Revenues for Generators in each Member State 

Member State 
Revenue from 

Electricity Sales 
(€/MWh) 

Member State 
Revenue from 

Electricity Sales 
(€/MWh) 

Austria  € 53.28 Latvia  € 66.60 
Belgium  € 57.66 Lithuania  € 68.40 
Bulgaria  € 45.96 Luxembourg  € 58.20 
Cyprus  € 135.72 Malta  € 108.00 
Czech Republic  € 61.02 Netherlands  € 51.30 
Denmark  € 51.36 Poland  € 54.42 
Estonia  € 40.92 Portugal  € 59.52 
Finland  € 40.38 Romania  € 49.68 
France  € 37.92 Slovakia  € 73.62 
Germany  € 52.68 Slovenia  € 51.96 
Greece  € 61.68 Spain  € 68.28 
Hungary  € 61.02 Sweden  € 46.20 
Ireland  € 82.02 United Kingdom  € 69.36 
Italy  € 86.28 Croatia € 55.98 
Source: 60% of data in Table 4-4 

These values represent the back stop position for sale of electricity to the grid within the 
modelling, and the revenue that may be derived under the social or hybrid accounting 
metrics. Price support mechanisms are also often relevant for generation of electricity 
when calculated under the private metric, and are discussed further in Section 4.1.4.5.  

4.1.4.5 Levels of Support for Renewable Electricity 

For reasons outlined in the technical annex on financial costs that accompanies the EU 
waste model, some caution needs to be applied in the interpretation of data on 
renewable support mechanisms. Furthermore, the very nature and level of support 
mechanisms in EU countries is in a considerable state of flux, and are unlikely to remain 
stable in future years. The impact of the Renewable Energy Directive, setting even more 
ambitious targets for the proportion of electricity to be generated by renewables is likely 
to promote a revision of schemes across the EU.20 The values used for the modelling are 
shown in Table 4-6, though the value applied in the calculation of prices under the 
private metric are the greater of either this data or the data in Table 4-5. 

Table 4-6: Levels of Support for Renewable Electricity Identified for each Member State - 
2012 figures 

Member State 
Renewable Electricity 
Support – Landfill Gas 
(€/MWh) 

Renewable Electricity 
Support – Incineration 
(€/MWh) 

Renewable Electricity 
Support – Anaerobic 
Digestion (€/MWh) 

Austria € 5.00 - € 130.00
Belgium € 90.00 - € 90.00
Bulgaria € 115.00 - € 205.00
Cyprus € 114.50 - € 135.00
Czech Republic € 110.00 - € 110.00

                                                 

 
20 Directive 2009/28/EC. Available at http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF
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Member State 
Renewable Electricity 
Support – Landfill Gas 
(€/MWh) 

Renewable Electricity 
Support – Incineration 
(€/MWh) 

Renewable Electricity 
Support – Anaerobic 
Digestion (€/MWh) 

Denmark € 110.00 - € 110.00
Estonia € 53.70 - € 53.70
Finland € 83.50 - € 83.50
France € 97.45 - € 81.21
Germany € 58.90 - € 60.00
Greece € 99.45 - € 200.00
Hungary € 110.00 € 119.69 € 50.00
Ireland € 81.00 - € 100.00
Italy € 140.00 - € 140.00
Latvia € 75.48 - € 75.48
Lithuania € 120.00 - € 120.00
Luxembourg € 120.00 - € 120.00
Malta - - -
Netherlands € 70.00 - € 70.00
Poland € 63.58 - € 63.58
Portugal € 102.00 - € 115.00
Romania € 54.00 - € 27.00
Slovakia € 93.08 - € 144.88
Slovenia € 66.17 - € 129.15
Spain € 88.70 - € 88.70
Sweden € 23.20 - € 23.20
United Kingdom € 111.04 - € 111.04
Croatia - - € 159.00

Main source: Res Legal (2013) Legal sources on renewable energy, accessed 28/4/2013, 
http://www.res-legal.eu/en/search-by-country/  
Additional sources: 
http://www.schoenherr.eu/news-publications/legal-insights/bulgaria-the-energy-regulator-announced-the-
new-feed-in-tariff-and-the-available-grid-for-renewable-energy-projects-in-bulgaria-for-2012-2013  

4.1.4.6 Levels of Support for Renewable Heat 

In the absence of a well-developed market for renewable heat, and the associated lack 
of up-to-date figures, we note that caution must be exercised in the interpretation of the 
figures applied in relation to renewable heat sales. The values used for the modelling are 
shown in Table 4-7. 

Table 4-7: Revenue from Heat Sales in Member States - 2012 figures 

Member State Revenue from Heat 
Sales (€/MWh) Member State Revenue from Heat 

Sales (€/MWh) 
Austria € 62.04 Latvia € 36.16 
Belgium € 47.94 Lithuania € 36.16 
Bulgaria € 25.34 Luxembourg € 47.94 
Cyprus € 0.00 Malta € 0.00 
Czech Republic € 41.67 Netherlands € 47.94 
Denmark € 72.49 Poland € 32.05 
Estonia € 25.25 Portugal € 0.00 
Finland € 34.32 Romania € 24.42 
France € 49.31 Slovakia € 36.20 
Germany € 57.60 Slovenia € 37.45 
Greece € 0.00 Spain € 0.00 
Hungary € 38.98 Sweden € 56.60 
Ireland € 27.53 United Kingdom € 27.53 
Italy € 69.42 Croatia € 37.45 

http://www.res-legal.eu/en/search-by-country/
http://www.schoenherr.eu/news-publications/legal-insights/bulgaria-the-energy-regulator-announced-the-new-feed-in-tariff-and-the-available-grid-for-renewable-energy-projects-in-bulgaria-for-2012-2013
http://www.schoenherr.eu/news-publications/legal-insights/bulgaria-the-energy-regulator-announced-the-new-feed-in-tariff-and-the-available-grid-for-renewable-energy-projects-in-bulgaria-for-2012-2013
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4.1.4.7 Labour Cost Ratios Between Member States 

The costs of labour, taxes and social security and associated rates used in the modelling 
are shown in Table 4-8. These are used to proportionally weight the labour related costs 
associated with the individual technologies which are included in the model. 

Table 4-8: Labour Costs Used as Ratios Between Member States 

 Mean Net Annual 
Earnings € 

Tax rate (% of 
salary) 

Social Security and 
other labour costs paid 
by employer (% of total 

labour costs) 

Mean Gross 
Annual Earnings €

Austria € 35,653 21% 26% € 67,359 
Belgium € 42,850 26% 29% € 95,117 
Bulgaria € 4,009 21% 18% € 6,538 
Cyprus € 26,552 0% 12% € 30,304 
Czech Republic € 11,206 14% 25% € 18,404 
Denmark € 54,524 35% 11% € 102,392 
Estonia € 10,089 16% 25% € 16,965 
Finland € 38,920 18% 24% € 67,150 
France € 31,207 18% 30% € 60,373 
Germany € 36,997 30% 22% € 78,152 
Greece € 25,398 16% 0% € 30,236 
Hungary € 9,403 24% 28% € 19,428 
Ireland € 35,321 6% 23% € 49,980 
Italy € 29,766 21% 30% € 60,341 
Latvia € 8,086 29% 21% € 16,172 
Lithuania € 6,935 17% 27% € 12,480 
Luxembourg € 51,197 15% 13% € 70,920 
Malta € 25,398 8% 14% € 32,903 
Netherlands € 42,567 22% 23% € 76,794 
Poland € 9,988 22% 16% € 16,230 
Portugal € 15,884 14% 18% € 23,390 
Romania € 5,415 26% 21% € 10,254 
Slovakia € 9,609 13% 25% € 15,461 
Slovenia € 20,218 23% 14% € 31,950 
Spain € 27,802 9% 27% € 43,441 
Sweden € 36,314 20% 29% € 70,240 
United Kingdom € 34,434 20% 12% € 50,750 
Croatia* € 9,403 18% 16% € 14,269 

Sources: 
Tax and social security rates from Deloitte (2012) Tax Highlight 2012 Slovenia, 
http://www.deloitte.com/assets/Dcom-
Global/Local%20Assets/Documents/Tax/Taxation%20and%20Investment%20Guides/2012/dttl_tax_highl
ight_2012_Slovenia.pdf 
Labour rates from Eurostat  
http://epp.eurostat.ec.europa.eu/portal/page/portal/labour_market/earnings  

http://www.deloitte.com/assets/Dcom-Global/Local%20Assets/Documents/Tax/Taxation%20and%20Investment%20Guides/2012/dttl_tax_highlight_2012_Slovenia.pdf
http://www.deloitte.com/assets/Dcom-Global/Local%20Assets/Documents/Tax/Taxation%20and%20Investment%20Guides/2012/dttl_tax_highlight_2012_Slovenia.pdf
http://www.deloitte.com/assets/Dcom-Global/Local%20Assets/Documents/Tax/Taxation%20and%20Investment%20Guides/2012/dttl_tax_highlight_2012_Slovenia.pdf
http://epp.eurostat.ec.europa.eu/portal/page/portal/labour_market/earnings
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Note: Croatia not included in this dataset so assume earnings as for Hungary which has similar GDP per 
capita.   

4.1.4.8 Summary of Country Specific Costs for Waste Treatments 

Table 4-9 presents draft country specific costs for the various waste treatments for each 
Member State under the private cost metric (i.e. including all taxes and revenues, and 
using the higher costs of capital). Details on how these costs were derived can be found 
in the technical appendix on financial costs which accompanies the model. 
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Table 4-9: Member State Specific Waste Treatment Costs Summary (2012 prices) 

Composting/Digestion Incineration MBT 

Total Unit 
Treatment 
Costs: Private 
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Austria € 30 € 50 € 64 € 107 € 117 € 30 € 90 € 110 € 95 € 91 € 95 € 68 € 124

Belgium € 30 € 50 € 80 € 111 € 129 € 56 € 96 € 109 € 98 € 94 € 98 € 69 € 108

Bulgaria € 24 € 43 € 26 € 90 € 115 € 61 € 70 € 62 € 71 € 68 € 71 € 47 € 30

Croatia € 24 € 43 € 40 € 87 € 108 € 47 € 73 € 64 € 73 € 69 € 73 € 49 € 33

Cyprus € 25 € 44 € 51 € 41 € 95 € 100 € 73 € 70 € 77 € 73 € 77 € 52 € 42

Czech Republic € 25 € 44 € 55 € 86 € 106 € 43 € 75 € 69 € 75 € 71 € 75 € 51 € 44

Denmark € 30 € 49 € 76 € 151 € 155 € 58 € 131 € 106 € 98 € 94 € 98 € 69 € 97

Estonia € 25 € 44 € 70 € 97 € 121 € 65 € 74 € 72 € 76 € 72 € 76 € 51 € 51

Finland € 27 € 47 € 74 € 105 € 125 € 59 € 80 € 86 € 87 € 83 € 87 € 60 € 64

France € 27 € 46 € 73 € 117 € 130 € 49 € 91 € 83 € 85 € 81 € 85 € 57 € 60

Germany € 26 € 46 € 81 € 100 € 112 € 29 € 83 € 78 € 86 € 82 € 86 € 57 € 37

Greece € 24 € 43 € 33 € 85 € 126 € 101 € 74 € 66 € 76 € 72 € 76 € 50 € 30

Hungary € 24 € 43 € 67 € 49 € 82 € 44 € 72 € 63 € 73 € 70 € 73 € 49 € 28

Ireland € 28 € 48 € 67 € 78 € 109 € 66 € 78 € 97 € 88 € 84 € 88 € 62 € 98

Italy € 26 € 45 € 56 € 76 € 88 € 8 € 78 € 78 € 83 € 80 € 83 € 56 € 46

Latvia € 25 € 43 € 63 € 81 € 105 € 49 € 74 € 68 € 74 € 71 € 74 € 50 € 41

Lithuania € 24 € 43 € 50 € 78 € 102 € 47 € 71 € 61 € 72 € 68 € 72 € 48 € 26

Luxembourg € 26 € 45 € 63 € 94 € 112 € 40 € 80 € 74 € 83 € 80 € 83 € 56 € 31

Malta € 24 € 44 € 58 € 59 € 108 € 101 € 75 € 66 € 76 € 72 € 76 € 51 € 29

Netherlands € 31 € 51 € 83 € 101 € 117 € 42 € 82 € 120 € 99 € 95 € 99 € 71 € 143
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Composting/Digestion Incineration MBT 

Total Unit 
Treatment 
Costs: Private 
Metric 
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Poland € 26 € 44 € 67 € 129 € 153 € 96 € 115 € 75 € 77 € 73 € 77 € 53 € 59

Portugal € 24 € 43 € 54 € 87 € 127 € 101 € 75 € 66 € 75 € 71 € 75 € 50 € 33

Romania € 24 € 43 € 69 € 90 € 116 € 64 € 73 € 63 € 72 € 69 € 72 € 48 € 33

Slovakia € 26 € 45 € 47 € 76 € 101 € 48 € 72 € 82 € 79 € 75 € 79 € 55 € 78

Slovenia € 25 € 44 € 53 € 93 € 114 € 50 € 76 € 72 € 78 € 74 € 78 € 53 € 44

Spain € 25 € 44 € 66 € 89 € 131 € 108 € 82 € 70 € 79 € 75 € 79 € 53 € 34

Sweden € 28 € 48 € 85 € 117 € 128 € 43 € 96 € 95 € 90 € 87 € 90 € 63 € 85

United Kingdom € 29 € 48 € 65 € 85 € 114 € 66 € 78 € 100 € 89 € 86 € 89 € 61 € 107
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4.1.5 Environmental Impacts Module 
This section introduces the Environmental Impacts Module and, as far as possible, 
outlines some of the technical assumptions used in the modelling of the environmental 
impacts of the different waste management methods used by Member States. An 
overview of the Module is presented in Figure 4-7. From this it can be seen that the 
tonnage inputs are received from the Mass Flow Module (broken down by waste stream). 
The Environmental Impacts Module considers the environmental impacts associated with 
the following types of waste management:  

 Waste prevention; 

 Recycling; 

 The treatment of source segregated biowaste such as food and garden waste;21 

 Mechanical Biological Treatment (and related) methods for managing residual 
waste; 

 Incineration of residual waste; and 

 Landfill of residual waste. 

