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Executive summary 

During 2009, WRAP (Waste & Resources Action Programme) commissioned DHL Exel Supply Chain to conduct a 

study to investigate the levels of product damage, packaging and food waste occurring within the UK food and 

drink supply chain, focusing on three key stages – manufacture, distribution and retail. Following the completion 

of this study, WRAP commissioned Oakdene Hollins to build upon the DHL study with the aim of developing a 

baseline of waste arisings within the UK food and drink supply chain, and to identify opportunities for cost 

savings, improved resource efficiencies and future interventions.  

 

Within the context of this study the UK food and drink supply chain comprised the following stages: 

 UK manufacture (UK Standard Industrial Classification codes 151 to 159); 

 UK distribution (national and regional distribution centres, wholesalers, cash and carry outlets); and 

 UK retail (supermarkets, convenience and traditional retailers).  

Terms of reference 

Waste, in the context of this study, refers to solid waste and excludes liquid waste, with the exception of liquid 

waste from households. The study also does not include waste generated in agriculture, and the packaging and 

processing of fresh products such as fruit, vegetables, meat and fish (as these are part of separate pieces of 

research being conducted by WRAP). In addition non-waste substances from the manufacturing stage that are 

sent to animal feed as by products are also excluded from the waste analysis but are included within the analysis 

of resource efficiency opportunities.   

 

The study does include food, drink and packaging waste associated with food and drink consumed by UK 

households. The intention was to assess this waste in relation to that generated in the supply chain. WRAP‟s 

household food waste research formed the primary data source for this element of the work. All other household 

wastes such as garden (non-food related) and construction wastes, electrical and electronic products, and textiles 

were excluded, as they do not fall within the scope of the UK food and drink supply chain.  

 

Estimates of waste arisings  

The estimates of waste arisings given within this study are „best‟ estimates, and were derived from existing 

datasets as well as data collected by DHL in the initial study. The estimates for manufacturing waste are based on 

a survey carried out by the Food and Drink Federation (FDF) in 2006 and scaled up to account for non-FDF 

members.    

 

Table A shows the estimated waste arisings within each of the three areas of the UK food and drink supply chain 

for 2008 and that generated by households. Household waste accounts for 65% of the estimated 18.4 million 

tonnes of waste generated, with food and drink manufacture accounting for 27% of waste (an estimated 5.0 

million tonnes). These two areas are clearly the most significant for future resource efficiency opportunities.  

 

Based on carbon factors generated by WRAP, the associated greenhouse gas emission impact (represented as 

carbon equivalent (CO2 eq) is around 10 million tonnes within the supply chain and 26 million tonnes for 

household1. In addition the greenhouse gas impacts associated with by product going to animal feed is 3.7 million 

tonnes of CO2 eq. Of this the greenhouse gas emissions associated with food waste do represent an opportunity 

to reduce the associated environmental „cost‟. That is, the cost in terms of CO2 eq emissions of sending this 

material for the next best use after human consumption. Note: to avoid double counting, the figures for the 

supply chain and household food waste should not be added together. 

                                                      

 
1 This figure excludes the carbon impacts of waste classed as „other‟ in Table B overpage. 
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Table A Estimated total waste arisings from the UK food and drink supply chain, by stage, and household in 

2008 

 

Supply chain stage 
Total waste arisings 

Million tonnes % of total waste 

Manufacture c 5.0 d 27.2 

Distribution a 0.1 0.5 

Retail 1.4 7.6 

Household b 11.9 64.7 

Total 18.4 100 
a Scaled up from information supplied by one major supermarket company 
b Food and drink waste including that disposed of to sewer (an additional 1.8 million tonnes), which is not recorded in the other 
stages. This includes an estimate of packaging on food and drink 
c The manufacturing data is from 2006 
d  Excludes 2.2 million tonnes of by products going to animal feed  

 

Table B provides a summary of total waste arisings by the types of waste generated. Households generate the 

most waste, although most of this is not food, drink or packaging waste and therefore lies outside of this study, 

for example waste from home improvements. Total food waste arisings for the supply chain and households 

amount to 11.3 million tonnes, and total packaging 5.1 million tonnes. In addition there are 2.2 million tonnes of 

by product sent to animal feed from the manufacturing stage of the chain. 

 

Table B Estimated total waste arisings, by type, from the UK food and drink supply chain, by stage, and 

household, per year (tonnes) 

 

Supply chain stage Food Packaging Other  Total 

Manufacturing c 2,591,000 406,000 2,019,000 5,016,000 

Distribution a 4,000 85,000 9,000 98,000 

Retail 362,000 1,046,000 56,000 1,464,000 

Household b 8,300,000 3,600,000 20,566,000 32,466,000 

Total 11,257,000 5,137,000 22,650,000 39,044,000 

Source: FDF, Environment Agency, WRAP/DHL, WRAP, Eurostat 
a Scaled up from information supplied from one major supermarket company 
b Food and drinks waste including that sent for sewer disposal (an additional 1.8 million tonnes) and not recorded in the other 
stages 
c The manufacturing data is from 2006 
d Includes packaging associated with non food products purchased at grocery retailers 
e This is the total waste remaining in the household waste stream other than food and grocery packaging waste 

 

 

Resource efficiency opportunities 

 

Manufacturing waste 

Although much has been done to drive down waste in this area, manufacturing is considered the area of greatest 

opportunity for resource efficiency outside the home (even with a high level of unavoidable waste). For example, 

in some cases „waste allowances‟ (or shrinkage rates) remain unchallenged by companies as they are embedded 

into existing budgets. From observation, such waste allowances can contribute significantly to the overall amount 

of waste. Recent reviews in some Food and Drink manufacturing plants suggested that around 16% of raw 

materials were wasted on a mass balance basis 2. Defra also report that within a 100 tonne batch of biscuits 20 

tonnes are lost through the baking process, 3.5 tonnes through waste and 2.4 tonnes through give away3.  

 

Some organic by products from the Food and Drink industry are used for animal feed and are not classified as a 

waste. This can generate useful income for companies. Further savings though could be made by reducing the 

                                                      

 
2 Waste Reviews undertaken by Oakdene Hollins at specific plants in the food and drink manufacturing sector. These may not 
be representative of the whole industry. 

3 Evidence on the role of supplier – retailer trading relationships and practices in waste generation in the food chain. Defra by 
Cranfield/IGD September 2009.  „Give away‟ is the product within packs that is above the stated weight contained within the 
pack. 
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production of these by products, where possible. For example, it is estimated that the diversion of waste from 

landfill to animal feed saves a company approximately £85 per tonne (assuming the landfill cost is £55 per tonne 

and the revenue from animal feed is £30). However, the true cost of waste, in terms of wasted raw materials, 

energy and labour is typically around £500 per tonne,4 so waste prevention could result in a saving of £555 per 

tonne.  

 

Distribution and retailer waste 

The initial DHL study estimated that in 2008, waste arisings from distribution and retail were 1.46 million tonnes 

for retail and 98,000 tonnes for distribution.   

 

Retailers and brands are making efforts to reduce the impacts of packaging (through minimisation and increasing 

recycling rates and recycling content in packaging) and reducing food waste. An example of this is the Courtauld 

Commitment, a voluntary agreement that major brands and retailers have signed, to support reductions in 

packaging and food waste. The results of these efforts are having an impact on reducing packaging and food 

waste. For more information on the Courtauld Commitment visit www.wrap.org.uk. This research suggests there 

is scope to make further efficiency savings either through further optimisation or through greater use of 

returnable transit packaging, where appropriate. Recycling rates for packaging of 92% have been achieved for 

retail and 60% for distribution.  

 

Progress is also being made in diverting food from landfill, such as to anaerobic digestion or to charities such as 

FareShare. Much of the activity undertaken by retailers regarding their food waste so far seems to have focussed 

on landfill diversion rather than waste prevention. This study suggests that the latter represents a significant cost 

saving opportunity.  

 

Household food, drink and packaging waste 

Previous WRAP research estimates that 8.3 million tonnes of food and drink waste is generated each year from 

UK households5. For packaging (both grocery and non-grocery), an estimated 3.6 million tonnes was generated in 

2008 by households6.   

 

Much work is being undertaken on waste reduction in this area; for example, WRAP‟s work to reduce food and 

drink waste as part of the „Love Food Hate Waste‟ campaign. The campaign works with retailers, brands, local 

authorities and householders to encourage householders to throw away less food and drink waste. There is 

clearly scope to do more in this area as there is greater potential for cost savings for hard pressed consumers and 

for Local Authorities. 

 

Economic opportunities 

As shown in Figure A, this research estimates economic costs associated with waste generated within the UK food 

and drink supply chain, and households at around £17 billion (manufacture £2.5 billion, distribution £0.11 billion, 

retail £2.35 billion and households £12 billion)7. In addition, there is a further £1 billion in costs associated with 

by products going to animal feed8. The potential savings within these figures will vary from business to business 

dependant upon current practice and the value of the specific materials being wasted.  