It can be seen from Figure 4-7 that the model uses two methods to assess the impacts of 
managing waste via each of the above routes: 

 Climate change impacts are considered using the life cycle assessment (LCA) 
approach. Results in this case consider the impact in tonnes of CO2 equivalent; 

 The combined impact of both the climate change impacts together with those 
impacts associated with other emissions to air such as NOx and PM is considered 
using the cost benefit approach (CBA). Pollutant impacts are given a monetary 
value, such that the outcome can be considered in €. For the climate change 
impacts, the CBA model builds on the analysis undertaken for the LCA, as the two 
assessment methods use the same pollution inventory. 

                                                 

 
21 The model separately considers both composting and anaerobic digestion processes. 
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Figure 4-7: Overview of the Environmental Impacts Module 

 
 

4.1.5.1 Assessing the Impacts 

In general, the modelling is based around a cost benefit framework. This type of 
approach seeks to understand the environmental consequences of different approaches 
to waste management in terms of the monetised impact of the changes being made. In 
principle, this allows for trade-offs to be made between the resource costs of any change, 
and the environmental benefits associated with them. The approach is rooted in ‘life-
cycle thinking’, in that it considers not only direct emissions, but also, avoided emissions 
associated with the recycling of materials, or the generation of energy by waste 
management processes. It seeks, however, to express the impact of emitting pollutants, 
or avoiding their emission, in monetary terms.  

There are some limitations regarding the extent to which this can be undertaken. For 
example: 

 For all pollutants other than those (like greenhouse gases) which exert a global 
impact (i.e. an impact which is the same irrespective of the location of their 
emission), the impact is dependent upon the location of the emission. The 
location of the emission will determine the likely exposure of key receptors, 
whether they be human beings or other living organisms, or buildings (as with 
acidifying pollutants, for example). In such cases, the link between the emission 
and the impact is highly localised. Work in respect of understanding the link 
between the emission of a pollutant, and its impact, is furthest advanced where 
air pollutants are concerned. For some of these, ongoing work at the European 
level allows for some variation in the damage costs depending upon the country 
from which the emission originates, For others, a single value for the whole of 
Europe has been used; 

 Whilst waste treatment processes may also lead to emissions to soil and water, 
research in respect of the quantification, at the margin, of the related impacts of 
this is less well advanced. As such, it has not been possible to include these in 
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the model. It is expected that the impacts of these would be highly location 
specific, depending on the nature and quality of the medium into which the 
pollutant was emitted;  

 Where the emissions have a global impact, the issue of the location of the 
emission is less of an issue. However, where climate change emissions are 
concerned, there are a range of values suggested for the value of damages 
caused by marginal emissions of greenhouse gases into the environment. It 
should be noted that the value of ETS allowances in the market place does not 
reflect a measure of the damages caused by emissions of greenhouse gases 
(GHGs). Rather, it represents the cost, at the margin, of ensuring the overall level 
of emissions remains below the specified cap for the sectors covered by the EU-
ETS;  

 Waste management facilities also give rise to a loss in amenity, related to dust, 
noise, odour, and other forms of nuisance. These tend to be experienced by 
people and businesses in close proximity to a facility (or close to transport routes 
linked to a facility). There is a body of literature related to the assessment of 
disamenity at waste facilities, but it remains largely focused on landfill and 
incineration. Whilst the model allows for the inclusion of such values, the default 
approach is not to include them given the potential for bias associated with the 
absence of values for some facility types. 

 Air Emissions other than the following are not included in the analysis: CO2, CH4, 
N2O, NH3, NOx, PM2.5 / PM10, SO2, VOCs, Arsenic, Cadmium, Chromium, Nickel, 
1,3 Butadiene, Benzene, PAH, Formaldehyde, and Dioxin. These air pollutants 
cover all of the pollutants which are routinely monitored at waste treatment plant, 
although plant will not typically measure the emission of all of those listed above 
(for example, most facilities do not regularly measure emission to air of 
formaldehyde). The list reflects those pollutants for which the environmental 
impacts are best understood and for which the most robust emissions 
measurement data is available. Although the analysis is based on emissions 
harmful to human health, there is a good overlap between the health impacts and 
ecological damage. 

 The model does not consider the potential impact of bioaerosol pollution, as no 
exposure response relationship has yet been developed for this type of pollutant. 

 No emissions to land have been included other than in respect of incinerator fly 
ash residues. This almost certainly means that the treatment of landfills is too 
favourable. In the case of the latter, impacts are more likely to occur over long 
timescales – potentially beyond the 100 year cut off point considered as the 
boundary of the analysis. 

 The model considers the relative impact of compost application in comparison to 
the use of synthetic fertiliser, and as such the impact of compost utilisation on 
nitrate pollution is considered.  Aside from this, the model does not consider the 
impact of water pollution as at present no damage cost data exists with which to 
consider the impact of water pollution. 

 We have not considered external costs associated with construction of facilities. It 
is generally stated that these account for a small proportion of the overall 
impacts. However, it is difficult to be quite so sanguine about this when a cost-
benefit perspective, incorporating non-zero discount rates, is employed. All 
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construction-related externalities occur early in time (by definition). Consequently, 
the construction related externalities will weigh proportionately greater in an 
analysis using discounting than in one where no discounting is used. Even where 
such an approach is used, however, the construction related impacts remain 
relatively insignificant in comparison the emissions to air. In addition, many of the 
materials with the greatest embedded environmental impacts (i.e., the metals) 
are likely to be recovered for recycling when the facility is decommissioned, 
reducing the overall burdens. 

 The effect on household time has not been considered in this study. 

 The consumption of water at facilities is also not considered within the model. 

Further details the rationale for these omissions from the analysis can be found in the 
documentation that accompanies the European Reference Model on Municipal Waste 
Management. 22 

The set of data that we have used for the assessment of the externalities associated with 
emissions to air is based on modelling recently undertaken for the European 
Environment Agency (EEA).23 Table 4-10 and Table 4-11 present the assumptions used 
in the model for the pollutants affecting air quality, reflecting the damage to human 
health. The EEA data also includes a monetary cost for the climate change impacts, 
which are attributed a cost of €33 per tonne of CO2 equivalent emissions. The damage 
costs arising from the CO2 impacts are based on the estimated marginal abatement cost 
based on the approach developed by the UK Government.  

Our model uses the EEA value for the carbon damage cost out to 2029. After this point, 
we have based our assumption on the price projections given in the latest iteration of the 
EU-ETS and provided to us by DG Clima which suggest the cost of each EU Allowance unit 
(EUA) to be €35 in 2030 and €57 in 2035. For values after 2035 (used in the modelling 
of future landfill emissions) the model allows for impacts to be calculated using a fixed 
value of €57, or a declining impact based on the application of the EC’s discount rate of 
4%. 

The model uses the following assumptions to calculate the global warming potential of 
the main greenhouse gases:24 

 Methane is assumed to have a GWP of 25. This value is based on emissions of 
fossil methane. However, most methane emissions in the waste sector are 
biogenic methane emissions. A credit is applied to account for the differential in 
impact between the fossil and biogenic methane impacts in landfill. As a 
consequence of the credit, the effective GWP for biogenic methane is 22.25; and 

 N2O is attributed a GWP of 298. 

                                                 

 
22 Eunomia Research & Consulting and Copenhagen Resource Institute (in development) Development of a 
Modelling Tool on Waste Generation and Management, Report for the European Commission DG 
Environment, www.wastemodel.eu  
23 The methodology used is summarised in: European Environment Agency (2011) Revealing the Costs of 
Air Pollution from Industrial Facilities in Europe, EEA Technical Report No 15/2011, November 2011 
24 IPCC (2007) Synthesis Report 

http://www.wastemodel.eu/
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The above assumptions have been taken from the fourth assessment report of the IPCC. 
It is understood that the yet to be finalised fifth version of the assessment report will 
indicate an increase in the GWP for methane from 25 to 28 (if climate carbon feedbacks 
are excluded within the analysis) or 34 (including the impact of the climate carbon 
feedbacks). As the fifth report is currently scheduled for publication in January 2014, the 
project team consulted with DG Environment and DG Clima in respect of the inclusion of 
the revised assumptions for the GWP in the model. We have been advised to retain the 
assumptions from the fourth report, as the second phase of the Kyoto Protocol – 
currently being transposed into EU legislation – is based on the assumptions contained 
within this report. As such, we understand that European climate change policy will not 
be updated to reflect data from the fifth report until 2020 at the earliest.   

4.1.5.2 System Boundaries 

The environmental model covers the following aspects of the waste management 
system: 

 The fuel use associated with waste collection (for residual waste, source 
segregated organic material and dry recyclables) as well as impacts associated 
with sorting recyclables; 

 Benefits associated with dry recyclables (calculated by comparison with the 
impacts associated with producing material from virgin inputs);  

 Impacts associated treating source segregated organic material; and 
 Impacts associated with treating residual waste. 

4.1.5.3 Dealing with Impacts over Time – the Discount Rate 

There are two ways in which the issue of time has to be considered in the context of the 
existing model: 

1. First, the model is designed to project waste management out to the year 2030. 
Impacts will, therefore, occur at different points in time depending upon the year 
in which waste is consigned to one or other management method; and 

2. Second, some waste management processes – notably biological processes 
(landfill, composting, anaerobic digestion, MBT) – give rise to emissions which 
occur over an extended period of time after the waste was first received.  

In order to account for the different time period in which impacts occur, the model 
applies a social discount rate of 4% (which is the value proposed for use in Impact 
Assessments undertaken by the European Commission).  

For waste treatments which lead to emissions over an extended time horizon, such as 
landfill, then if the material is landfilled in Year X, the model assigns all the impacts 
associated with future emissions from the waste landfilled in Year X, discounted in the 
appropriate manner, to that year. We believe this gives the most realistic view to policy 
makers of the effect of changes in waste management in that it assigns the effect to the 
year in which a given change takes place.  
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Table 4-10: Damage Costs Applied to the Air Pollutants (2010 Prices) – Key Air Pollutants 

Country NH3 NOx PM2.5 PM10 SO2 VOCs 

Austria € 15,696 € 12,383 € 30,569 € 19,850 € 10,094 € 812 
Belgium € 27,980 € 8,566 € 44,388 € 28,823 € 11,392 € 1,980 
Bulgaria € 6,561 € 5,929 € 19,809 € 12,863 € 4,300 -€ 132 
Cyprus € 17,569 € 9,013 € 27,591 € 17,916 € 7,390 € 378 
Czech Republic € 1,372 € 665 € 13,288 € 8,629 € 1,441 -€ 49 
Denmark € 20,340 € 8,887 € 21,430 € 13,915 € 8,693 € 498 
Estonia € 8,011 € 3,919 € 11,231 € 7,293 € 4,835 € 735 
Finland € 6,982 € 1,954 € 7,328 € 4,759 € 4,353 € 214 
France € 4,639 € 1,470 € 7,333 € 4,762 € 3,024 € 253 
Germany € 10,877 € 10,633 € 31,239 € 20,285 € 9,893 € 1,023 
Greece € 21,117 € 14,314 € 45,861 € 29,780 € 12,650 € 1,283 
Hungary € 5,214 € 1,694 € 18,724 € 12,158 € 3,238 € 62 
Ireland € 17,195 € 11,801 € 30,195 € 19,607 € 8,389 € 269 
Italy € 2,420 € 4,109 € 15,656 € 10,166 € 5,960 € 642 
Latvia € 13,497 € 8,629 € 36,601 € 23,767 € 8,218 € 643 
Lithuania € 5,882 € 3,106 € 9,961 € 6,468 € 4,570 € 381 
Luxembourg € 5,923 € 4,702 € 9,978 € 6,479 € 5,118 € 453 
Malta € 23,898 € 12,545 € 33,080 € 21,480 € 10,241 € 1,831 
Netherlands € 8,077 € 588 € 16,271 € 10,565 € 2,926 € 282 
Poland € 20,319 € 7,970 € 40,980 € 26,610 € 13,180 € 1,432 
Portugal € 13,308 € 6,803 € 21,018 € 13,648 € 7,536 € 581 
Romania € 4,806 € 1,389 € 24,644 € 16,002 € 3,682 € 331 
Slovakia € 7,722 € 9,256 € 21,448 € 13,927 € 6,323 € 162 
Slovenia € 18,882 € 10,482 € 21,163 € 13,743 € 8,184 € 294 
Spain € 17,909 € 10,308 € 22,464 € 14,587 € 8,360 € 517 
Sweden € 5,445 € 3,440 € 19,934 € 12,944 € 5,463 € 302 
United Kingdom € 6,516 € 2,370 € 11,521 € 7,481 € 3,204 € 381 
Croatia € 15,583 € 5,326 € 25,322 € 16,443 € 8,033 € 1,007 
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Table 4-11: Damage Costs Applied to the Air Pollutants (2010 Prices) – Heavy Metals 