 

                                                      

 
4 The £500 per tonne figure was taken from the 2007 report by Defra on the Quantification of the Business Benefits of Resource 
Efficiency. 

5 „Household food and drink waste in the UK, WRAP, November 2009. 

6 DHL estimate for WRAP which includes all packaging sold in supermarkets and convenience stores. This does include some 
non-food and drink packaging. 

7 These economic losses are „best‟ estimates based upon the total cost of waste being £500 per tonne for manufacturing.  The 
£500 per tonne figure was taken from the 2007 report by Defra on the Quantification of the Business Benefits of Resource 
Efficiency. The basis for household is worked out on a bottom up approach outlined in Household food and drink waste in the 
UK report as 5 above, and excludes packaging. 

8 There are 2.2 million tonnes sent for as by products to animal feed. If this is valued at £470 per tonne (£500 for the cost of 
ingredients minus £30 revenue per tonne) then there is around a further £1 billion to the economic impact. This assumes that 
by products are avoidable, which may not be the case. 

http://www.wrap.org.uk/
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Figure A Top-line estimated cost of waste arisings from the UK food and drink supply chain, by stage, and 

household, year 

 
Note: figures have been rounded up 

 

Further work 

This study was based on a variety of data sources, which were collated and analysed to estimate total waste 

arisings in the UK food and drink supply chain, and the household. During the course of this work, a number of 

data gaps were identified, and it is recommended that further work is undertaken to fill these gaps. Table C 

indicates that data for drink waste is only available for households, and could be significant within other parts of 

the supply chain. Other waste streams that have been excluded, and which warrant investigation, are agricultural 

and processing waste. 

 

Table C Research data gaps identified by chain stage 

 

Supply chain stage Food waste Packaging waste Mixed waste Liquid waste 

Manufacturing    

Distribution    

Retail    

Household    

 Indicates data is available 

Indicates a gap 

 

The nature of the UK food and drink supply chain means that some waste is unavoidable9 – as clearly 

demonstrated by WRAP‟s household food waste research – but further work is required to identify the avoidable 

waste being generated within the manufacturing, distribution and retail stages.  

 

The Courtauld Commitment illustrates the success that can be realised through the use of voluntary schemes and 

shows that the whole supply chain can be engaged. Many of the solutions to resource efficiency issues require 

supply chain engagement and it will be helpful to investigate how such initiatives could be used to achieve waste 

savings throughout the supply chain. Examples include reviewing wastage rates at each stage in the supply chain, 

improved forecasting and reviewing product and packaging specifications.  

 

Opportunities for waste prevention 

Although much is being undertaken to reduce waste within the UK food and drink supply chain, significant 

opportunities to prevent waste and reduce costs remain. These include: 

 Measuring waste to provide key performance indicators (for example, tonnes of waste per tonne of 

product) and developing baseline data against which to track progress in reducing waste. Monitoring waste 

arisings also helps to challenge raw material wastage (sometimes referred to as shrinkage allowances).  

 Quantifying the waste arisings at a sub-category level to identify the root causes of waste, and waste 

„hotspots‟ upon which to focus solutions on preventing waste arising in the first place. The resource mapping 

exercises that are being undertaken by WRAP are likely to help in identifying these „hotspots‟. This thinking 

could also be applied at a company level to identify where and why waste is occurring. 

 Improving forecasting and working in partnership with suppliers could result in reductions in costs 

and waste generated throughout the supply chain. 

                                                      

 
9 For the purposes of this research, avoidable waste is waste and product damage occurring within the food and drink supply 
chain that could be eliminated through the introduction of good practice techniques.  
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 Shifting the emphasis from waste management to waste minimisation, which may need a company 

culture change to shift focus to managing resources and as suggested in this research could deliver significant 

cost savings. 

 Considering how the surplus food and drink waste generated could be redistributed, recycled or 

recovered. More surplus food could be redistributed to organisations such as charities. The next alternative 

is to recover by-products and use it for example, animal feed. Working down through the waste hierarchy 

alternatives to landfill would also include anaerobic digestion which can generate energy and fertiliser. 

 Behavioural change through improving communications. For example, improving communication 

throughout a company by reporting the right set of measures to engage different audiences within and 

between companies. This can deliver significant reductions through improved feedback and staff education 

initiatives. Retailers and brands are also in a key position to reduce packaging and food waste by helping to 

influence their customers. 

 Optimising packaging specifications by for example, reviewing existing specifications, considering multi-

trip reusable packaging (where appropriate) and, in particular taking a holistic approach to primary and 

secondary packaging, and understanding the environmental implications of shelf ready packaging (SRP). 

 Retailers can play a key role in supporting waste prevention initiatives through working in partnership 

with their suppliers as well as with their customers. 

 Delivering change through sectoral initiatives such as the Courtauld Commitment that involve the 

whole supply chain, and through industry associations such as the Food and Drink Federation (FDF) and 

British Retail Consortium (BRC). 

Ultimately, thinking and activities need to go beyond the boundary of an individual site or an individual company. 

An integrated approach throughout the supply chain can manage resources more efficiently from manufacture 

through to consumption. Making these changes is challenging. However the UK food and drink supply chain has a 

strong track record for innovation, and such an approach will deliver the greatest tangible commercial and 

environmental benefits – reducing costs, waste and greenhouse gas emissions. Key to making this a reality will 

be the building of long term partnerships. 

 

This study shows that total waste associated with the UK food and drink supply chain, and households, equates 

to around 18.4 million tonnes of waste. Reducing this waste would provide significant financial and environmental 

benefits through the whole chain and deliver improved resource efficiency.  
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Glossary 

Term Definition 

Anaerobic 
digestion 

Process in which organic matter is broken down by bacteria in the absence of air, producing 
a gas (methane) and solid (digestate). The by-products can be useful; for example, biogas 
can be used in a furnace, gas engine, turbine or gas-powered vehicles, and the digestate can 
be reused on farms as a fertiliser. 

Animal feed 
(rendering) 

The collection and processing of Category 3 animal by-products and waste (see separate 
definition) to produce a range of chilled, frozen and dried animal feed products. 

Avoidable 
waste 

Waste and product damage that could be eliminated through the introduction of good 
practice techniques; for example, through optimising packaging to ensure it is fit-for-
purpose.  

Back of store 

„Behind-the-scene‟ areas of stores and shops where stock is held, and logistics support and 

services are managed. Taken to include all activities that occur from the product arriving at 
the store through to it being made available to the end customer. 

Biodegradable 
Packaging and products that have the ability to break down safely and relatively quickly by 
biological means into a natural material.   

Branded 
products 

Products manufactured and sold through retailers on a non-exclusive basis under the 
manufacturer‟s own company or product range name. This also includes tertiary brands, 
which are small (sometimes imported) brands that are sold as a surrogate retailer brand.  

Carbon 
footprint 

An assessment of the greenhouse gas emissions associated with a good or service over its 
life (i.e. from cradle to grave/cradle to cradle), expressed in tonnes of carbon dioxide 
equivalent (CO2 eq) emissions. It is calculated through a life cycle assessment which follows 
the product through the supply chain, including waste management and recovery. In some 
cases the footprint may be measured on a business-to-business basis (for example, if a 
company supplies components to an unspecified use). 

Category 3 
animal by-
products 

Includes products that are low risk materials fit for human consumption; raw meat that has 
passed inspection; waste from food manufacturers and food retailers; eggs and certain other 
by-products with no signs of transmissible disease. These by products should be disposed in 
accordance with UK regulations.  

Compostable 
Solid biodegradable materials that decay into a nutrient-rich, natural material under 
controlled conditions in a commercial composting facility. 

Digestate 
Solid material remaining after the anaerobic digestion of a biodegradable feedstock. 
Digestate is primarily used as a soil conditioner.  

Direct sourced 
products 

Products manufactured exclusively for a retailer, but are not sold under the retailer‟s own 
name (as distinct from branded products). 

Distribution 
The process of storing and transporting finished goods between the end-of-production line 

and the final customer. 

Distribution 
centre 

A facility that accepts inbound consignments of raw materials, components or finished 
goods, is then divided and recombined into outbound shipments.  

Energy 
recovery 

To gain useful energy in the form of heat and/or electric power from waste. It can include 
combined heat and power, combustion of landfill gas, and gas produced during anaerobic 
digestion. 

Food and 
drink waste 

Food or drink products that are disposed of (includes all waste disposal and treatment 
methods) by manufacturers, packers/fillers, distributors, retailers and consumers as a result 
of being damaged, reaching their end-of-life, are off cuts or deformed (outgraded).  
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Good practice 

This is a highly subjective and industry-specific concept. In this study it is taken to be the 
accepted range of values as well as the reasonable practice that result in the efficient and 
effective use of available resources to achieve quality outcomes. In relation to packaging 
waste, good practice involves adopting a sustainable approach to dealing with packaging and 
packaging waste, aiming to reduce the amount of waste produced, while increasing reuse 
and recycling in line with UK targets. Where appropriate, good practice can be quantified as 
falling into the upper quartile of a specified data range. However, it is acknowledged that 
this must be treated with caution as waste levels can differ significantly from one product 
range to another. For instance, chilled products with high demand variability (for example, 
sandwiches) will have high levels of waste, but this is not necessarily due to poor practice, it 
is just the nature of the market. 