Country Arsenic Cadmium Chromium Nickel 1, 3 
Butadiene Benzene PAH Form-

aldehyde Dioxins/furans 

Austria € 369,000 € 29,000 € 39,000 € 4,000 € 500 € 80 € 1,315,000 € 220 € 28,000,000 
Belgium € 435,000 € 50,000 € 67,000 € 6,700 € 840 € 120 € 1,332,000 € 360 € 28,000,000 
Bulgaria € 328,000 € 17,000 € 22,000 € 2,200 € 280 € 50 € 1,304,000 € 120 € 28,000,000 
Cyprus € 340,000 € 20,000 € 27,000 € 2,700 € 340 € 50 € 1,307,000 € 140 € 28,000,000 
Czech Republic € 371,000 € 30,000 € 40,000 € 4,100 € 500 € 80 € 1,315,000 € 220 € 28,000,000 
Denmark € 323,000 € 15,000 € 20,000 € 2,000 € 250 € 40 € 1,301,000 € 110 € 28,000,000 
Estonia € 301,000 € 8,300 € 11,000 € 1,100 € 140 € 30 € 1,296,000 € 60 € 28,000,000 
Finland € 304,000 € 9,100 € 12,000 € 1,200 € 150 € 30 € 1,296,000 € 60 € 28,000,000 
France € 390,000 € 33,000 € 49,000 € 4,800 € 610 € 90 € 1,320,000 € 270 € 28,000,000 
Germany € 420,000 € 45,000 € 61,000 € 6,100 € 760 € 110 € 1,328,000 € 330 € 28,000,000 
Greece € 330,000 € 17,000 € 23,000 € 2,400 € 290 € 50 € 1,304,000 € 120 € 28,000,000 
Hungary € 368,000 € 29,000 € 39,000 € 3,800 € 480 € 70 € 1,314,000 € 210 € 28,000,000 
Ireland € 324,000 € 15,000 € 20,000 € 2,000 € 260 € 40 € 1,302,000 € 110 € 28,000,000 
Italy € 380,000 € 33,000 € 44,000 € 4,400 € 540 € 80 € 1,317,000 € 240 € 28,000,000 
Latvia € 307,000 € 10,000 € 13,000 € 1,300 € 160 € 30 € 1,297,000 € 70 € 28,000,000 
Lithuania € 316,000 € 13,000 € 17,000 € 1,700 € 220 € 40 € 1,300,000 € 90 € 28,000,000 
Luxembourg € 377,000 € 32,000 € 43,000 € 4,300 € 530 € 80 € 1,317,000 € 240 € 28,000,000 
Malta € 312,000 € 12,000 € 15,000 € 1,500 € 200 € 30 € 1,298,000 € 80 € 28,000,000 
Netherlands € 446,000 € 53,000 € 71,000 € 7,200 € 890 € 130 € 1,334,000 € 390 € 28,000,000 
Poland € 358,000 € 26,000 € 35,000 € 3,500 € 430 € 70 € 1,312,000 € 190 € 28,000,000 
Portugal € 331,000 € 18,000 € 24,000 € 2,400 € 300 € 50 € 1,305,000 € 120 € 28,000,000 
Romania € 339,000 € 20,000 € 27,000 € 2,700 € 330 € 50 € 1,306,000 € 140 € 28,000,000 
Slovakia € 366,000 € 28,000 € 38,000 € 3,700 € 470 € 70 € 1,313,000 € 210 € 28,000,000 
Slovenia € 371,000 € 30,000 € 40,000 € 4,100 € 500 € 80 € 1,315,000 € 220 € 28,000,000 
Spain € 329,000 € 17,000 € 23,000 € 2,200 € 280 € 50 € 1,304,000 € 120 € 28,000,000 
Sweden € 318,000 € 13,000 € 18,000 € 1,800 € 230 € 40 € 1,300,000 € 90 € 28,000,000 
United Kingdom € 376,000 € 32,000 € 42,000 € 4,300 € 530 € 80 € 1,316,000 € 230 € 28,000,000 
Croatia € 349,000 € 23,000 € 31,000 € 3,100 € 390 € 60 € 1,309,000 € 160 € 28,000,000 
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4.1.5.4 Energy Generation 

Given that the scenarios appraised in this study reflect changes to current waste 
management, the use of the marginal energy source appears to be the right approach to 
take within the current analysis. However, determining which is the marginal source 
across each Member State is not straightforward. A detailed discussion of this subject is 
provided in the documentation which accompanies the model. 25 

As part of the consultation process undertaken as part of the project Member States 
were asked to supply specific data on the marginal electricity and heat generation source 
including projections of this data going out to 2030. Respondents were also asked to 
provide information on the generation mix for both types of energy. Responses were 
received from some member states in respect of the marginal source of electricity 
generation, although the majority were not able to provide any information in respect of 
the marginal heat source, and few provided information in respect of future variations in 
the mix. The approach taken in the model is as follows: 

 Where countries have supplied us with assumptions on the marginal sources, this 
data is incorporated into the model; 

 Where only the grid mix data was supplied by MS, this was used in the model; 
 Where no information on energy generation was supplied by the Member State we 

have used data on the electricity and heat generation mix from the IEA and 
European Commission (see tables below).  

Table 4-12 presents the assumptions used for electricity impacts for each Member State 
in 2011 and Table 4-13 presents the heat mix for each Member State in 2011. The 
emission factors (i.e. air pollutants) associated with the generation of heat and electricity 
from each of the sources identified in these tables are presented are summarised within 
the documentation accompanying the model.  

Table 4-12: Electricity Generation Mix – EU Member States  

Member State Coal Gas Nuclear Renewables1 Other2 

Austria 7.29% 17.88% 0.00% 72.00% 2.83%
Belgium 6.74% 32.13% 51.76% 7.02% 2.35%
Bulgaria 48.71% 5.17% 31.47% 13.79% 0.86%
Croatia 25.99% 0.00% 0.00% 48.01% 25.99%
Cyprus3 0.00% 0.00% 0.00% 0.00% 100.00%
Czech Rep. 59.20% 1.19% 33.08% 6.32% 0.21%
Denmark4 91% 5% 0% 24.84% 4%
Estonia3 0% 2% 0% 9% 89%
Finland4 100% 0% 0% 0% 07%
France3 5% 4% 78% 10% 2%
Germany 43.40% 13.31% 22.77% 16.18% 4.33%
Greece 55.71% 17.96% 0.00% 13.78% 12.54%

                                                 

 
25 Eunomia Research & Consulting and Copenhagen Resource Institute (in development) Development of a 
Modelling Tool on Waste Generation and Management, Report for the European Commission DG 
Environment, www.wastemodel.eu  

http://www.wastemodel.eu/
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Member State Coal Gas Nuclear Renewables1 Other2 

Hungary3 18% 30% 44% 2% 5%
Ireland3 28% 62% 0% 8% 3%
Italy 14.84% 50.32% 0.00% 24.61% 10.23%
Latvia4 0.00% 100% 0.00% 0% 0.00%
Lithuania 0.00% 60.38% 0.00% 28.30% 11.32%
Luxembourg 0.00% 73.31% 0.00% 24.99% 1.70%
Malta4 0.00% 0.00% 0.00% 2% 98%
Netherlands 23.44% 60.53% 3.73% 8.16% 4.14%
Poland4 100% 0% 0% 0% 0%
Portugal4 0% 100% 0% 0% 0%
Romania 34.16% 12.05% 19.14% 33.50% 1.16%
Slovak Rep.  16.35% 7.53% 53.84% 19.59% 2.69%
Slovenia4 100% 0% 0% 0% 0%
Spain3 9% 32% 21% 31% 8%
Sweden4 0% 100% 0% 0% 0%
UK4 0% 100% 0% 0% 0%
Notes: 

1. Includes biofuels and biomass 
2. Includes oil and waste 
3. Fuel mix data supplied by Member State 
4. Marginal source data supplied by Member State 

Sources: IEA Statistics (available from www.iea.org/stats/ ); European Commission Country Factsheets 
(available from http://ec.europa.eu/energy/observatory/countries/doc/2012-country-factsheets.pdf ) 

 

Table 4-13: Heat Generation Mix – EU Member States  

Member State Coal Gas Oil Biomass  Other  

Austria 5% 44% 10% 33% 9%
Belgium 0% 86% 0% 2% 12%
Bulgaria 37% 49% 9% 0% 6%
Croatia 0% 0% 0% 0% 0%
Cyprus 0% 0% 0% 0% 0%
Czech Rep. 68% 23% 2% 2% 4%
Denmark 26% 28% 5% 20% 21%
Estonia1 0% 42% 26% 31% 0%
Finland 35% 25% 8% 27% 5%
France 10% 61% 16% 0% 13%
Germany 32% 49% 2% 3% 14%
Greece 99% 0% 1% 0% 0%
Hungary 13% 76% 6% 2% 3%
Ireland 0% 0% 0% 0% 0%
Italy 1% 60% 35% 3% 3%
Latvia1 1% 81% 2% 16% 0%
Lithuania1 0% 73% 3% 23% 1%
Luxembourg 0% 0% 0% 100% 0%
Malta1 0% 0% 95% 2% 3%
Netherlands 11% 77% 4% 1% 7%
Poland1 0% 31% 18% 51% 0%
Portugal 0% 70% 30% 0% 0%
Romania 25% 64% 9% 2% 0%
Slovak Rep.  23% 53% 12% 6% 7%

http://www.iea.org/stats/
http://ec.europa.eu/energy/observatory/countries/doc/2012-country-factsheets.pdf


 

189 

 

Member State Coal Gas Oil Biomass  Other  

Slovenia1 57% 31% 2% 10% 0%
Spain 0% 0% 0% 0% 0%
Sweden2 0% 0% 0% 100% 0%
UK2 0% 100% 0% 0% 0%
Notes 

1. Fuel mix data supplied by Member State 
2. Marginal source data supplied by Member State 

Sources: IEA Statistics (available from www.iea.org/stats/ ); European Commission Country Factsheets 
(available from http://ec.europa.eu/energy/observatory/countries/doc/2012-country-factsheets.pdf ) 
 

Table 4-14 confirms the emissions factors used to estimate the impacts of electricity 
generation for the different generation sources considered within the current analysis, 
whilst Table 4-15 confirms the emissions factors used to estimate the impacts of heat 
generation.  

Table 4-16 presents the emissions factors used for diesel combustion. The source of the 
emissions data is the ecoinvent database, which includes for the majority of fuels a 
dataset considered to be representative of European facilities. 

http://www.iea.org/stats/
http://ec.europa.eu/energy/observatory/countries/doc/2012-country-factsheets.pdf
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Table 4-14: Emissions Factors for Electricity Generation (tonnes pollutant / kWh) 

 CO2e NH3 NOx PM SO2 VOCs 

Gas 0.4 1.4034E-10 2.5304E-07 1.275E-09 1.6263E-09 1.5578E-09 

Coal 0.8 2.6636E-10 7.1098E-07 2.428E-09 4.1141E-08 1.6624E-08 

Nuclear 0.001 1.4504E-10 3.8024E-09 6.398E-10 1.6195E-08 1.8067E-10 

Renewables 0.001 3.675E-11 8.6228E-09 1.619E-09 1.3942E-08 2.3682E-09 

Source: ecoinvent 

 Arsenic Cadmium Chromium Nickel 1, 3 Butadiene Benzene PAH Formaldehyde Dioxins/furans 

Gas 2.76E-15 2.3269E-15 1.2903E-16 2.2382E-12 2.0709E-19 1.7024E-12 2.4785E-13 1.9003E-12 6.3519E-19 

Coal 6.735E-12 1.7428E-12 1.3353E-13 1.4377E-11 6.5556E-19 1.0881E-14 6.5846E-13 2.996E-11 1.5426E-18 

Nuclear 2.006E-13 3.1833E-13 8.9085E-15 6.4668E-12 1.3962E-18 1.6996E-11 2.5287E-13 1.0827E-11 4.2164E-19 

Renewables 3.126E-13 8.2309E-14 3.0718E-14 2.623E-12 6.548E-19 2.8188E-11 2.1087E-13 5.3271E-12 3.6474E-18 

Source: ecoinvent 

 

 

 

 

 



 

191 

 

Table 4-15: Emissions Factors for Heat Generation (tonnes pollutant / kWh) 

 CO2e NH3 NOx PM SO2 VOCs 

Gas 0.2 2.97E-11 1.37E-07 1.18E-09 9.53E-09 1.09E-09 
Coal 0.3 1.52E-10 9.13E-07 1.82E-07 2.27E-06 8.03E-09 
Oil 0.25 6.47E-11 1.23E-07 5.97E-09 2.35E-07 2.22E-09 
Solid biomass 0.001 8.31E-09 7.31E-07 5.61E-07 1.73E-08 5.19E-08 

Source: ecoinvent 

 Arsenic Cadmium Chromium Nickel 1, 3 Butadiene Benzene PAH Formaldehyde Dioxins/furans 

Gas 1.47E-13 9.46E-14 6.94E-15 4.75E-12 6.74E-18 1.46E-09 3.65E-11 3.72E-10 1.36E-18 
Coal 1.14E-10 7.35E-12 1.02E-10 9.36E-11 1.21E-17 2.28E-09 5.38E-13 3.79E-10 9.08E-17 
Oil 1.31E-12 2.95E-12 1.95E-14 3.59E-11 2.13E-18 6.37E-10 1.95E-12 3.59E-11 9.77E-19 
Solid biomass 4.91E-12 3.47E-12 2.00E-13 3.06E-11 1.41E-17 4.38E-09 5.33E-11 6.27E-10 1.59E-16 

Source: ecoinvent 

 

Table 4-16: Emissions Factors for Diesel Combustion (tonne / litre) 

 CO2e NH3 NOx PM SO2 VOCs Arsenic Cadmium 

Diesel 0.0026 6.83E-10 1.30E-06 5.78E-08 2.48E-06 2.34E-08 1.39E-11 3.12E-11

 Chromium Nickel 1, 3 Butadiene Benzene PAH Formaldehyde Dioxins/furans

Diesel 2.06E-13 3.79E-10 2.25E-17 6.73E-09 2.05E-11 3.79E-10 1.03E-17

Source: ecoinvent
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4.1.5.5 Impacts of Differente Waste Mangement Options 

Section 4.1.5.1 outlines the damage costs that were used to monetise the impact of 
climate change and air pollution resulting from a number of common pollutants. Simply 
put, the model uses these damage costs and multiplies them by the quantity of each air 
pollutant that is created or avoided by the option that is being modelled. This process is 
summarised in Figure 4-8. 