Hazardous 
waste  

Hazardous waste is essentially waste that contains hazardous properties that may render it 
harmful to human health or the environment. Hazardous waste is defined on the basis of a 
list, the European Waste Catalogue, drawn up by the European Commission under Council 
Directive on hazardous waste (91/689/EEC). To help determine if your waste is hazardous or 
not, consult Environment Agency's guidance (www.environment-
agency.gov.uk/business/topics/waste/32200.aspx). 

Home 
improvement  

Products designed to enable home improvement and enhancement. Includes fitted items 
(bathrooms and kitchens including appliances), furniture, paints (and other surface 
treatments), wallpaper, tiles, wood and laminate flooring, hand and power tools, lighting, 
decorative and non-decorative sundries, plumbing, electrical, hardware, joinery, building 
materials (plaster, cement, sand, bricks, blocks and slabs) and garden nursery products. 
Specifically excludes carpets, textiles, conservatories and double glazing, and builders‟ 
merchants stock, such as bricks. 

In-vessel 
composting 

This is an industrial form of composting biodegradable waste that occurs in enclosed 
reactors. These generally consist of metal tanks or concrete bunkers in which air 
temperatures and moisture content can be controlled. 

Incineration 

A waste treatment technology that involves the combustion of organic materials and 

substances. Incineration converts waste into incineration bottom ash, flue gases, particulates 
and heat. The heat can be used to generate electrical power. 

Landfill 
The permanent disposal of waste into the ground by the filling of man-made voids or similar 
features, or the construction of landforms above ground level (land-raising). 

Manufacturing 
waste 

„Waste‟ means any substance or object which the holder discards or intends or is required to 
discard. In relation to this study, it is taken to include food, product and packaging products 
discarded within the manufacturing stage of the UK food and drink supply chain. This 
includes waste resulting from damage, out-graded products and production residues. For 
example, off-cuts are produced during the manufacturing process when packaging is shaped 
to its final form. These off-cuts might be added to the waste stream and therefore are 
included in the scope of this research. However, if they are reused back into the 
manufacturing process, they are not within the scope of this project. A food example may be 
for example, potato peelings or fruit stones.  

Non-
hazardous 
waste 

Non-hazardous waste is waste that is not classed as hazardous (see separate definition). 

Own label/ 
private label 

Products manufactured for a retailer for sale under the brand name of the retailer, for 
example, Tesco‟s Finest and Value ranges. It excludes brands such as Heinz and Kellogg‟s. 

Packaging 

All products made of any materials of any nature to be used for the containment, protection, 
handling, delivery and presentation of goods from raw materials to processed goods from 
the producer to the user or the consumer. For example, packaging can range from a single 
bean can, a box containing multiple bean cans and the shrink-wrapping used to group 
multiple boxes. Packaging can also aid in product dispensation. 

Packaging 

converter 

Companies that transform raw materials into recognised packaging items for example, a 

company that converts a sheet of steel into cans for use as baked bean tins. 

Packaging 
manufacturer 

Companies that manufacture the raw materials used in packaging for example, a 
manufacturer of steel sheets for use as baked bean tins. 

Packaging 
waste 

Consists of all secondary and tertiary packaging materials damaged or discarded within the 
supply chain. Primary packaging is included in supply chain packaging figures only where it is 
discarded or damaged within the supply chain or with food waste. Packaging at a 
household‟s is mainly primary. Packaging that becomes waste outside the UK is excluded.  
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Packer/filler 

Companies that take a recognised packaging item and place the product within it, or apply 
packaging to a product for example, a company that fills a steel baked bean tin with beans, 

or puts the sandwich in a pack. Equally, this definition can extend to retailers when products 
are placed in carrier bags, or when they change or add additional packaging to products. 

Primary 
packaging 

Packaging designed to form a sales unit for the final user or consumer at the point of 
purchase (also referred to as sales packaging). Packaging that contains the finished product. 
For example, the glass bottle in which wine is contained including any labels, corks or foil. 

Product 
damage 

Products that become spoilt due to physical handling, inadequate packaging specifications, 
manufacturing faults, failed deliveries and product returns (where products cannot be 
returned to stock) or storage under the incorrect conditions within the supply chain. 
Consequently, these products are either placed in waste streams, sold to secondary markets 
as downgraded products (i.e. not waste but cannot be sold as good stock) or returned to the 
supplier for reworking and repairing. For example, a customer who drops a product in-store 
or a fork lift driver who accidentally drops a loaded pallet which results in waste arising 
through product damage. 

Raw materials  
Unfinished goods and materials consumed by manufacturers to produce finished goods for 
example, wood pulp used to create cardboard. 

Recovery 

Any operation whose principal result is waste serving a useful purpose by replacing other 
materials that would otherwise have been used to fulfil a particular function, or waste being 
prepared to fulfil that function, in the plant or in the wider economy. Annex II of the Waste 
Framework Directive sets out a non-exhaustive list of recovery operations. For example, 
secondary usage of materials that would have otherwise been waste (for example, the 
pelletisation of waste wood for use in wood-fired heating systems). 

Recyclable 

Packaging and food waste material that can undergo reprocessing in a production process 
for the original purpose or for other purposes including organic recycling, but excluding 
energy recovery. For example, plastic waste materials can be sent to a reprocessor where 
they are converted into granulate or pellets, which are then used in the manufacture of a 
recycled or part-recycled plastic product. Products now display on-pack labelling in 

association with OPRL Ltd (www.oprl.org.uk), indicating the level to which local authorities 
are able to collect the packaging:  
 'Widely recycled' – where 65% or more of local authorities have collection facilities for 

that packaging type in their area,  
 'Check local recycling' – where 15–65% of local authorities have collection facilities for 

that packaging type in their area, and  
 'Not currently recycled' – where less than 15% of local authorities have collection 

facilities for that packaging type in their area. 

Regional 
distribution 
centre 

A large distribution centre that accepts inbound consignments of raw materials, components 
or finished goods. These are then divided and recombined into outbound shipments over a 
large regional area, for example, the West Midlands. 

Retail supply 
chain 

Encompasses all stages of the UK grocery supply chain including packaging manufacture and 
conversion, product manufacture and filling, distribution, storage and retailers. Imported 

products and materials are included from their point of entry into the UK. 
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1.0 Introduction 
 

Much activity is being undertaken to improve resource efficiency in the UK food and drink supply chain. However, 

very little research has been undertaken to better understand the total amount of waste arising along the whole 

UK food and drink supply chain, and assessing this against waste generated by UK households. As a result, WRAP 

sought to establish a baseline for this supply chain, from which to monitor progress, identify areas of greatest 

opportunity for cost savings, improved resource efficiencies and identify future interventions. 

 

1.1 Recent statistics 
The recently published UK Government food strategy, Food 2030,10 cites waste reduction as one of six priority 

areas within the overall food strategy, namely: 

 

1. Encouraging people to eat a healthy, sustainable diet. 

2. Ensuring a resilient, profitable and competitive food system. 

3. Increasing food production sustainably. 

4. Reducing the food system‟s greenhouse gas emissions. 

5. Reducing, reusing and reprocessing waste. 

6. Increasing the impact of skills, knowledge, research and technology. 

 

Food 2030 reports that: „The greenhouse gas footprint of the UK food chain was 160 million tonnes CO2 eq in 

2006, an estimated 22% of emissions associated with all UK economic activity.‟ The WWF report, How low can 

we go?,11 states that a further 101 million tonnes CO2 eq from land use change in other countries is attributable 

to UK food. This results in the food chain contribution to UK CO2 eq emissions rising to 30%.  

 

Figure 1 shows the breakdown of the direct greenhouse gas emissions at each point in the supply chain and 

households. Manufacturing, retail and households together accounted for 44 million tonnes CO2 eq or 27% of 

greenhouse gas emissions associated with the UK food chain in 2006. 

 

Figure 1 Greenhouse gas emissions associated with the UK food chain by sector, 2006  

 

 
Source: Food 2030, Defra, 2010 

 

 

 

                                                      

 
10 „Food 2030‟, Defra, 2010 

11 „How low can we go? An assessment of greenhouse gas emissions from the UK food system and the scope for reduction by 
2050‟, WWF-UK, 2009. 
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Table 1 shows previous estimates, published in the Cabinet Offices‟ „Food Matters‟ report, of food and drink waste 

produced each year in the UK food and drink supply chain, hospitality, households and other sources, such as 

agriculture. This excludes packaging and other forms of waste but highlights the significance of the sector in 

terms of waste arisings. 
 

Table 1 Breakdown of previous estimates for waste in the UK food and drink supply chain 

 

Supply chain stage (food & drink waste only) 
Estimated of food waste arisings  

(million tonnes per annum) 

Food & drink manufacture 4.1 

Retailers 1.6 

Food service and restaurants 3.0 

Households 6.7 

Other (for example, agriculture and horticulture sector, commercial 

food waste, hospitals and schools) 
2.6–4.6 

Total 18–20 
Source: Food Matters – Towards a Strategy for the 21st Century, Cabinet Office, 2008  

 

In addition, Defra‟s Food Industry Sustainability Strategy (FISS)12 also quantified waste arising from the UK food 

and drink supply chain, reporting that in 2005 the industry was: 

 a significant source of waste generation, accounting for about 10% of the commercial and industrial (C&I) 

waste stream; and  

 of particular importance for certain priority waste streams, notably packaging.  

1.2 Study objectives 
This report builds on previous studies that estimated waste arisings in the food and drink supply chain (such as 

those referenced above), as well as data initially collected by DHL in 2009 to establish a baseline of waste arising 

from the UK food and drink supply chain. 

 

The objectives of this study were to determine: 

 waste arisings across the UK food and drink supply chain and link this up with household waste; 

 material composition of the waste; 

 disposal routes for each waste stream; 

 potential resource efficiency saving opportunities; 

 associated financial cost savings; and  

 recommendations for reducing waste and using resources more efficiently within the chain. 

1.3 Study terms of reference 
The UK food and drink supply chain is a web of resource flows from farm and production through to the sale of a 

product to and consumption by the consumer.  

 

For the purpose of this study, the UK food and drink supply chain is defined as all activity occurring during the 

manufacture of a product, filling/packing of a product, distribution and storage of products, retailing (such as 

high street store, online and home delivery).      

 

Figure 2 show a schematic of the UK food and drink supply chain. Only those units located within the grey dashed 

box are within the scope of this study. The study thus focuses on three key stages in the UK food and drink chain 

and links up with waste generated by households: 

 manufacture (represented as product manufacture and product filling); 

 distribution (shown as product storage); 

 retail; and  

 household. 

                                                      

 
12 Published in May 2006. 
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Figure 2 Schematic showing the components of the UK food and drink supply chain, and household covered 

within this study 

 

 
Black solid arrows indicate flows of product between different discrete units. 
Blue dotted arrows indicate the boundaries of this study. 

 

The manufacture section covers activities identified as having Standard Industry Classification (SIC) codes that 

relate to food and drink manufacture within the UK only. These are: 

 151: Production & processing of meat & poultry; 

 152: Processing & preserving of fish & fish products; 

 153: Processing & preserving of fruit & vegetables; 

 154: Manufacturing of vegetable & animal oils & fats; 

 155: Manufacturing of dairy products; 

 156: Manufacturing of grain mill products, starches & starch products; 

 157: Manufacturing of prepared animal feed; 

 158: Manufacturing of other food products; and 

 159: Manufacturing of beverages. 

Where data has allowed organic material sent for animal feed is excluded in this study from a waste reporting 

perspective. The European Commission reports13 that although not all production residues destined for animal 

feed are automatically classified as a non waste, feed materials are produced deliberately in adapted production 

processes, or may not be produced deliberately but meet the cumulative by-product criteria of the court as their 

further use in animal feed is certain, without further processing outside of the production process of that 

material. In addition, the feed material is governed by legislation such as Regulation 178/2002 on food law and 

Directive 96/25/EC on the circulation and use of feed material. In both cases, this material can therefore be 

considered to fall outside of the definition of waste. 

                                                      

 
13 Communication from the commission to the council and the European parliament on the interpretative communication on 
waste and by-products. Brussels 21.2.2007 COM (2007) 59 final. 
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However, although production residues destined for animal feed fall outside the definition of waste it is analysed 

from a resource efficiency perspective within this study.   

 

Household considers food, drink and packaging waste arising from UK households.    

 

The study excludes agricultural production, raw material extraction, packaging manufacture and waste arising 

from preparation and consumption with the food service, catering and hospitality sectors. WRAP is working in 

some of these other sectors, such as hospitality, and intend to publish a study on hospitality waste generated in 

the UK in 2010
14

.   

 

As the datasets are not complete, the focus in the report is on solid waste arisings only, except for households 

where both food and drink waste is available. Other data gaps were also identified (see Table 2), and it is 

recommended that further work is necessary to fill these gaps. Those which warrant investigation are the 

agricultural and processing of raw ingredients (for example, fruit and vegetable production).  

 

Table 2 Research data gaps identified by chain stage 

 

Stage Food Packaging Mixed waste Liquid waste 

Manufacturing    

Distribution    

Retail    

Household    

indicates data is available  

indicates a data gap 

 

1.4 Methodology 
This study relies on previous studies and surveys undertaken in this area. For manufacture, key studies and data 

sources were the Environment Agency (EA), the Food and Drink Federation (FDF), Defra and work commissioned 

for WRAP by DHL. The DHL data were used for both the analysis of the distribution and retail components of the 

supply chain, and household. 

 

The estimation of waste arisings frequently draws on survey or case study data which are then extrapolated to 

gain an estimate for the UK food and drink supply chain as a whole. This approach is statistically robust when a 

sample is selected at random, since there is a high probability that the mean of the sample is equal to the mean 

of the population. Case studies by their nature are self-selecting, as they focus on the best opportunities or on a 

single opportunity within a company, or are drawn from surveys undertaken in companies that have requested 

assistance. It is therefore inappropriate to assume that case study data are representative of the waste 

opportunities and can be used to derive savings opportunities for specific sectors or parts of or the whole supply 

chain.    

 

To gain an accurate assessment of the mean waste arisings within a specific sector, a robust and random sample 

is required. It is particularly important that the sample is representative, for example, previous work in the food 

and drink manufacturing sector showed that 75% of companies have waste arisings below the average sector or 

sub-sector level,15 implying that there are a small number of companies with very high waste arisings. Within this 

study, each survey is viewed in terms of the likely relative position of the sample data to enable judgement to be 

made as to whether the extrapolated estimate is likely to be an under- or over-estimate.  

 

1.5 A model of innovation diffusion 
In addition to analysing the sample structure to be reviewed, it is considered appropriate to assess the relative 

take-up of resource efficiency within each of the three stages in the supply chain under review.  

 

                                                      

 
14 This will provide detailed information on the composition and estimates of waste arising from hotels, restaurants, pubs and 

fast food/quick service restaurants. 
 

15 „Quantification of the business benefits of resource efficiency‟, Oakdene Hollins for Defra, October 2007. 
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A commonly cited model of the diffusion of technology is that set out by Everett Rogers in 1962, which aimed to 

assess the speed with which a new idea spreads among the market and is adopted by participants. He showed 

that the adoption occurs at different rates depending on the people involved. It begins with a slow initial change 

with only innovators adopting the idea. These are followed by early adopters and then the majority, and then 

finally the „laggards‟ adopt the idea.16 Putting this together, the cumulative number of adopters follows an S-

shaped curve, with the number of adopters at a given time following a bell-shaped curve like that shown in 

Figure 3, which quantifies the relative size of each group of participants. 

 

The relevance of this model to waste is as follows. The „new idea‟ is the push towards resource efficiency. Within 

the food and drink sector there are companies that have actively taken the lead in attempting to minimise waste, 

just as there are those that have been much slower to adopt these approaches. Furthermore, it is likely that there 

are companies that are „laggards/late adopters‟ which, as yet, have taken very few steps towards waste 

minimisation. From a policy and/or intervention perspective it is important to establish the relative adoption rate 

of resource efficiency within each sector. For example, innovators may require research and development (R&D) 

funding to push forward current best practice, whereas „late adopters‟ may require a more „hand-holding‟ 

approach, implementing a continuous improvement culture and getting buy-in from all stakeholders.  

 

Figure 3 Rogers‟ adoption/innovation curve 

 

 
Source: www.valuebasedmanagement.net 

 

                                                      

 
16 Diffusion of Innovations, www.provenmodels.com. 
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2.0 Manufacture 
 

This section reviews studies and surveys undertaken to quantify the level of waste arisings in the UK food and 

drink manufacturing industry. Such studies include national, regional, trade association, regulatory surveys and a 

study by DHL for WRAP. 

 

2.1 Data gaps in current research 
All the studies and surveys reviewed in this section have significant data gaps. Table 3 shows the typical pattern 

of what is included or excluded from the reviewed studies. Hence food, packaging and mixed wastes are included 

in this study and liquid, agricultural and waste from the processing of raw ingredients such as meat and poultry 

are generally excluded. This highlights the need for further research to fill these data gaps. Most of the studies 

included „other‟ types of waste – the exception being the FDF survey, where the composition analysis from the 

Environment Agency survey of 2002 (see Section 2.2) was used to fill this data gap. Most of the research 

reviewed provided top-level data, and did not provide detailed breakdowns of the derived estimated waste 

arisings. In addition, the FDF survey was the only dataset where by products sent to animal feed were considered 

a non waste. This reflects European Court of Justice rulings on the EU definition of waste since the earlier surveys 

were carried out. This “non waste” element cannot be readily extracted from datasets without introducing a 

potential error risk and hence for comparative purposes any trend analyses undertaken within this section 

includes this “non waste” element. 