Figure 4-8:  Calculating the Damage Costs Resulting from Emissions to Air 

 
   

The model includes default assumptions for the amount of air emissions that arise or are 
avoided from each of the waste management options shown in Figure 4-8. These are 
very briefly introduced below. 

Waste Prevention 

Table 4-17 presents the data on avoided manufacturing burdens for key waste materials. 
The table shows the data on avoided greenhouse gas burdens and that associated with 
the main air quality impacts.26 Biogenic CO2 emissions are also separately presented 
where data is available.  

                                                 

 
26 In addition to the impacts shown in the table, there will also be some avoided heavy metal burdens not 
shown in the table, but these typically have a relatively minor impact in comparison to those shown in the 
table 
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Table 4-17: Avoided Manufacturing Burdens 

Air Quality Impacts (tonne pollutant per tonne of material) 

Material 

Global Warming 
Potential, tonne 

CO2 eq. per tonne 
material (excl. 
biogenic CO2) 

Biogenic CO2 

(tonne CO2 eq. per 
tonne material) NH3 NOx PM2.5 PM10 SO2 VOCs 

Paper 0.96 3.01E-03 2.00E-05 0.00379 3.42E-05 6.90E-05 3.90E-03 7.54E-05 
Card 1.32 3.25E-03 1.63E-05 0.00351 4.71E-05 1.20E-05 4.08E-03 9.46E-05 
Plastics 1.95 1.08E-06 3.13E-06 3.23E-03 8.25E-05 3.17E-05 4.10E-03 9.38E-05 
Glass 0.88 1.19E-03 2.09E-06 0.00316 5.72E-05 5.37E-05 0.0039 0.00022472 
Ferrous metal 1.79 1.76E-03 8.67E-06 0.003803 0.001461 0.003126 0.004 0.00026858 
Non-ferrous metal 11.46 2.52E-02 5.84E-05 0.0171 0.002025 0.006594 0.0349 0.0020501 
Food waste 3.80 No data 5.32E-04 3.49E-03 3.70E-05 7.70E-05 1.46E-03 3.87E-05 
Textiles 26.12 4.62E-02 0.017222 0.077 0.001379 0.000809 0.153 0.0016132 
Wood  0.41 0.56 6.00E-05 1.80E-03 4.00E-04 6.00E-05 7.40E-04 0.0012 
WEEE 5.28 0.01 1.7572E- 5 0.0138 0.001261 0.001258 0.0238 0.000806 

Sources: ecoinvent and Sima Pro life cycle databases; Stoessel F, Juraske R, Pfister S and Hellweg S (2011) Life Cycle Inventory and Carbon and Water Footprint of 
Fruits and Vegetables: Application to a Swiss Retailer, Environmental Science & Technology, 46, pp3253-3262 
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Recycling 

A summary of assumptions with regard to the climate change impacts of recycling 
different materials is presented in Table 4-18 which also contains the sources of the 
information used.27 The climate change impacts associated with recycling are global 
impacts – as such, there is no difference in the impact of one tonne of CO2 emitted 
within Europe’s geographical boundaries to the same quantity emitted outside 
Europe.  

Table 4-18: Impacts of Dry Recycling – Values Used in the Model 

 GWP Biogenic CO2 Source 

Card  -0.001 -1.421 ecoinvent 

Newsprint -0.231 -0.258 ecoinvent 

Bottle plastics -1.182 0.042 APME (via WRATE) 

Mixed dense plastics -1.075 0.056 APME (via WRATE) 

Textiles  -4.459 -0.604 WRATE 

Wood -0.062 0.000 Prognos 

Glass - aggregate -0.025 -0.001 WRATE 

Glass - containers -0.229 0.001 British Glass 

Ferrous metal -1.631 -0.003 ecoinvent 

Non-ferrous metal -9.17 - EEA 

WEEE  -1.482 - UN University 

Sources: ecoinvent; WRATE; Huisman, J., et al (2008) 2008 Review of Directive 2002/96 on Waste 
Electrical and Electronic Equipment – Study No. 07010401/2006/442493/ETU/G4, United Nations 
University, Bonn Germany, cited in Zero Waste Scotland (2011) The Scottish Carbon Metric, report for 
Scottish Government, March 2011; Prognos / IFEU / INFU (2008) Resource Savings and CO2 

Reduction Potential in Waste Management in Europe and the Possible Contribution to the CO2 
Reduction Targets in 2020, October 2008 

 

The air quality impacts of recycling are considered under the CBA approach. Whereas 
a number of authors have considered the climate change benefits of recycling, much 
less data is publicly available regarding the air quality impacts of recycling. 

Where damage cost data is used within the assessment, air quality impacts vary 
geographically across European Member States. This makes it possible to estimate 

                                                 

 
27 A literature review outlining the rationale for using these figures has been produced as part of the 
modelling project. 
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impacts where the emissions are known to occur in EU countries. However, both the 
recycling of the material, and the location of the ‘avoided primary production’ might 
well be outside the EU. There is a long history of exports of fibres to Asia, whilst the 
export of plastics for recycling has also become increasingly significant. For scenario 
analysis, therefore, it would ideally be known where any additional material was going 
to be recycled, in what location primary production was being avoided, and what the 
relevant set of damage costs would be in those countries. In practice, these questions 
are difficult to answer, not least because no damage cost data exists for countries 
outside of Europe. These issues add a further layer of complexity to the consideration 
of the air quality impacts associated with dry recycling, where some of both the 
primary and secondary manufacture of certain materials is likely to take place outside 
Europe, and where material flows across Member States are also likely to occur.  

High level data on European production and the extra-European imports and exports 
of the materials commonly recycled is available through several databases as well as 
via publications of the European trades associations and other publications of the 
European Commission.28 The project team also surveyed Member States for 
information on the proportion of collected recyclate exported outside of Europe for re-
processing, and received relevant information in this respect from a number of 
countries. This data is summarised in Table 4-19. The data is used to inform the 
decision for the inclusion or exclusion of the air quality benefits associated with 
recycling.  

Where the available data suggests a significant proportion of both the primary and 
secondary manufacture takes place within Europe, the air quality benefits of recycling 
are included within the analysis. This is assumed to be the case for paper/card, 
plastics, glass and wood. Although a significant proportion of metal reprocessing 
takes place within Europe, a significant proportion of the primary manufacture takes 
place outside it. The latter is also true for a significant proportion of primary textiles 
manufacture, and in this case a significant proportion of material collected through 
“recycling” collections is actually sold for resale in countries outside of the EU. Air 
quality benefits associated with recycling are therefore excluded for these materials, 
as the impacts are felt to be too uncertain to be quantified using damage cost data. 

Given this methodology, the principal air quality impacts used in the model are 
outlined in Table 4-20 which provides this information in terms of the tonnes of 
pollutant per tonne of recyclate.  

                                                 

 
28 Relevant information can be found in Comext and Market Access Databases (see 
http://epp.eurostat.ec.europa.eu/newxtweb/ and http://madb.europa.eu/madb/indexPubli.htm ). 
Other sources: Ecorys / Danish Technical Institute / Cambridge Econometrics / CES ifo / Idea Consult 
(2008) Study on the Competitiveness of the European Steel Sector: Within the Framework of Sectoral 
Competitiveness Studies ENTR/06/054, Final Report for DG Enterprise and Industry, August 2008; 
Plastics Europe (2010) Plastics – the Facts 2010: An Analysis of European Plastics Production, 
Demand and Recovery for 2009; CEPI (2013) Key Statistics: European Pulp and Paper Industry 2012 

http://epp.eurostat.ec.europa.eu/newxtweb/
http://madb.europa.eu/madb/indexPubli.htm
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Table 4-19: Treatment of Air Quality (AQ) Benefits from Recycling in the Cost-Benefit Analysis (CBA) 

Location of primary manufacture Reprocessing of recyclate Treatment of AQ benefits in the CBA 

Paper / card A significant proportion currently takes place 
within the EU 

Some is exported but the majority is 
remanufactured within the EU AQ benefits of recyclate included 

Plastic A significant proportion currently takes place 
within the EU 

Some is exported but the majority is 
remanufactured within the EU AQ benefits of recyclate included 

Textiles A significant proportion currently takes place 
outside of the EU 

Recycled textiles largely treated within the EU but 
textiles suitable for reuse may be exported outside 
it 

AQ benefits of recyclate excluded 

Wood A significant proportion takes place within the 
EU 

Much is reused within the EU although relatively 
little is recycled AQ benefits of recyclate included 

Glass  Most takes place within the EU Not typically exported outside the EU AQ benefits of recyclate included 

Ferrous metal A significant proportion of primary steel 
production takes place outside of the EU  

A significant proportion of steel reprocessing takes 
place within the EU AQ benefits of recyclate excluded 

Non-ferrous metal A significant proportion of primary aluminium 
production takes place outside of the EU 

A significant proportion of aluminium reprocessing 
takes place within the EU AQ benefits of recyclate excluded 

Sources: Comext database (see http://epp.eurostat.ec.europa.eu/newxtweb/ ) and Market Access Databases (see http://madb.europa.eu/madb/indexPubli.htm );  
Ecorys / Danish Technical Institute / Cambridge Econometrics / CES ifo / Idea Consult (2008) Study on the Competitiveness of the European Steel Sector: Within the 
Framework of Sectoral Competitiveness Studies ENTR/06/054, Final Report for DG Enterprise and Industry, August 2008; Plastics Europe (2010) Plastics – the 
Facts 2010: An Analysis of European Plastics Production, Demand and Recovery for 2009; CEPI (2013) Key Statistics: European Pulp and Paper Industry 2012 

 

 

 

http://epp.eurostat.ec.europa.eu/newxtweb/
http://madb.europa.eu/madb/indexPubli.htm
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Table 4-20: Principal Air Quality Impacts of Dry Recycling– Values Used in the Model 

Tonnes of pollutant per tonne of recyclate 
 

NH3 NOx PM2.5 PM10 SO2 VOCs 

Card  0.0000505 -0.00122 -0.000385 -0.00000646 -0.0000065 -0.000161 

Newsprint -0.00000333 -0.00122 -0.000128 -0.0000073 -0.00000735 -0.0000443 

HDPE (bottles) 0.00000914 -0.00227 -0.000108 0.000000565 0.00000488 -0.00351 

PP PS (mixed dense plastic) 0.00000577 -0.00221 -0.0000984 -0.00000414 0.00000318 -0.00302 

Wood -2.26E-07 -5.89E-06 -0.00000475 0.0000057 0.0000034 -0.0000751 

Glass aggregate -0.00000107 -0.000122 -0.00000412 -7.47E-07 -0.00000265 -0.0000266 

Glass container -0.00015 -0.000588 -0.0000429 -0.00000573 -0.0000277 -0.0000533 

Notes: 

Recycling processes also result in minor benefits in respect of heavy metal emissions, which are not shown in the table. 

Air quality impacts for metals and textiles are not included in the model. 
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4.1.5.6 Biowaste Treatment 

Composting 

The following assumptions have been made with regard to air emissions from open-air 
windrow and in vessel composting facilities.  

Greenhouse Gases 

Our assumptions for biogenic CO2 generation assume the production of a relatively 
mature compost, such that more of the gas is emitted during the composting phase than 
would be the case with a less mature product. 