 

Table 3 Research data gaps identified for waste arisings in UK food and drink manufacturing 

 

 Food Packaging Mixed  Liquid  Agriculture 
Raw ingredient 

processing 
Other 

Manufacturing       

indicates a data is available 

indicates a data gap 

 

2.2 National surveys 
This section focuses predominantly on studies undertaken by the national environmental protection authorities 

namely the Environment Agency (which covers England and Wales), Scottish Environment Protection Agency 

(SEPA), and the Environment and Heritage Service Northern Ireland (EHSNI).17  

 

The type of waste covered within these studies is broad, and includes food and organic wastes, mixed waste, 

mineral wastes, chemical wastes and common sludges, but excluding agricultural waste.  

 

The objectives of the Environment Agency‟s 2002-03 commercial and industrial (C&I) production survey18 are 

considered representative of the objectives all the four studies, namely, to: 

 provide information for the national waste strategy; 

 meet European Union (EU) reporting requirements; 

 assist local and regional authorities with waste management planning; 

 inform decisions on provision by the waste management industry; 

 allow organisations to compare their waste with similar organisations; and 

 assist sensible waste recycling and reuse by providing information about particular wastes. 

Not only were the objectives similar in each study, so were the principal methodologies. For example, companies 

were categorised by sub-sectors according to three-digit SIC codes and then by employment band. In the survey, 

each sub-sector was split into seven employment bands (1–3, 4–9, 10–24, 25–99, 100–249, 250–499 and 500+ 

employees). Hence, both large enterprises (LEs) and small or medium sized enterprises (SMEs) are captured, 

although some employment bands were combined since the sample size (companies sampled within the 

employment band) fell below 10. The employment bands were selected to ensure that the variation in waste 

arisings within each band was not significantly influenced by the size of the companies. Based on this it was 

assumed that the variation in each band was due to the relative environmental performance of the companies 

                                                      

 
17 Now Northern Ireland Environment Agency. 

18 „The commercial and industrial waste production survey‟, Draft final report, Environment Agency, September 2005. 
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within each band, such as a company producing less waste than the sector/band mean was a „good‟ performing 

company and vice versa.  

 

Where the studies differ is in the level of data provided on the breakdown of the sector waste by material and 

end fate, and age of the study.  

 

2.2.1 England  
The Environment Agency undertook its first C&I waste production survey in 1998-99. The last C&I waste 

production survey in England was undertaken by the Environment Agency in 2002 and 2003 when 4,500 

businesses were surveyed with a base year of 2002. This is the oldest of the four national surveys and Defra 

proposes to update the study in 2010. 

 

The survey estimated that the food, drink and tobacco sector (i.e. food and drink manufacturing) in England 

generated 7.2 million tonnes19 of waste with the upper and lower 95% confidence intervals being 6.53 and 7.92 

million tonnes respectively.  

 

Figure 4 shows that „food and organic waste‟ accounted for 57%, or 4.08 million tonnes, of the total waste 

arisings in 2002, with „mixed general waste‟ the next largest at 17% (1.2 million tonnes). Conversely „paper and 

card‟ categorised under „non-metallic wastes‟ accounted for only 50,000 tonnes or 1.2% of total waste arisings. A 

greater percentage of paper and card waste fell within the „mixed general waste‟ category, implying that 

segregation of this waste could be improved.  
 

Figure 4 Total waste arisings by waste type for the food, drink and tobacco sector, 2002 

 

 
Source: Environment Agency C&I survey 2002-03 

 

Half the „food and organic waste‟ was either used (predominantly as animal feed) or recycled (Figure 5). Only 

10% was reported to have been sent to landfill.  

 

 

 

 

 

 

 

 

 

 

 

                                                      

 
19 It is now widely acknowledged that what was previously classified as „waste‟, is now classified as „by-products‟ following ECJ 
Rulings – Defra FISS Champion Group Waste 2007. 
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Figure 5 Food and organic waste arisings by waste management route for the food, drink and tobacco sector, 

2002 

 

 
Source: Environment Agency C&I survey 2002-03 

 

Figure 6 shows a breakdown of the waste arisings in the sector by employment band (for those employment 

bands that were not aggregated – representing 79% of total waste) and that 75% of waste arisings were 

generated by companies with 100 employees or more.  
 

Figure 6 Total waste arisings by employment band for the food, drink and tobacco sector, 2002 

 

 
Source: Environment Agency C&I survey 2002-03 

 

In October 2007, an additional analysis of the data was undertaken.20 Figure 7 shows this further breakdown of 

the waste arisings by SIC code. „Other food products‟ (SIC 158) is the most significant in terms of waste arisings, 

accounting for 31%. A more in-depth understanding of this broad category is needed to identify the priorities and 

the opportunities. However, meat and poultry (SIC 151) accounted for a quarter of all waste arisings from the 

sector, fruit and vegetables (SIC 153) 13%, and beverages (SIC 159) 10%.21 Hence these three sub-sectors, 

accounting for 48% of total waste arisings, are considered areas with potentially significant resource efficiency 

opportunities and worthy of further investigation.  

 

                                                      

 
20 „Quantification of the business benefits of resource efficiency‟, Oakdene Hollins for Defra, October 2007. 

21 The Environment Agency survey uses the classification „beverages‟ rather than „drinks‟ for SIC code 159. „Drinks‟ includes 
alcoholic and non-alcoholic drinks, but excludes hot drinks and milk. 
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In trying to further understand waste arisings in the UK food and drink supply chain, WRAP recently completed a 

waste mapping study on fruit and vegetables (due for publication in 2010), and has started a study on the meat 

and fish sectors, and pre-prepared meals, with the intention of beginning work on drinks during 2010.   
 

Figure 7 Total waste arisings by SIC code for the food, drink and tobacco sector, 2002 

 

 
Source: Environment Agency, 2007 

 

Table 4 shows the extrapolation, to UK level, of the data from the two C&I studies undertaken by the 

Environment Agency. This shows an increase in estimated mean waste arisings between the two studies. 

However, the increase falls within the confidence limits of the two studies and should be treated with caution. 

 

Table 4 Extrapolation of data from Environment Agency C&I production surveys to UK level 

 

Survey year 
Minimum waste arising 

(million tonnes) 

Mean waste arising 

(million tonnes) 

Maximum waste arising 

(million tonnes) 

1998-99 6.91 7.92 8.92 

2002-03 7.60 8.41 9.21 
Source: Environment Agency, 2002-03 and 2007 

 

2.2.2 Wales  
A C&I waste survey of 1,547 businesses was conducted in 2007 for Environment Agency Wales, to provide an 

updated picture on previous surveys in 1998-99 and 2002-03. The coverage was across different employment 

bands, focusing on the largest businesses.  

 

For the food, drink and tobacco sector, 25% of total businesses were surveyed. The survey results were then 

extrapolated up according to the number of businesses in each employment grouping for each sector.  

 

The overall estimates of waste arising were said to be comparable to those found in 2002-03 for food, drink and 

tobacco at a total of 478,690 tonnes per year. 

 

Some breakdowns of this estimate were provided and are analysed here. The first is by employee band which 

found that 79% of waste arisings came from businesses with more than 250 employees (Figure 8). A breakdown 

by waste type shows the largest share to be „animal and vegetable waste‟, at 72% (Figure 9). 
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Figure 8 Waste arisings in the food, drink and tobacco sector for Wales by employee band, 2007 

 

 
Source: Environment Agency Wales C&I survey 2007 

 

Figure 9 Waste arisings in the food, drink and tobacco sector for Wales by waste type, 2007 

 

 
Source: Environment Agency Wales C&I survey 2007 

 

A breakdown of „animal and vegetable waste‟ arisings by waste management route (Figure 10) shows that 80% 

of the waste was either reused or recycled, and only 2% was disposed of via landfill.  

 

The breakdown of total waste by waste management route (Figure 11) is clearly heavily influenced by the waste 

management routes taken for „animal and vegetable waste‟ as this accounts for such a large portion of the overall 

waste (72%). Although only reflected in the underlying data, the proportion of non-animal and vegetable waste 

sent to land disposal is 35%, which is significantly higher than the 2% of organic waste sent via this route. 
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Figure 10 Animal and vegetable waste arisings in Wales by waste management route, 2007 

 

 
Source: Environment Agency Wales C&I survey 2007 

 

Figure 11 Total waste arisings in Wales by waste management route, 2007 

 

 
Source: Environment Agency Wales C&I survey 2007 

 

2.2.3 Scotland  
Scottish Environment Protection Agency (SEPA) has so far undertaken two C&I waste surveys, the most recent of 

which captured data for 2006. Survey questionnaires were sent out to 29,816 randomly selected companies, with 

3,231, or 11%, returned. The results of these surveys were extrapolated up by different sectors, according to 

employee size, to give estimates for waste arisings in Scotland. The estimate for waste arising in the food, drink 

and tobacco sector was 779,113 tonnes22 (see Table 5). 

 

Table 5 Waste arisings in the food, drink and tobacco sector for Scotland, 2006 

 

Lower 95% confidence limit 

(tonnes) 

Expected value 

(tonnes) 

Upper 95% confidence limit 

(tonnes) 

136,239 779,113 1,525,221 

Source: SEPA, 2009 

 

                                                      

 
22 Estimation of Commercial and Industrial Waste Produced in Scotland in 2006, Version 2, SEPA, 2009 
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A breakdown of the waste, by material type, shows that nearly 80% of the waste was organic waste (see Table 

6). Unfortunately, no breakdown of the waste management routes taken for this waste was included in the SEPA 

report.  

 

Table 6 Waste arisings by material type in Scotland, 2006 

 

EWC chapter and description 
Total waste arisings 

Tonnes % 

EWC 02 – Wastes from agriculture, horticulture, aquaculture, forestry, 

hunting and fishing and food preparation 
622,164 79.9 

EWC 20 – Municipal and similar wastes 97,452 12.5 

EWC 15 – Waste packing; absorbents, wiping cloths, filter materials 

and protective clothing 
58,895 7.6 

Other 602 0.0 

Total 779,113 100 
Source: SEPA, 2009 

 

2.2.4 Northern Ireland 
The total waste arisings from the manufacture of food and drink products, beverages and tobacco in Northern 

Ireland in 2004-05 was estimated at 195,451 tonnes23 with 95% confidence limits reported as falling between 0 

and 461,214 tonnes. No breakdown of these data was provided on the material composition of the waste, or the 

waste management routes taken. However, it was noted that of total C&I waste: 

 64% was sent for land disposal; 

 24% was recycled; 

 7% went for energy recovery (anaerobic digestion); 

 4% was incinerated; and  

 1% followed „other‟ waste management routes.  

2.2.5 UK waste arisings data reported under the EU Waste Statistics Regulation 
Every two years Defra is required, under the EU Waste Statistics Regulation, to produce an estimate of waste 

arising in the UK. The reports are produced using the latest national surveys undertaken by UK environmental 

regulators. The most recent reports are for 2004 and 2006, with 2008 data due in mid-2010.  

 

The headline estimates for waste arisings for the food, drink and tobacco sector are shown in Table 7, broken 

down by country and by hazardous and non-hazardous waste. Total waste arisings are estimated at 7.8 million 

tonnes in 2004, and slightly higher at 7.9 million tonnes in 2006. The analysis shows that waste arisings in 

England and Northern Ireland fell between 2004 and 2006, but increased in Wales and Scotland.  

 

Table 7 Waste arisings in food, drink and tobacco sector for the UK  

 

Country 

2004 (thousand tonnes) 2006 (thousand tonnes) 

Non-

hazardous 
Hazardous Total 

Non-

hazardous 
Hazardous Total 

England 6,690 32.8 6,723 6,443 31.7 6,475 

Wales 367 0.5 368 430 2.2 432 

Scotland 489 0.6 490 763 0.2 763 

Northern 

Ireland 
207 1.6 208 187 1.4 189 

Total 7,753 35.5 7,789 7,823 35.5 7,859 
Source: Defra 
 
Note: the figures for England are calculated by assessing the changes in the number of businesses operating in the sector 
between the 2002 baseline survey and the reporting year 

                                                      

 
23 „Commercial and industrial waste arisings survey 2004/05‟. Final report, Northern Ireland Environment and Heritage Service, 
March 2007.  
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2.3 DHL 2009 study 
In 2009, DHL conducted a study for WRAP to investigate waste arisings in the UK food and drink supply chain. In 

the manufacturing sector, participation and useable data were obtained from companies that represented 10% of 

the total UK food and drink manufacturing sector market share in 2007, and 12% in 2008. The methodology 

applied is outlined in Appendix B. 

 

As a result of the low response rate, DHL had to perform large extrapolations on the sample data in order to 

present it at sector level, and had to heavily caveat the results. This should be borne in mind when considering 

the results of this. Detailed breakdowns such as type of material, or food and drink waste were not obtained. 

 

Table 8 presents the waste arisings for the sample that were able to provide waste arising estimates for both 

2007 and 2008. This was extrapolated on the basis of turnover to provide an estimate for the food and drink 

manufacturing sector. The estimates of waste arising each year are 7.3 and 6.6 million tonnes for 2007 and 2008 

respectively. In terms of disposal routes, recovery was found to account for 80% of the waste, with 12% recycled 

and 8% landfilled. However, the results are very sensitive to the additional data points for companies that could 

only provide estimates for 2008. When these observations are taken into account and the data extrapolated up to 

the sector level, arisings are estimated at a much lower 5.3 million tonnes.  

 

One of the key observations made by DHL was that a significant number of the companies reported that they do 

not capture the requested waste data; therefore those that do capture the data may be more focused than others 

on reducing the amount of waste they produce.  

 

Table 8 Total UK food and drink manufacturers waste produced, based on data from companies able to provide 

data for both 2007 and 2008  

 

 Sector total (thousand tonnes) 

 2007 2008 

Landfill/other 595 493 

Recycled 872 779 

Recovered 5,818 5,308 

Total waste  7,285 6,580 

UK turnover  £74,400 million £72,600 million 
Source: DHL, 2009 

 

2.4 Regional studies 
Two regional studies of waste arisings in the food and drink manufacturing sector have been undertaken; one in 

the East Midlands and the other in the North West of England. 

 

2.4.1 East Midlands 
A report by the East Midlands Development Agency (EMDA)24 was based on a questionnaire sent to food and 

drink processing companies in the East Midlands in 2006-07, of which 130 companies responded. While the total 

number of food processors was estimated to be 747 in the East Midlands, the survey had much greater coverage 

due to the fact that 55 out of 60 LEs responded.  

 

The sample data were extrapolated to give estimates for total food waste arisings in the East Midlands of 

466,702 tonnes per year (Table 9). As the East Midlands‟ food and drink industry accounts for around 14% of UK 

employment in the industry,25 this can be grossed up to give a UK estimate of 3.33 million tonnes per year. 

However, this figure is not reliable because the sector breakdown of East Midlands‟ food and drink industry is not 

representative of the UK as a whole, having for example relatively few meat processors.  

 

Of the estimated 466,702 tonnes of waste arising, the main disposal routes were recycling (36%), incineration 

(25%) and landfill (24%) (see Figure 12). Food waste recycled (into the production of animal feed, land 

                                                      

 
24 „Cutting out waste in food and drink – a resource efficiency strategy for the East Midlands food industry‟, East Midlands 
Development Agency, March 2008. 

25 EMDA report, page 12. 
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spreading and composting) was estimated at 108,000 tonnes (Table 9). The report cited waste management 

infrastructure gaps as a barrier to improving quantities recycled and diverting waste from landfill. 

 

Table 9 Estimated totals for waste arisings for the East Midlands‟ food and drink manufacturing sector, 2006-07  

 

Type Amount (tonnes) 

Total waste to landfill 111,900 

Food waste Category 3 rendered 29,101 

Food waste Category 3 incinerated 115,742 

Vegetable waste 42,037 

Packed wrapped food 604 

Plastic recycled 15,662 

Cardboard recycled 19,423 

Food waste recycled 108,153 

Other recycling 19,884 

Total recycling 167,318 

Total waste produced 466,702 
Source: EMDA, 2006-07 

 

Figure 12 Breakdown of final disposal route of total food waste arisings for the East Midlands food and drink 

manufacturing sector, 2006-07 

 

 
Source: EMDA, 2006-07 

 

LEs were found to contribute 82.5% of total waste sent to landfill (see Table 10). However, the mean figures 

mask the variation that occurs in the sample; the standard deviation for waste sent to landfill is higher than the 

mean value (this is expected in waste producing units). The reason for this relates to the small number of 

companies that produce very large amounts of waste compared to their peers.  

 

Figure 13 plots the total waste sent to landfill by all the LEs in the sample, and reveals that four companies 

produce very large waste levels, and between them account for close to 40% of the waste to landfill of the total 

LEs surveyed. A similar pattern is observed for SMEs, although the amounts of waste are much smaller. The fact 

that the pattern is shown for both LEs and SMEs gives weight to the idea of a range of performance on waste 

minimisation between companies. This finding has two consequences, it suggests:  

 It is vital to include „late adopters‟ (see Section 1.5) in the sample, in order to obtain accurate estimates of 

waste arisings, and 

 That there are opportunities for larger waste savings by encouraging the ‟late adopters‟ to reduce food and 

drink waste, particularly LEs which produce much greater volumes of waste. 
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Table 10 Total food and drink manufacturing waste sent to landfill in the East Midlands 

 

 LEs SMEs 

Total waste to landfill (tonnes per year) 84,755 2,415 

No. of companies in sample 55 75 

Mean tonnes of waste sent to landfill 1,541 34 

Standard deviation (tonnes) 2,197 51 
Source: EMDA, 2006-07 

 

Figure 13 Total food and drink manufacturing waste sent to landfill by large enterprises in the East Midlands, 

2006-07 

 

 
Source: EMDA 2006-07 

 

The data collected in the sample are sufficiently detailed to give a breakdown by sector, although the breakdown 

reflects the food and drink manufacturers based in the East Midlands region; it is considerably different to other 

regions of the UK. A breakdown of the total waste sent to landfill by LEs in different sectors (Figure 14) shows 

that short-life products (chilled ready meals and sandwiches) account for the largest tonnages sent to landfill, and 

could be sectors to target in the future in order to reduce waste arisings.  