There is some debate as to whether methane is emitted in any significant quantities at 
well managed compost sites. Some have suggested that where process is managed 
correctly, methane emissions will be negligible as those that occur in the middle of the 
composting mass will be oxidised at the surface of the composting piles.29 

For enclosed facilities we assume emissions of 700 g of CH4 per tonne of waste to 
facility, whilst the figure for open (windrow) processes is taken to be 50 g of CH4 per 
tonne. These values reflect the lowest values seen in Amlinger et al (2008) and are taken 
to be indicative of well managed composting processes.30 

N2O emissions from composting plant are closely linked to ammonia emissions and are 
therefore discussed below. 

Nitrogenous Emissions 

There are two principle sources of nitrous oxide emissions in composting processes: 

 Direct emissions of the gas to air from the composting process itself; and 

 Additional emissions resulting from the use of biofilters in enclosed processes to 
reduce emissions of ammonia. 

For enclosed (in vessel) facilities, we assume the use of a biofilter. This has the effect of 
converting some of the ammonia to N2O, such that emissions of the latter are higher for 
enclosed facilities. Ammonia emissions are therefore higher at open air facilities, where 
no such abatement equipment can be used. Data in this respect is presented in Table 
4-21. Ammonia emissions are somewhat higher for food waste as the material typically 
contains more nitrogen than is the case with garden waste.  

Table 4-21: Nitrogenous Emissions to Air from Composting Facilities 

 Open air composting facilities (g 
gas per tonne of waste treated) 

Enclosed (in vessel) composting 
facilities (g gas per tonne of 

waste treated) 
N2O 100 150 
Ammonia – food waste 540 27 
Ammonia – garden waste 339 17 

                                                 

 
29 Dimitris P. Komilis and Robert K. Ham (2004) Life-Cycle Inventory of Municipal Solid Waste and Yard 
Waste Windrow Composting in the United States, Journal of Environmental Engineering, Vol. 130, No. 11, 
November 1, 2004, p.1394 
30 Amlinger F, Peyr S and Cuhls C (2008) Greenhouse Gas Emissions from Composting and Mechanical 
Biological Treatment, Waste Management and Research, 26, pp47-60 
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Emissions of ammonia can be further reduced through the use of a scrubber prior to the 
biofilter. This is not included within the model as the technology is not employed as 
standard throughout Europe. The approach taken in the model will therefore 
overestimate pollution impacts from enclosed facilities in countries such as Germany 
and Austria where the use of this type of abatement equipment is more prevalent. The 
use of such equipment can result in a reduction in ammonia emissions of 80%. 

VOCs 

Relatively few studies make reference to emissions of VOCs. In the UK, however, the 
Environment Agency did measure emissions from sites suggesting VOC emissions in the 
order of 25 g per tonne of waste treated at the facility.31 This figure is reduced for in-
vessel facilities where it is assumed the use of biofilters reduces the emissions by 80%. 
The use of biofilters is assumed to result in zero damage cost for the remaining 20% of 
VOC emission (i.e. the biofilter is assumed to remove those pollutants that result in the 
health effects). 

In addition to the above impacts the model also takes into account the benefits of using 
compost on agricultural land as this helps to offset the use of chemical fertilisers. 
Further details on this and the assumed energy use at composting facilities can be found 
in the documentation which accompanies the model. 

Anaerobic Digestion 

As is the case with composting processes, direct emissions to air from AD systems result 
both from the treatment process itself as well as from the use of the digestate. In 
addition to biogenic CO2 emissions, some fugitive methane emissions occur. Further 
emissions impacts arise from the combustion of the biogas during its utilisation for 
energy generation; as such emissions impacts are typically higher than is the case for 
composting processes, although the energy generation also results in avoided emissions 
impacts which are discussed below. Assumptions are presented in Table 4-22. 

Table 4-22: Emissions from the AD process 

 Emissions impacts, tonnes pollutant per tonne of 
waste treated 

Biogenic CO2 

Food waste 
Garden waste 

 
0.45 
0.27 

CH4 

Food waste 
Garden waste 

 
0.002 
0.001 

NH3 1.25E-05 
NOx 0.00025 
PM 0.00002 
SO2 0.00002 
VOCs 0.00004 

                                                 

 
31 Environment Agency (2000) Life Cycle Inventory Development for Waste Management Operations: 
Composting and Anaerobic Digestion, R&D Project Record P1/392/4 
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In addition to the process emissions, additional climate change impacts result from the 
use of digestate: 

 Assumed to be 0.05 tonnes CO2 equivalent per tonne of feedstock where food 
waste is the feedstock; 

 Assumed to be 0.98 tonnes CO2 equivalent per tonne of feedstock where garden 
waste is the feedstock. 

Energy requirements for the AD process are typically met through energy generated at 
the plant. Benefits from energy generation included within the model account for the use 
of energy through the AD process, taking into account the electricity and heat used by 
the AD process.  

Assumptions regarding the net energy generation for each option are outlined in Table 
4-23, which presents values for food and garden waste. The data confirms that energy 
generation from garden waste is much lower than that of food waste, as garden waste is 
more resistant to the anaerobic degradation process. Avoided emissions from the energy 
generation are calculated based on the data presented in Section 4.1.5.4.  

Table 4-23: Energy Generation from AD Facilities  

Biogas combustion in a gas engine Upgraded biogas (bio-methane) 

 Electricity  
(kWh / tonne of 

waste) 

Heat  
(kWh / tonne of 

waste) 

Gas grid1  
(kWh / tonne of 

waste) 

Vehicle fuel2 
(litres vehicle fuel 

/ tonne waste) 
Food 376 182 915 80
Garden  161 78 395 38
Notes 

1. Bio-methane utilised in this way is assumed to offset an equivalent amount of natural gas.   
2. Bio-methane utilised in this way is assumed to offset an equivalent amount of diesel 

combusted in a heavy goods vehicle  

 

4.1.5.7 Landfill 

Data on the generation of landfill gas from the degradation of the organic waste streams 
was obtained from the ETC/EEA landfill model.32 This allowed for the development of 
country-specific emissions factors for landfilled wastes. The ETC/EEA landfill model was 
developed on the basis of the 2006 IPCC guidelines.33 Methane emissions were 
calculated on the basis of a first order decay model, provided by the IPCC and used by 
countries for the National Inventory Reporting (NIR).34 

                                                 

 
32 ETC/EEA (2009). Waste model developed internally by the European Topic Centre for the EEA for internal 
use. Supporting Documentation for the model: ETC/SCP (2011). Projections of Municipal Waste 
Management and Greenhouse Gases. Prepared by Bakas et al., 89 pp. Copenhagen, Denmark. 
33 IPCC (2006). 2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume 5 Waste.  
34 Excel model available from IPCC (2006). 2006 IPCC Guidelines for National Greenhouse Gas Inventories 
Volume 5 Waste.  
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Some of the main environmental assumptions associated with lanfilling are presented 
below. 

Gas Capture Assumptions under the Life Cycle and Cost Benefit Approaches 

The model assumes that 50% of the landfill gas is captured from all sites in all Member 
States.  

Gas Capture Assumptions under the Inventory Approach 

The ETC/EEA model assumes a maximum feasible recovery rate for landfill gas of 50%. 
This percentage is considered a maximum technically achievable recovery rate, and it 
has been used as the maximum, regardless of the values reported in the NIR and CRF.35 
For countries with a recovery rate smaller than 50%, the model uses the countries’ 
reported recovery figures. Estimates of gas collection are based on 2007 data which was 
reported in 2009. 

Oxidation of Landfill Gas 

Some of the uncaptured landfill gas will be oxidised as it passes through the cap to the 
surface, the proportion being dependent upon the nature of the cap. The model assumes 
that this is 10%, based on information from the IPCC and US EPA; however, it is 
acknowledge that in many cases this may overestimate fugitive emissions of methane 
occurring from landfill.  

Direct Emissions to Air 

Direct emissions to air will relate to gas generation assumptions and landfill gas 
management. Impacts from landfilled waste occur over a considerable time period. The 
approach used to consider the effect of this time delay is outlined for each assessment 
method.  

Life Cycle Approach 

Thee life cycle approach used in the model considers only the climate change impacts 
through calculating the GWP of each treatment method. 

Landfill impacts are calculated over a 100 year period, with the total impact over this 
period being attributed to the year in which the waste is deposited. Impacts are only 
considered for the biogenic materials (food and garden waste, paper, textiles, wood, 
miscellaneous combustibles and fines). At the end of the 100 year period, some of the 
biogenic carbon remains un-emitted. The GWP results for landfill are therefore adjusted 
with a credit for the un-emitted biogenic carbon, which is intended to account for the 
exclusion of the biogenic CO2 impacts from the GWP calculation.  

The size of the credit will depend on the assumptions contained within the MS landfill 
models in respect of the behaviour of the degradable organic carbon, and will also vary 
between different types of organic waste. For example: 

 Where food waste is landfilled in Austria, 50% of the biogenic carbon is assumed 
to be stored at the end of the period of analysis, leading to a temporary storage 

                                                 

 
35 Some countries in their reporting claim that higher methane extraction rates are attainable; however 
given the uncertainties associated with modelling these impacts a more conservative approach has been 
taken 



 

202 

 

credit of 366 CO2 eq. per tonne of food waste (food waste is assumed to contain 
200 kg of biogenic carbon); 

 Where paper is landfilled in Spain, 192 kg of carbon is assumed to be stored out 
of a total of 300 kg of biogenic carbon, leading to a temporary storage credit of 
704 kg CO2 equivalent per tonne of paper. 

Some biogenic carbon is converted in landfills to methane, not CO2. Under the life cycle 
methodology the impact of the methane emissions is adjusted downwards by an amount 
equivalent to the GWP associated with the emissions of CO2 from the amount of carbon 
in the emitted methane. This approach results a smaller credit to the landfill emissions 
than that applied to account for the sequestration effects. For example: 

 For food waste landfilled in Austria with a methane emission of 33 kg the credit 
for the biogenic carbon emitted as methane is 91 kg CO2 equivalent; 

  For paper landfilled in Spain with a similar methane emission of 32 kg the credit 
for the biogenic carbon emitted as methane is 89 kg CO2 equivalent. 

Cost Benefit Approach 

Where the cost benefit methodology is used, the model applies a discount rate for time 
delayed emissions such as those from landfill. This approach includes the biogenic CO2 
emissions and so there is no need to make allowance for sequestration (long-term 
storage). 

The cost benefit methodology considers air quality impacts as well as the climate change 
impacts. Whilst landfill gas is principally comprised of methane and carbon dioxide, 
approximately 1% of the volume of the gas is made up of trace elements.  This can 
include up to 150 substances including halogenated organics, organo-sulphur 
compounds and aromatic hydrocarbons depending on the nature of the waste.36  

The gases which are emitted in any one year are assumed to be related to the quantity of 
methane or CO2 produced, depending upon whether one is considering raw gas or gas 
once combusted – as is shown in Table 4-24. Methane emissions to the atmosphere and 
methane emissions captured are both used to estimate, on a proportional basis, 
emissions of different trace gases in a given year using the relative composition of gas 
outlined in below. The way this is done is to normalise the concentrations (by weight) so 
that: 

 Where gas is flared (i.e., captured but not used for energy generation), the 
emissions of other gases are calculated with reference to the studies by Enviros 
et al and White et al. The way this is done is by calculating the CO2 content of 
flared gas and calculating the emissions of other gases through the quantities 
relative to CO2 as specified in the two studies mentioned; 

 A similar approach is used to calculate fugitive emissions, but in this case, the 
other emissions are calculated relative to the calculated quantity of methane 
emissions; and 

                                                 

 
36 Komex (2002) Investigation of the Composition and Emissions of Trace Components in Landfill Gas, 
R&D Technical Report P1-438/TR for the Environment Agency, Bristol 
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 For gas which is emitted from the gas engine following its utilisation for energy 
generation, the emissions of other gases are calculated using the quantities 
estimated in other studies relative to calculated CO2 emissions.  

Table 4-24: Non Greenhouse Gas Emissions to Air from Landfilling 

Emissions mg/Nm3 landfill gas 

 Fugitive 

Ratio to CH4 

Flaring 

Ratio to CO2 

Energy generation 

Ratio to CO2 

Source 

Methane 1 0.001818 0.005714 Enviros

Carbon dioxide 1.733333 1 1 Enviros

Carbon monoxide 3.03E-05 4.09E-04 4.09E-04 White et al

Hydrogen sulphide 4.66E-04 1.69E-08 1.69E-08 White et al

Hydrogen chloride 2.67E-06 8.64E-05 1.14E-05 Enviros

Hydrogen fluoride 5.33E-07 1.82E-05 1.14E-05 Enviros

Chlorinated HC 8.10E-05 5.10E-06 5.10E-06 Enviros

Dioxins and furans 0 3.36E-13 5.43E-13 Enviros

Total Particulates 0 3.64E-05 0.00002 Enviros

Nitrogen oxides 0 0.000455 0.002571 Enviros

Sulphur dioxide 0 0.000545 0.0002 Enviros

Cadmium 0 0 2.86E-07 Enviros

Chromium 7.12E-08 1.25E-08 1.25E-08 White et al

Lead 2.00E-08 2.49E-09 2.49E-09 White et al

Mercury 1.41E-08 2.49E-09 4.57E-09 Enviros

Zinc 1.68E-07 6.64E-11 6.64E-11 White et al

Nickel 0 0 3.71E-08 Enviros

Arsenic 0 0 4.57E-09 Enviros

Total VOCs 0.000333 7.73E-06 0 Enviros

Non-methane VOCs 0 8.64E-06 8.57E-05 Enviros

1,1-dichloroethane 0.000036 0 0 Enviros

Chloroethane 1.33E-05 0 0 Enviros

Chloroethene 1.47E-05 0 0 Enviros

Chlorobenzene 0.000032 0 0 Enviros

Tetrachloroethene 0.000044 3.64E-08 5.71E-07 Enviros

Poly-chlorinated biphenyls 0 0 0 White et al

Benzene 3.2E-06 0 0 Enviros

Source: Adapted from White P R, Franke M and Hindle P (1995) Integrated Solid Waste Management: A 
Lifecycle Inventory, Blackie Academic & Professional, Chapman and Hall; Enviros, University of 
Birmingham, RPA Ltd., Open University and Thurgood M (2004) Review of Environmental and Health 
Effects of Waste Management: Municipal Solid Waste and Similar Wastes, Final Report to Defra, March 
2004 
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There are some inconsistencies in this approach, the principal one being that the White 
et al data make little allowance for changes in the level of oxidation of methane through 
the cap of the landfill site. Our model incorporates this as a variable. It is important to 
appreciate here that oxidation may appear not only at the cap (and typical estimates in 
the literature are 10%), but also in the leachate, so that total oxidation of methane to 
carbon dioxide may be greater than is sometimes suggested. 

Landfills produce less of the pollutants for which dose response functions are tolerably 
well known. No external damage costs have therefore been developed for many of 
pollutants listed in Table 4-24. These figures include impacts associated with the use of 
diesel at the facility, and a small amount of avoided emissions resulting from the 
generation of electricity from landfill gas. 

Energy Generation 

For landfilled wastes, avoided impacts relate solely to energy generation from captured 
landfill gas, as no recyclate is recovered through the process. The amount of energy 
generated is directly related to the amount of landfill gas that is generated and 
subsequently captured. Assumptions used with regard to the generation of electricity 
from landfill gas are presented in Table 4-25. 

Table 4-25: Assumptions Used for Electricity Generation from Landfill Gas 

Parameter Value 
Proportion of landfill gas used to generate energy 50% 
Gas engine efficiency 35% 
Calorific value of methane  38 MJ / kg 

 

The proportion of methane contained within landfill gas varies by member state, 
depending on the assumptions contained in the National Inventory Reports. For most 
member states, it is assumed that 50% of the carbon contained in waste forms methane, 
although several (the Netherlands and the Czech Republic) assume 60%, whilst Denmark 
assumes the same proportion is 45%. 

4.1.5.8 Incineration  

Emissions to Air 

Greenhouse gas emissions occurring as a result of the incineration of waste will be 
dependent upon the carbon content of the dry material, along with the overall efficiency 
of energy generation that results from the combustion of that material. As such, climate 
change impacts are directly dependent on the outputs from the Mass Flow Module for 
each Member State. Table 4-26 presents the assumptions used in the model in respect 
of the carbon content of waste materials.  

N2O emissions are modelled based on previous research undertaken by Eunomia on 
behalf of WRAP.37 The considerable uncertainty with respect to these emissions is 
acknowledged within the EU BREF note, which provided a range of 5.5 – 66 g N2O per 

                                                 

 
37 Eunomia (2007) Emissions of Nitrous Oxide from Waste Treatment Processes, Report to WRAP, July 
2007 
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tonne of waste treated by the facility.38 We use the mid-point of these values within the 
current analysis. CH4 emissions are negligible from incineration facilities. 

                                                 

 
38 European Commission (2006) Integrated Pollution Prevention and Control: Reference Document on 
Incineration, August 2006 
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Table 4-26: Carbon Content of Waste Materials 

Carbon content, % fresh matter
Waste Category 

Biogenic Fossil 

Biowastes 16%  
Food 13%  
Garden 18%  
Other biowastes 16%  

Wood   32%  
Wood packaging 32%  
Other wood 32%  

Paper / Cardboard 32%  
Non-packaging paper 32%  
Packaging paper 32%  
Cardboard 31%  

Textiles 15%  
Clothing and footwear 15% 15%
Other textiles 5% 25%

Glass    
Metals    
Plastics   60%

Plastic bottles   60%
Other rigid plastic packaging   60%
Non-packaging rigid plastics   55%
Film packaging (bags etc)   56%
Non-packaging films   56%

WEEE   5%
Large household appliances   5%
Small household appliances   5%
IT and telecommunications equipment   5%
Toys, leisure and sports equipment   40%
Other    

Rubble, soil    
Furniture 10% 10%
Batteries and accumulators    
Other wastes    

ELVs    
Haz (exc WEEE)    
Fines 7%  
Inerts    
Other 9% 8%

 

When analysis of pollution impacts is undertaken using the damage cost approach, 
typically the most significant contribution to the total pollution impacts comes from the 
NOx pollution. The model therefore considers emissions from incineration facilities with 
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SNCR installed to control the NOx, and those that use SCR. Emissions data for 
incineration facilities included in the model are detailed in Table 4-27. 

Table 4-27: Emissions from Incineration Facilities 

Emissions to air, tonnes pollutant per tonne of material 
treated 

Incineration with SNCR Incineration with SCR 

NH3 1.46E-05 1.46E-05 
NOx 0.000828 0.000214 
PM2.5 4.87E-06 4.87E-07 
PM10 9.74E-06 9.74E-07 
SO2 3.9E-05 9.74E-06 
VOCs 3.9E-06 9.74E-07 
Arsenic 8.77E-09 8.77E-09 
Cadmium 9.74E-09 9.74E-09 
Chromium 5.84E-09 5.84E-09 
Nickel 7.79E-09 7.79E-09 
Dioxins/furans 1.52E-13 1.52E-13 

Sources: Information Centre for Environmental Licensing (2002) Dutch Notes on BAT for the Incineration 
of Waste, Report for the Ministry of Housing, Spatial Planning and the Environment, The Netherlands, 
February 2002; European Commission (2006) Integrated Pollution Prevention and Control: Reference 
Document on Incineration, August 2006; ExternE (1999) Externalities of Energy, Vol 10: National 
Implementation, prepared by CIEMAT for the European Commission, Belgium; Chang M B, Huang C K, Wu J 
J, and Chang S H (2000) Characteristics of heavy metals on particles with different sizes from municipal 
solid waste incineration, Journal of Hazardous Materials 79(3): pp229-239 

 

Energy Use and Generation 

The model assumes the incinerator uses 82 kWh of electricity per tonne of waste and 3 
litres of diesel in line with values seen in several literature sources as well as recent 
permit applications for proposed incineration plant in the UK.39 

As is the case with the climate change emissions from the incineration process, the 
energy content of the residual waste treated by the plant is directly linked to the 
composition of the feedstock. Table 4-28 presents assumptions used in the model in 
respect of the calorific values of waste materials. The data presented is the net calorific 
value as received by the plant. 

The model separately considers the performance of four types of incineration plant: 

 Facilities generating only electricity; 

 Plant generating electricity and exporting heat for use outside the plant; 

 Facilities exporting only heat; 

                                                 

 
39 Riemann I (2006) CEWEP Energy Report (Status 2001-2004): Results of Specific Data for Energy, 
Efficiency Rates and Coefficients, Plant Efficiency Factors and NCV of 97 European W-t-E Plants and 
Determination of the Main Energy Results, updated July 2006; VITO (2000) Vergelijking van 
Verwerkingsscenario’s voor Restfractie van HHA en Niet-specifiek Categorie II Bedrijfsafval, Final Report 
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 Incineration plant combusting waste without utilising the energy that is generated 
through the combustion process. 

The model has been set up so that different assumptions regarding generation 
efficiencies for each of the four types of plant can be made for each Member State; in 
addition, there is scope for these efficiencies to vary annually from 2011 to 2030 where 
such data is available for individual Member States. 

Table 4-28: Calorific Values of Waste Materials 

Waste Material Calorific value, MJ / kg 
fm (as received) 

Biowastes 6 
Food 5 
Garden 8 
Other biowastes 6 

Wood   15 
Paper / Cardboard 12 

Non-packaging paper 12 
Packaging paper 12 
Cardboard 12 

Textiles 13 
Clothing and footwear 13 
Other textiles 13 

Glass   
Metals   

Mixed cans   
Steel cans   
Aluminium cans   
Aluminium foil 2 
Other scrap metal   

Plastics 34 
Plastic bottles 34 
Other rigid plastic packaging 34 
Non-packaging rigid plastics 30 
Film packaging (bags etc) 32 
Non-packaging films 32 

WEEE 3 
Large household appliances 3 
Small household appliances 3 
IT and telecommunications equipment 3 
Toys, leisure and sports equipment 25 
Other   

Rubble, soil  
Furniture 10 
Batteries and accumulators   
Other wastes   

End of life vehicles   
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Waste Material Calorific value, MJ / kg 
fm (as received) 

Hazardous waste    
Fines 3 
Inert   
Other 14 

Sources: Phyllis Database for Biomass and Waste, available from http://www.ecn.nl/phyllis/; Beker D and 
Cornelissen A A J (1999) Chemische Analyse Van Huishoudelijk Restafval: Resultaten 1994 en 1995, 
National Institute of Public Health and the Environment, Nederland; Davidsson A, Gruvberger C, 
Christensen T, Hansen T and la Cour Jansen J  (2007) Methane Yield in Source-sorted Organic Fraction of 
Municipal Waste Management, Waste Management 27  pp.406-14; Komilis D, Evangelou A, Giannakis G, 
Lymperis C (2012) Revisiting the elemental composition and the calorific value of municipal solid wastes, 
Waste Management, 32(3), pp372-381  

 

Where no data was provided by MS on the efficiency of incineration facilities the model 
uses the default assumptions for energy generated at incineration plant presented in 
Table 4-29. This data was confirmed as being a reasonable representation of typical 
operating efficiencies for European plant through consultation with the European 
Suppliers of Waste to Energy Technology (ESWET) and the Confederation of European 
Waste to Energy Plants (CEWEP). Some member states provided specific information as 
to the efficiency of their plant; where this was the case, the data was incorporated into 
the model. 

Table 4-29: Energy Generation Efficiencies for Incineration Plant – Default Values 

  
Gross electricity generation 
efficiency  (% exported of 

total energy content) 

Heat utilisation (% heat used of 
total energy content) 

Electricity only 25% - 
CHP  14% 42% 
Heat only - 80% 

 

Recycling 

The efficiency with which metals are recovered from incineration facilities is modelled 
based on a recent literature review undertaken by Grosso et al, which suggested that 
70% of the ferrous metal could be recovered as well as 30% of the non-ferrous metal.40 
The materials recovery is assumed to result in offset emissions as described in Table 
4-18.  

The mass flow model also assumes that bottom ash is also recovered for recycling. 
However, this results in only negligible environmental benefits and as such this has not 
been included in the environmental model. 

Landfilled Residues 

                                                 

 
40 Grosso M, Biganzoli L and Rigamonti L (2011) A Quantitative Estimate of Potential Aluminium Recovery 
from Incineration Bottom Ashes, Resources, Conservation and Recycling, 55, pp1178-1184 

http://www.ecn.nl/phyllis/
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Air pollution control residues from waste incineration facilities consist of a mix of unspent 
reagents and chemicals extracted from the flue gas. They are typically treated as 
hazardous waste and are usually required to be sent to hazardous waste landfills. 
Chlorine, sulphur, heavy metals and dioxins are likely to be concentrated in the air 
pollution control residues produced by incinerators. Ironically, the better flue gas 
cleaning systems perform, the more likely it becomes that toxic materials are 
concentrated in these residues.  

Several recent studies indicate that long-term impacts of landfilling this hazardous 
material may be significant. In a Dutch study comparing the costs and benefits of landfill 
with those of incineration, the environmental damages associated with air pollution 
control residues were considered as the most important externality associated with 
treatment in an incineration facility.41  

One life-cycle study suggests:  

‘The evaluation of waste incineration technologies largely depends on the 
assessment of heavy metal emissions from landfills and the weighting of the 
corresponding impacts at different points in time. Unfortunately, common LCA 
methods hardly consider spatial and temporal aspects.’42 

Using a geochemical model to model some pollutants, the same study concluded: 

‘Landfills might release heavy metals over very long time periods ranging from a 
few thousand years in the case of Cd to more than 100,000 years in the case of 
Cu. The dissolved concentrations in the leachate exceed the quality goals set by 
the Swiss water protection law (GSchV) by a factor of at least 50.’ 

We have not included these impacts in our model due to the limited data associated with 
their impacts, and the long timescale over which such impacts might be expected to 
occur. 

4.1.5.9 Mechanical Biological Treatment 

The following types of MBT facility have been included in the model, reflecting the most 
commonly used approaches: 

 The stabilisation of the degradable fraction to reduce impacts from landfilling; 

 Biodrying to produce a fuel subsequently used in an incinerator; 

 Processes that use AD to treat the biodegradable element of residual waste; and 

 Processes that only undertake the mechanical element of the MBT process to 
recover recyclate from the residual waste, termed in the model as a Residual MRF 
facility. 

Each type of MBT has different environmental impacts associated with it. Given the 
summary nature of this overview the details will not be summarised here. Instead the 
reader is referred to the technical documentation that accompanies the EU waste model. 