 

Figure 14 Total waste to landfill for LEs in the East Midlands by sector, 2006-07 

 

 
Source: EMDA, 2006-07 
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2.4.2 North West 
A study conducted in 2006-07, for the North West Regional Technical Advisory Body (NWRTB), to investigate C&I 

waste arisings in north-west England consisted of a survey of 981 companies, selected randomly depending on 

size, sector and location. Face-to-face interviews were carried out with representatives of the companies, and 

additional data were obtained from the Environment Agency‟s Pollution Prevention and Control (PPC) returns. The 

survey results were then extrapolated up by employment band, to give an estimate for the North West region.  

 

A study prepared for the East of England Regional Assembly took the results of the North West survey, with the 

intention of extrapolating the data to the whole of the UK, to derive a more up-to-date estimate than that 

obtained from the Environment Agency‟s survey of 2002-03. However, when the results were compared to the 

earlier survey, a large difference was found (see Table 11). Although reasons for the difference were given in the 

report,26 the researchers adjusted their estimates by using the tonnages found in the Environment Agency survey 

as they were considered to be more robust. This highlights the requirement for a large and representative sample 

size in an industrial sector made up of a heterogeneous population of manufacturers. 

 

Table 11 Annual waste arisings in the food, drink and tobacco sector for the North West (thousand tonnes) 

 

Survey 
Animal & 

vegetable 
Chemical 

Common 

sludges 

Mixed 

wastes 

Non-

metallic 

wastes 

Other Total 

NWRTB 2006-07 362 20 34 70 52 9 547 

Environment Agency 2002-03 633 23 64 200 83 91 1,093 

Source: Study into commercial and industrial waste arisings, East of England Regional Assembly, 2009 

 

2.5 Trade association data 
A number of food and drink manufacturer trade associations have undertaken waste audits of their members. 

The sampled companies cannot be regarded as representative of the whole UK food and drink sector, and 

therefore the data cannot be grossed up to UK level. However, there is useful information in the report, Mapping 

Waste in the Food Industry, prepared by Oakdene Hollins for Defra and the Food & Drink Federation (FDF). FDF 

members account for over a third of the total turnover of the UK food and non-alcoholic drink industry.   

 

2.5.1 Background to FDF report 
The FDF report was a survey commissioned by the FDF and Defra to assess: 

 the amount of food and packaging waste arising across FDF‟s membership; 

 the geographic spread of this waste; and  

 how it is being managed in terms of the Government‟s waste hierarchy.  

The aim was to identify where waste was arising in order to understand the causes and opportunities for 

preventing waste. For the report, all FDF members were sent a questionnaire to survey their food and packaging 

waste arisings at food production sites in the UK for 2006, along with disposal and recovery routes for each type 

of waste. A total of 74 different member companies, with a combined turnover of £17 billion responded, providing 

data from 236 sites. 

 

The survey provided baseline numbers to work towards the FDF‟s „Five-fold Environmental Ambition‟, launched in 

October 2007.27 Its commitments were to: 

 achieve a 20% absolute reduction in CO2 emissions by 2010 compared to 1990 and to show leadership 

nationally and internationally by aspiring to a 30% reduction in CO2 emissions by 2020; 

 send zero food and packaging waste to landfill from 2015; 

                                                      

 
26 „Study into commercial and industrial waste arisings‟, East Midlands Regional Assembly, April 2009. 

27 „The environment: making a real difference‟, Food and Drink Federation, October 2007. 
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 make a significant contribution to WRAP‟s Courtauld Commitment, to achieve an absolute reduction (340,000 

tonnes) in the level of packaging reaching households by 2010, and to provide more advice to consumers on 

how best to recycle or otherwise recover used packaging; 

 achieve significant reductions in water use to help reduce stress on the Nation‟s water supplies, and 

contribute to an industry-wide absolute target to reduce water use by 20% by 2020; and 

 embed environmental standards in transport practices, including contracts with hauliers as they fall for 

renewal. To achieve fewer and friendlier food transport miles, and contribute to an absolute target for the 

food chain to reduce its environmental and social impacts by 20% by 2012. 

2.5.2 Results 
The headline results from the FDF survey are presented in Table 12. Unlike the studies discussed above, the FDF 

study regarded materials arising from manufacturing sent for reuse as animal feed as a by-product or non waste 

rather than waste with the change in definition of waste. This reflects the more recent judgements made by the 

European Court of Justice on the interpretation of the definition of waste in the EU Waste Framework Directive. 

The distinction between waste and by-products is clearly important when measuring or monitoring waste, and 

much activity has been undertaken in the development of guidance since the inclusion of an EU wide definition of 

waste in the EU Waste Framework Directive in 1991 and the inclusion of an article defining by products when the 

Directive was last revised.28 Within this survey, the „by-products sent to animal feed‟ accounted for 512,000 

tonnes and „total waste‟ is put at just under 835,000 tonnes per year for the FDF members involved (Table 12), 

giving a total of around 1.35 million tonnes in 2006.  

 

Table 12 Disposal and recovery routes for each waste type, according to FDF member site returns, 2006 

 

Waste 

management 

route 

Recovery and 

disposal options 

Food waste 
a 

(tonnes) 

Packaging 

waste b 

(tonnes) 

Mixed food 

and packaging 

waste c  

(tonnes) 

Total 

(tonnes) 

Recycle/ 

compost 

Anaerobic digestion 66,239 0 0 66,239 

Composting 34,607 3,120 2,599 40,326 

Recycling 162,633 58,556 7,315 228,504 

Recovery 

Land spreading d 216,345 0 1,980 218,325 

Thermal treatment e 93,975 296 0 94,271 

Other recovery 5,392 21,352 11,805 38,549 

Disposal  

Incineration without 

energy recovery 
4,037 1,065 1,424 6,526 

Landfill 17,569 10,511 109,686 137,766 

Other disposal 4,086 0 10 4,096 

Overall Total 604,883 94,900 134,819 834,602 
Source: Mapping waste in the food industry, Oakdene Hollins, 2008 
 
a This represents the total unmixed food waste arisings that left via the backdoor of the factory. It includes any inedible 
fraction, possibly also some materials considered as by-products utilised (for example, in animal feed or human food), but not 
food waste mixed with packaging waste 
b This represents the total unmixed packaging waste arisings which left the factory via the backdoor. It does not include 
reusable packaging, unless it had reached the end of its life, or any packaging mixed in with food waste 
c This represents the total mixed food and packaging waste arisings, such as finished goods or food and packaging waste which, 
arose separately but was mixed on-site before leaving via the factory backdoor (for example, in a single skip) 
d This represents liquid wastes and sludges (for example, from an on-site effluent plant, fat traps etc) that were land spread 
(including soil injection) or tankered to a sewage treatment plant. It does not include trade effluent transferred via public sewer 
to a municipal waste water treatment plant 
e Thermal treatment includes traditional mass burn, along with alternative processes, based on a combination of pyrolysis and 
gasification, all of which involve energy recovery 
Note: in addition there is 512,000 tonnes sent as by products to animal feed 

 

                                                      

 
28 „Report of the Food Industry Sustainability Strategy Champions‟ Group on Waste‟, Defra, 2007. 
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2.5.3 Data extrapolation 
The results of the FDF survey can be extrapolated to provide an estimate of waste and by-products arising in 

food and drink manufacturing in the UK, based upon the survey representing 23% of industry turnover 

(Table 13). „Total waste‟29 is given as 3.6 million tonnes, with 1.4 million tonnes of this being recycled or 

composted, 1.5 million tonnes recovered and 0.6 million tonnes sent for disposal. The total calculated for „by-

products sent to animal feed‟ is 2.2 million tonnes. When combined these figures provide a total estimate for UK 

food and drink manufacturing of 5.76 million tonnes for 2006.  

 

To make this estimate comparable with the previous estimates, all waste needs to be considered and not just 

food, packaging and mixed waste. Using the compositional analysis undertaken by the Environment Agency 

(Figure 4), it is estimated that these three waste streams account for 80% of food and drink sector waste arisings 

(food waste 57%, mixed waste 17% and non-metallic waste 6%). Once the remaining 20% (mineral wastes 

(10%), common sludges (7%) and chemical wastes (3%)) is accounted for, and the previous estimate of waste 

scaled up accordingly, it is estimated that combined „total waste‟ and „by-product‟ generation within the food and 

drink sector was 7.2 million tonnes in 2006, with the „total waste‟ component representing 5 million tonnes of this 

and 2.2 million tonnes sent as by-product to animal feed. 