                                                 

 
41 Dijkgraaf E and Vollebergh H (2004) Burn or Bury? A Social Cost Comparison of Final Waste Disposal 
Methods, Ecological Economics, 50: pp233-247 
42 Hellweg S (2000) Time- and Site-Dependent Life-Cycle Assessment of Thermal Waste Treatment 
Processes, Dissertation submitted to the Swiss Federal Institute of Technology 
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4.1.6 Employment Module 
The aim of the Employment Module is to derive figures for the rate of employment per 
tonne of waste managed in different waste management operations (e.g. collection, 
landfilling, incineration, etc.). A graphical overview of the Employment Module is provided 
in Figure 4-9 which shows how it is linked to the Mass Flow Module outlined above. 
Employment in waste management is given in terms of number of full time equivalent 
(FTE) jobs per 10,000 tonnes of waste processed (also referred to as ‘employment 
intensity’). These employment intensity factors are scaled in the model by the quantity of 
waste managed in different ways to derive: 

 An estimate of employment in a particular waste management projection; and 

 An estimate of the net impact on employment from one scenario compared to 
another.  

The OECD has previously recognised the intrinsic difficulties in the analysis and 
interpretation of employment data in the waste management industry.43 An issue of 
particular salience relates to the difficulties that arise as a result of the industry’s 
heterogeneous nature. This makes direct comparisons between studies less justifiable. 
Methodological inconsistencies within the literature exacerbate this issue, and are 
discussed further below. In recognition of the limitations inherent to the existing 
literature, a survey micro study was also conducted into employment in waste 
management facilities. 

As shown in Figure 4-9 this Module takes into account employment in relation to the 
following: 

 Reprocessing; 
 Material Recovery Facilities; 
 Anaerobic Digestion; 
 Windrow and In-Vessel Composting; 
 Mechanical Biological Treatment: 
 Landfill and incineration; and 
 Waste Collection. 

 

                                                 

 
43 OECD (1996) The Global Environmental Goods and Services Industry, Paris, OECD. 
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Figure 4-9: Overview of the Employment Module 

 
 

A summary of the research that was conducted to substantiate the employment 
intensities for each of the above is included in the documentation that accompanies the 
European Reference Model on Waste. The results of this research are shown in Figure 
4-10 which identifies the employment intensity values which were used in the model. 
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Figure 4-10: Range in Employment Intensities from Literature Review and Selected 
Figures for Modelling 

 
 

4.1.7 Costs-Benefit Analysis Results 
This component of the model collates the results coming out of the Environmental 
Impacts Module and the Financial Costs Module and presents the information in the 
form of easy to interpret charts and graphs.  

4.1.8 Distance to Targets 
For any model run, this component of the model calculates the distance that each 
Member State is from the targets set out in the following European waste Directives: 

 Landfill Directive Article 5(2) targets; 
 Waste Framework Directive Article 11(2)(a) target; 
 Packaging and Packaging Waste Directive Article 6(1) targets; and 
 WEEE Directive Article 7(1) target. 

The results of these analyses can be very helpful as reference to identify if the option 
being modelled will allow the Member State to meet the above targets.   

4.1.9 Resource Efficiency Indicators 
One intended purpose of the European Waste Model was to be able to use it to track a 
number of ‘Resource Efficiency Indicators’ (REIs) relating to waste and material 
management in the European Union. One of the key model output therefore includes a 
summary of the following seven REIs: 
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1. Per Inhabitant MSW Generation 
The model can report on waste generated per inhabitant. In seeking to ensure 
that by 2020 waste per inhabitant is in absolute decline, a clear issue is that 
different countries currently have different waste generation per inhabitant, and 
these differences are likely to persist, to varying degrees, over coming years. As 
such, the intent ought to be to maintain municipal waste per inhabitant below a 
certain level. However, this approach can be complicated by the fact that wastes 
of varying scope can be included under the definition ‘municipal’.  

2. Recycling Rate (dry) 
Where ‘dry’ (i.e. materials other than food waste and garden waste) materials are 
concerned, the recycling rate is a useful indicator of performance in respect of 
resource efficiency.  

3. Residual Organic Waste per Inhabitant 
Where wet materials are concerned, the recycling rate is susceptible to significant 
influence depending upon the approach to collecting waste. For example, where 
garden wastes are separately collected free of charge, in suburban areas, this can 
increase recycling rates significantly, even where some of this material might not 
otherwise have needed to be collected and been managed within the home (so 
would not have arisen as waste). It is be more appropriate, therefore, to estimate 
the quantity of organic waste which is not separately collected for composting or 
anaerobic digestion. This gives an indication of how much uncaptured organic 
waste there is in the residual waste stream, and thus indicates the effectiveness 
of approaches to prevention and source separation. 

4. Residual Waste per Inhabitant 
A measure already considered in certain countries / regions, is the quantity of 
residual waste per inhabitant. The merit of this indicator is that it captures the 
extent to which waste has move into the upper tiers of the hierarchy, and no 
longer requires management as residual waste. To the extent that the Roadmap 
seeks to ensure that only non-recyclable waste is incinerated (or, presumably, 
sent to MBT, or landfilled, etc.), then this indicator captures both the recycling 
efforts and the efforts made in respect of waste prevention. It may also be 
considered also a ‘fair’ indicator in comparing Member States.  

5. Proportion of Waste Landfilled 
Although aligned with the Roadmap’s vision, the merits of whether this is a 
suitable indicator of performance are less clear than some of the other indicators 
included in the model. Nevertheless, since it is straightforward to calculate, it is 
reported through the model.  

6. GHG Savings Relative to Hypothetical Maximum  
A further interesting measure of resource efficiency is to estimate the GHG 
savings from the management of waste relative to what would be achieved if 
100% of the dry material was recycled, 100% of the food waste was digested, and 
100% of the garden waste was composted.44 This gives an indication of how close 

                                                 

 
44 We note that 100% recycling of all materials might not be considered possible, but this does serve to 
highlight the closeness to a hypothetical maximum without entering into discussion regarding what 
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the existing system is to the maximum GHG savings. In calculating this indicator, 
the modelled impact from landfilling needs to assume that all emissions 
associated with the landfilling of waste are assigned to the year in which they are 
deposited. However, in principle, this gives a useful proxy for the ‘resource 
efficiency’ of the waste management system. It may be noted that a similar 
approach has been used in respect of setting recycling rates in Scotland, where a 
carbon metric is used to calculate recycling rates.  

7. Municipal Material Captured for Recycling vs Material used in the EU 
It would be of interest to consider the impact of recycling on the consumption of 
raw materials. In principle, although recycling will reduce the consumption of raw 
materials, it might not necessarily do so within the EU. Considerable quantities of 
material are exported for recycling either within the EU (intra-EU trade) or to non-
EU countries (extra-EU trade). Without detailed knowledge and understanding of 
the flows of imports and exports of secondary materials, the extent to which 
recycling reduces the EU’s import dependency is not clear.  

In the absence of this type of information, therefore, the principle, indicator which 
could inform the value of improved waste management is   

“The quantity of material captured for recycling relative to the quantity of 
the same material used in the EU.” 

Evidently, this is somewhat artificial where the model does not include all waste 
streams.  Where materials arise principally as industrial wastes, for example, the 
proportion of overall demand which could be met by the recycled municipal waste 
material is unlikely to be especially high. Nevertheless, as a comparative indicator 
(i.e. to assess changes over time or between scenarios), and to indicate the 
contribution to total material demand, we include the above indicator in the 
model. 

                                                                                                                                                        

 
‘maximum rates’ of recycling might be (noting also that views on ‘maximum rates’ seem to be increasing 
over time).  
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1. PROBLEM  DEFINITION 
The main problem to be addressed by this impact assessment is that there is excessive 
food waste1 generated throughout the EU food chain. This food waste is a significant 
resource inefficiency in the food system, that has overall negative economic and 
environmental impacts. 

Around 89 million tonnes or 179 kg per person of food waste was generated in the EU-27 in 
2006, of which 42% was from households, 39% from manufacturing and the rest from other 
sources including retailers, wholesale and the food service sector. The total value of this food 
waste was estimated to be €180 billion in 2006, and represents up to 30% of all food 
produced, (although some estimates put it as high as 50%). Globally food waste may 
represent around 3-5% of total global warming impacts alone, more than 20% biodiversity 
pressure, and 30% of all of the world's agricultural land.  

At European level, the overall CO² equivalents attributable to food waste is at least 170 Mt. 
emitted per year (close to the total greenhouse gas emissions of Romania or of the 
Netherlands in 2008, and approximately 3% of total EU27 emissions in 20082). 

Without additional prevention policies food waste could be expected to rise in Europe as high 
as 126 million tonnes by 2020, representing an additional 40% on top of the baseline 2006 
figures (with a monetary value of €260 billion per year). 

This issue has been identified as an area for the Commission to look into, supported by 
Roadmap to a Resource Efficient Europe, the 7th EAP and a 2011 European Parliament 
resolution. Currently, EU waste policies focus more on waste treatment, although they do 
also cover prevention. Some figures of food waste levels and impacts are shown below: 

EU* 

2006 
89 Mt food waste 

Value €180 billion 

170 Mt CO² equivalents** 

2013 
100 Mt food waste 

Value €200 billion 

190Mt CO² equivalents 

2020 
126 Mt food waste 

Value €260 billion 

240 Mt CO² equivalents 

Global 

2013 

1.3 Gt food waste 

3.3 Gt CO² equivalents 

250 km³ water footprint 

Using 1.4 Billion hectares of land  

= 30% of all world agricultural land. 

                                                            
1 Food waste is composed of raw or cooked food materials and includes food loss before, during or after meal preparation in the household, 
as well as food discarded in the process of manufacturing, distribution, retail and food service activities. It comprises materials such as 
vegetable peelings, meat trimmings, and spoiled or excess ingredients or prepared food as well as bones, carcasses and organs (BIO 
Intelligence, 2010). 
2 EUROSTAT data 
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*EU figures do not include agricultural losses. 
**This level is equivalent to roughly the total emissions of greenhouse gases of Romania.  

2. ANALYSIS OF SUBSIDIARITY 
The Waste Framework Directive already covers waste prevention, as Article 29 of the Waste 
Framework Directive requires EU Member States to establish waste prevention programmes. 
The current provisions on waste prevention refer to municipal waste in general and do not 
specifically mention food waste, in spite of the fact that it is one of the principle components 
of municipal waste. In addition, Article 11.4 stipulates that by end 2014 at the latest, the 
Commission should examine the existing targets3 ‘with a view to, if necessary, reinforcing 
the targets and considering the setting of targets for other waste streams’.  
 
In relation to the EU's justification for action: 

–  Food Waste is produced in all the Member States of the EU and has significant trans-
boundary environmental and pollution effects including the production of significant 
GHGs. 

–  The EU imports more than €60 billion of food, as raw materials for processing as well as 
for direct consumption. This food has a significant global environmental impact, both in 
terms of impact on land/biodiversity and in terms of GHG emissions within the EU. 

– Coordinated action to reinforce national food waste prevention policies can significantly 
increase the environmental and economic efficiency of these policies through spreading 
good practices and synergies from similar approaches being developed in different 
Member States;  

– A better understanding of the environmental impact of food waste generation and 
management in the EU can only be achieved by improving and developing the knowledge 
base available at EU level.  

For this reason EU-wide targets, aimed at kick-starting action on food waste prevention, are 
considered to be a proportionate policy response. This would leave the specific actions to 
meet targets up to Member States, in line with subsidiarity.  
 
The 7th Environmental Action Programme states that the Commission will "set a framework 
for action to improve resource efficiency aspects beyond GHG emissions and energy, targets 
for reducing the overall environmental impact of consumption will be set, in particular in the 
food, housing and mobility sectors" 

3. OBJECTIVES 

General objectives 
 

• To contribute, through action on food waste, to a food system that is more resource 
efficient, therefore contributing to a more competitive, low-carbon economy where 
impacts on the environment are minimised and a system that is more resilient and able 
to withstand challenges in times of increasing resource scarcity and economic 
instability. 

                                                            
3 Article 11.2 of the Waste Framework Directive includes a legally binding target to be achieved by 2020: a 50% ‘preparation for reuse and 
recycling’ target for municipal was. 
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Specific objectives 
 

• To reduce food waste at all stages of the food chain in the EU.  
 
Operational objective 
 
To halt the rise in the generation of food waste in the EU and to reduce the levels generated, 
by means of the following: 

a) To improve  knowledge and awareness on levels and impacts of food waste. 

b) To influence attitudes that lead to food waste, to encourage food waste prevention 
measures. 

c) To encourage change in the food market toward less wasteful practices. 

4. POLICY OPTIONS 
The following options were considered in detail: 
 
Option 1- Take no additional action 
 
This action assumes the base level of low cost, easy actions within Member States and by the 
Commission on food waste will continue, and that the Commission will continue to take a 
responsible, coordinating role to support these. 
 
Option 2 – Establish a standardised methodology for food waste data collection and 
compulsory reporting by Member States  
 
This is an EU wide action that the Commission could take, on its own, or in parallel with the 
setting of a specific target. It would address the need for better, more consistent 
methodologies by drawing together standard approaches relevant to the measurement of food 
waste at each successive stage of the food supply chain. 
 
Option 3 – Setting of targets (binding or non-binding) for food waste prevention 
 
This option is about the creation of national food waste prevention targets for MS. These 
could be voluntary, or binding as part of the waste prevention targets that would be 
recommended in the revision of the Waste Framework Directive in 2014. This policy option 
depends, for a majority of Member States, upon improved food waste data reporting (as 
proposed in policy option 2), such that any target needs to be monitored against a 
standardised methodology for data collection, and with regular reporting by Member States.  
 
Option 3 (a) Mandatory reporting (option 2) + A 15% reduction in food waste from 2016 – 
2025, across the manufacturing, retail/distribution, food service/hospitality and household 
sectors, where food waste is defined as "Food (including inedible parts), lost from the food 
chain.", not including food diverted to animal feed, or sent for redistribution.  
 
Option 3 (b) Mandatory reporting (option 2) + A 20% reduction in food waste from 2016 – 
2025, across the manufacturing, retail/distribution, food service/hospitality and household 
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sectors, where food waste is defined as "Food (including inedible parts), lost from the food 
chain.", not including food diverted to animal feed, or sent for redistribution.  
 
Option 3 (c) Mandatory reporting (option 2) + A 30% reduction in food waste from 2016 – 
2025, across the manufacturing, retail/distribution, food service/hospitality and household 
sectors, where food waste is defined as "Food (including inedible parts), lost from the food 
chain.", not including food diverted to animal feed, or sent for redistribution.  
 
Given the wide variation in levels of food waste observed in different Member States, a 
threshold level of food waste generated per inhabitant was also set under which no further 
reduction would be required. Those Member States falling below this level would only be 
obliged to not exceed their 2016 level of food waste.  
 

 
 
Option 3 (d) A national non-binding, aspirational objective of a 30% reduction in food waste 
from 2016 – 2025, across the manufacturing, retail/distribution, food service/hospitality and 
household sectors, where food waste is defined as "Food (including inedible parts), lost from 
the food chain", not including food diverted to animal feed, or sent for redistribution.  
 
Note: Options 3(a), 3(b) and 3(c)  need to be complemented by option 2, because the setting 
of any binding target needs to be monitorable and measurable over time against an agreed 
baseline. Even if option 3(d) would benefit from the selection of option 2, it would not be 
essential. 

5. ASSESSMENT OF IMPACTS 

Option 1 – Take no additional action 
 
Taking no additional action at the EU level will likely result in a continued increase in food 
waste.  
 
Pros 
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• No additional burdens from additional legislative requirements. 
 

Cons 
 

• Total food waste will continue to rise, to as high as 126 million tonnes per year, by 
2020, with a total (lost) value of €260 billion. 

• Missed opportunity to use this waste stream as a resource, and to reduce 
environmental impacts. All the resources put into this food are wasted, including the 
land used produce it. 

 
Option 2 – Establish EU food waste data reporting requirements 
 
The estimated implementation costs for one larger Member States of this option were 
€200,000-300,000 per year. Costs would be significantly lower for smaller Member States, 
and this cost would come down in subsequent years once a measurement system was 
established. The cost could be lower, or negligible for those Member States who have already 
started measuring their food waste levels. (i.e for the 18 MS have already signed up for the 
EUROSTAT voluntary food waste add-on for 2014.)  
 
This option would provide a clearer picture of food waste quantities, sources and treatment, 
thereby raising awareness of food waste issues and allowing for targeted analysis to identify 
and address problem areas for food waste generation and treatment. 
 
It would also assist future monitoring and the setting of targets for food waste prevention, by 
providing more accurate baseline data. The availability of more detailed and comparable food 
waste data would, in the long term, lead to more effective food waste prevention and 
treatment. 
 
The act of measuring and reporting on food waste itself is likely to also have the effect of 
stimulating preventative action at Member State level. Seeing, and properly valorising the 
food waste may catalyse action by those Member States as yet not active, however it is 
difficult to quantify to what extent this  indirect effect would reduce food waste and over 
what timeframe.  
 
However, it seems unlikely that this impact would be significant before 2020 or 2025, given 
that the first data would come in around 2016.  It might be reasonable to expect that by 2025, 
the increase in food waste could have been halted, and reductions started. 
 
Pros 
 

• Important step for monitoring progress and for improving targets on food waste. 
• Separate food waste reporting increases awareness of issue. 
• Allows for clearer understanding of food waste-related issues (e.g. how much each 

sector is producing, possible causes, etc). 
• Is likely to stimulate waste prevention activity indirectly. 

 
Cons 
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• Administrative cost associated with sourcing and cataloguing new data. 
• Implementation costs for some MS. 
• Measurement costs for industry. 
• Unlikely to reach food waste reduction objective in the short-term. 

 
Option 3 – Setting of EU targets/objectives for food waste prevention 

 
There are significant net financial benefits associated with options 3(a),(b),(c) and (d) as the 
implementation costs of preventing food waste are significantly lower than the costs of 
managing that waste, in terms of collection and treatment, i.e. landfill, digestion or 
incineration. The economic savings coming from the environmental costs associated with 
food waste are even larger as is the economic value of food waste saved. 
 
In total, from 2016-2025 it has been shown that: 

Every €1 spent on food waste prevention will have provided: 

• 265kg food waste prevented, with a value of €535; 

• €9 of municipal waste costs are saved and; 

• €50 of economic savings linked to environmental costs associated with 
GHG emissions and air pollution. 

Achieving a 15% reduction from 2016-2025 would result in: 

• A direct implementation cost of €33m per year; 

• A net cost of implementation (taking account of savings in waste 
management and treatment) reaching -€315m per year by 2025 (i.e. a 
net benefit); 

• A total saving of 76.5Mt of food, with the annual saving reaching 17 
Mt per year in 2025 (with this saving continuing in future years at a 
reduced implementation cost); 

• A value of food waste saved of €155 billion in total, peaking at €35 
billion in 2025 (with this saving continuing at that level in future years 
at a negligible implementation cost); 

• 10,800km² of land freed up for other uses; 

• A reduction of GHG emission reaching 33 Mt CO² eq. per year by 
2025; 

• Economic savings linked to environmental costs associated with GHG 
emissions and air pollution reaching €1.8 billion per year in 2025. (with 
this saving continuing in future years at a negligible implementation 
cost) 

Achieving a 20% reduction from 2016-2025 would result in: 

• A direct implementation cost of €44m per year; 

• A net cost of implementation (taking account of savings in waste 
management and treatment) reaching -€420m per year by 2025 (i.e. a 
net benefit); 
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• A total saving of 104Mt of food, with the annual saving reaching 23 Mt 
per year in 2025 (with this saving continuing in future years at a 
reduced implementation cost); 

• A value of food waste saved of €209 billion in total, peaking at €47 
billion in 2025 (with this saving continuing at that level in future years 
at a negligible implementation cost); 

• 14,400km² of land freed up for other uses; 

• A reduction of GHG emission reaching 44 Mt CO² eq. per year by 
2025; 

• Economic savings linked to environmental costs associated with GHG 
emissions and air pollution reaching €2.5 billion per year in 2025. (with 
this saving continuing in future years at a negligible implementation 
cost) 

Achieving a 30% reduction from 2016-2025 would result in: 

• A direct implementation cost of €66m per year; 

• A net cost of implementation (taking account of savings in waste 
management and treatment) reaching -€630m per year by 2025 (i.e. a 
net benefit); 

• A total saving of 157Mt of food, with the annual saving reaching 35Mt 
per year in 2025 (with this saving continuing in future years at a 
reduced implementation cost); 

• A value of food waste saved of €317 billion in total, peaking at €71 
billion in 2025 (with this saving continuing in future years at a 
negligible implementation cost); 

• 21,500km² of land freed up for other uses; 

• A reduction of GHG emission reaching 66Mt CO² eq. per year by 
2025; 

• Economic savings linked to environmental costs associated with GHG 
emissions and air pollution reaching €3.75 billion per year in 2025. 
(with this saving continuing in future years at a negligible 
implementation cost) 

 
Evidence suggests that for the nine year period 2016-2025, a 15% reduction in food waste 
would be achievable as would 30%, but this would be more ambitious and require a more 
focused policy effort.  In all cases a concerted policy effort would be needed, which would 
entail significant initial costs, and require public/private coordination. These cost, however, 
are outweighed by the savings to the public purse from reduced costs needed to handle food 
waste as prevention is actually the cheapest way of dealing with food waste available. 
The net benefits to households, retailers, manufacturers and the food service sector are also 
very high. Reduced food waste, will mean higher disposable income for EU consumers – 
money that can be spent in the food sector, or elsewhere in the economy. It will mean a more 
efficient and competitive food service and manufacturing sector.  
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At the same time a successful programme would mean lower demand, which could impact 
negatively on some parts of the food production sector. This could be compensated in some 
cases with a growing export market and a more competitive food sector, and evidence also 
suggests consumers who reduce food waste are 'trading up', i.e. purchasing higher value 
foods with some of their savings. 
Pros 

• Quantitatively addresses anticipated increase in food waste quantities; 
• Allows for country-specific and culture-specific adaptability; methods for achieving 

targets would be decided at the MS level; 

• A quantitative, time-bound target for reducing food waste would lead to action in all 
Member States within the time frame called for politically; 

• Target will both raise awareness and mobilise resources for implementing reduction 
strategies; 

• Will help with monitoring of progress of food waste prevention; 
• Aligns with other legislation/targets. i.e. achievements in food waste prevention via 

concrete targets would contribute to the overall goals of the revised Waste Framework 
Directive and support the proper implementation of the waste hierarchy; 

• Every € spent leads to considerably bigger savings for the EU economy. 
 
Cons 

• Direct initial costs for MS for carrying strategies for food waste prevention, through 
National Waste Prevention Programmes (although no additional cost for those who 
have already launched successful strategies); 

• Implementation costs for industry, determined by the food waste prevention strategies 
utilised to meet targets; 

• Potential loser for some producers if waste reduction leads to direct reduction in 
demand for food.  

6. COMPARISON OF OPTIONS 

In relation to the specific objective set for this exercise, "To reduce food waste at all stages of 
the food chain in the EU", the options can be ordered as follows, from the least likely to reach 
the objective, to the most likely: 

• Option 1 

• Option 2 

• Option 2 + 3 

Options 2+3(a), 2+3(b) and 2+3(c) and 2+3(d) offer very significant potential environmental 
benefits, and savings for the EU economy in terms of both not having to manage waste, and 
associated with considerable reduced environmental damage. These relatively rapid 
reductions in food waste, would, however, be initially expensive to set up, with coordinated 
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waste prevention activities being required from Member States, and would lead to a reduction 
in demand for food at EU level.  

Option 2 could stand alone, and given the significant potential environmental and economic 
benefits of food waste reduction, seems likely to yield results as the true value and levels of 
food waste are better defined. However, alone option 2 is unlikely to deliver in the time frame 
stipulated by the various political communications and resolutions mandating this work – i.e. 
seeking to get the rise in food waste under control by 2020-2025. Combined with option 3(d), 
(non-binding objective) however, option 2 is significantly more likely to deliver results in 
time, as Member States will have a clear objective set within waste legislation. (albeit non-
binding.)  

Options 1 alone is likely to help with reducing food waste in time, but even more than with 
option 2 and 2+3(d), given current trends, it is highly unlikely to bring food waste down 
before 2025. Under these options the potential 'quick wins' in terms of environmental and 
economic benefits from taking action of food waste would not be realised until a later time. 

Any of options 3(a), 3(b) or 3(c) in combination with option 2, offer tremendous potential 
environmental and economic benefits. These options also make sense in terms of Article 11.4 
of the Waste Framework Directive (that says the Commission should examine the existing 
targets  ‘with a view to, if necessary, reinforcing the targets and considering the setting of 
targets for other waste streams’) given the that food waste is one of the principle components 
of municipal waste and that as present the waste framework directive is having little impact 
of total levels of food waste generation. However, the binding nature of these options, and the 
relative uncertainty in relation to meeting the targets within a fixed time-frame, means they 
should only be considered if all other avenues have been explored. 

Option 3(d) however, is both in line with the level of political will and ambition shown by the 
Commission, Parliament and 7th EAP, and is in line with the proportionality principle. It sets 
an very clear benchmark for Member States, makes it clear that this is an important political 
issue, but is not overly heavy handed, giving flexibility to Member States to adapt their food 
waste prevention actions as needed. Given the balance of these factors the preferred 
approach is for option 3(d) setting national non-binding, aspirational food waste 
objectives, accompanied by option 2. 

7. MONITORING AND EVALUATION 
The progress indicators for food waste prevention will be the levels of food waste generated 
at each stage of the food chain, in all Member States. 
 
Monitoring: The data will be collected by Member States via a series of sampling actions as 
is currently the case with a number of other data streams, but will be collected specifically for 
food waste. This data will allow for time series to be compiled on food waste levels at 
different stages of the food chain.  
 
An ex-post evaluation of real effects of setting a target can be carried out in for 2025. The 
scope of this evaluation would be to undertake a cost benefit analysis of waste prevention 
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activities undertaken in different Member States, to verify if the costs of actions is 
outweighed by the savings in food waste value, the costs of dealing with food waste, the 
health of the food production sector and changing in patterns of consumer spending. This 
evaluation could help refine future food waste prevention targets, if they were considered 
useful. 
 