 

As discussed previously, the key assumption that underlies the method of grossing up used here is that the 

sample of manufacturers from the survey is representative of the food and drink manufacturing industry as a 

whole. Importantly, the sample encompasses the largest manufacturers, which previous reports suggest produce 

the majority of the waste arisings. However, they may not be truly representative of the industry as a whole due 

to individual company prerogatives involved with becoming an FDF member. In particular, the FDF‟s „Five-fold 

Ambition‟ means that the FDF sample may be composed of manufacturers that are more committed to waste 

reduction and have lower levels of waste compared to the industry as a whole; hence those companies that are 

the „late adopters‟ may not to be included. In addition, many of the large alcohol manufacturers in the UK, for 

example beer, are not members of the FDF. Therefore this sub-sector‟s impacts may not be accurately reflected 

in the final estimates. For the above reasons, the final total estimates may therefore be an under-estimate of 

waste arisings in food and drink manufacturing in the UK, although the extent is not clear. 
 

Table 13 Disposal and recovery routes for each waste type extrapolated for the UK food and drink 

manufacturing sector, 2006 

 

Waste 

management 

route 

Recovery and 

disposal options 

Food waste a 

(tonnes) 

Packaging 

waste b 

(tonnes) 

Mixed food 

and packaging 

waste c 

(tonnes) 

Total 

(tonnes) 

Recycle/ 

compost 

Anaerobic digestion 284,000 0 0 284,000 

Composting 148,000 13,000 11,000 173,000 

Recycling 697,000 251,000 31,000 979,000 

Recovery 

Land spreading d 927,000 0 8,500 935,000 

Thermal treatment e 402,000 1,300 0 404,000 

Other recovery 23,000 91,000 51000 165,000 

Disposal 

Incineration without 

energy recovery 
17,000 4,600 6,000 28,000 

Landfill 75,000 45,000 470,000 590,000 

Other disposal 18,000 0 40 18,000 

Overall Total 2,591,000f 405,900f  577,540f  3,576,000f  

Source: Mapping waste in the food industry, Oakdene Hollins, 2008 
Note: in addition there is 2.2 million tonnes sent for as by-products to animal feed and it excludes waste classed as „other‟ 
 

a This represents the total unmixed food waste arisings that left via the backdoor of the factory. It includes any inedible 
fraction, possibly also some materials considered as by-products utilised (for example, in animal feed or human food), but not 
food waste mixed with packaging waste 
b This represents the total unmixed packaging waste arisings which left the factory via the backdoor. It does not include 
reusable packaging, unless it had reached the end of its life, or any packaging mixed in with food waste 
c This represents the total mixed food and packaging waste arisings, such as finished goods or food and packaging waste which, 
arose separately but was mixed on-site before leaving via the factory backdoor (for example, in a single skip) 

                                                      

 
29 Total waste figure excludes material that is used for animal feed. 
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d This represents liquid wastes and sludges (for example, from an on-site effluent plant, fat traps etc) that were land spread 
(including soil injection) or tankered to a sewage treatment plant. It does not include trade effluent transferred via public sewer 
to a municipal waste water treatment plant 
e Thermal treatment includes traditional mass burn, along with alternative processes, based on a combination of pyrolysis and 
gasification, all of which involve energy recovery 
f These figures are subject to the rounding method and may not sum their total 

 

Of the three waste streams investigated, food waste accounts for 72%, segregated packaging waste 11%, and 

mixed waste 16%. A breakdown of these three waste streams by waste management route (see Figure 15) 

shows over 80% of mixed waste arising is sent for disposal, of which 99% is sent to landfill (see Table 13). The 

key observations are: 

 

 This highlights the importance of segregating waste to aid reuse, recycling and recovery.  

 For packaging waste, 88% of the waste is recycled, composted or recovered, with only 12% being sent for 

disposal.  

 For food waste 96% is recycled, composted or recovered.   

As discussed, „by-products or non waste sent to animal feed‟ represents an estimated 2.2 million tonnes. The 

Defra environmental expenditure reports30 were used as a crude means of validating this figure. The 2006 report 

states that the revenue from by-product sales in the food and drink industry in 2006 was £78 million. The 

revenue received for animal feed is circa £30 per tonne making the estimated tonnage to animal feed 2.6 million 

tonnes. This shows that the 2.2 million tonnes can be considered a reasonable estimate.    
 

Figure 15 Waste management route by material type for the UK food and drink manufacturing sector, 2006  

 

 
Source: Source: Mapping waste in the food industry, Oakdene Hollins, 2008 

 

2.6 Waste data from national pollution inventories 
In addition to Defra‟s obligations under the EU Waste Statistics Regulation (see Section 2.1.5), companies are 

obligated to provide waste data under the Integrated Pollution Prevention and Control (IPPC) Directive 

(1996/61/EC).  

 

The IPPC Directive (soon to be replaced by the Industrial Emissions Directive) requires regulated industries to 

demonstrate resource efficiency. In England and Wales, the Environment Agency imposes resource efficiency 

conditions in permits issued under the Environmental Permitting Regulations 2007. Operators are required to: 

 take appropriate measures to ensure that raw materials and water are used efficiently in the activities; 

 maintain records of raw materials and water used in the activities; 

                                                      

 
30 „Environmental protection expenditure by industry: 2006 UK survey‟, Defra, 2008. 
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 review and record, at least every four years, whether there are suitable alternative materials that could 

reduce environmental impact or opportunities to improve the efficiency of raw material and water use; and 

 take any further appropriate measures identified by a review. 

If an installation was found to be highly wasteful of raw materials, the Environment Agency could potentially take 

enforcement action. Managing the resource efficiency requirements will become more firmly embedded, and is 

one of the key aspects of the relatively new environmental permitting regime. 

 

2.6.1 Introduction 
In England and Wales, the Environment Agency uses the annual Pollution Prevention and Control (PPC)31 data 

reported by the animal, vegetable and food processing sectors, to compile its Pollution Inventory. This is a 

detailed dataset insofar as it records: 

 the type of waste covered (by NACE32 codes that classify business activity); 

 the route the waste takes; and  

 the names of the companies involved.  

SEPA produces a similar, if much less detailed, dataset for Scotland, called the Scottish Pollution Release 

Inventory (SPRI).  

 

The main point to note about these datasets is the types of installations covered. The current permitting 

regulations in England and Wales cover the releases of a whole range of harmful emissions above stated 

quantities.33 Environmental permitting for the food, drink and milk sectors cover:34 

 slaughterhouses, with a carcass production capacity of more than 50 tonnes per day;  

 production of food products from animal raw materials, with a finished product production capacity of more 

than 75 tonnes per day; 

 production of food products from vegetable raw materials, with a finished product production capacity of 

more than 300 tonnes per day (average value on a quarterly basis); and 

 treating and processing milk – the quantity of milk received being more than 200 tonnes per day (average 

value on an annual basis). 

The same categories apply in Scotland for the SPRI.35  

 

Consequently, PPC data cover only the largest food and drink processing companies, and have a bias towards 

meat production (not covered in the other surveys discussed above), due to the lower reporting thresholds 

compared to other food and drink sectors. Additionally, there are some exempt activities, and guidance is offered 

on how to reduce waste arisings in order to comply with environmental/PPC permits.36 It is therefore unclear how 

the data might be extrapolated to reflect total food and drink manufacturing waste arisings for the UK.  

 

The PPC data cannot be extrapolated to obtain an estimate of UK waste arisings because they are focussed on 

specific sectors, and therefore cannot be regarded as a representative sample. The data on the various waste 

management routes, for each material stream, are more useful.  

 

                                                      

 
31 PPC is the term given to the implementation of the IPPC Directive in the UK. 

32 Nomenclature Generale des Activites Economiques (Nomenclature of Economic Acticity). 

33 Pollution Inventory reporting: food and drink sector guidance note, Version 2, Environment Agency, 2009. 

34 Environmental permitting for food, drink and milk, Environment Agency website  
www.environment-agency.gov.uk/cy/busnes/sectorau/39869.aspx. 

35 SPRI activity codes, SEPA website 
www.sepa.org.uk/air/process_industry_regulation/pollutant_release_inventory/spri_activity_codes.aspx. 

36 For example: How to comply with your environmental permit. Additional guidance for: the food and drink sector‟ Environment 
Agency,2009.  
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2.6.2 Analysis of 2008 PPC data for food processing companies in England and Wales 
With the above caveats in mind, analysis of PPC data for England and Wales for 2008 shows that: 

 waste arisings captured by the data amounted to 2.47 million tonnes; 

 81% of the waste was non-hazardous and went for recovery; 

 18% was non-hazardous and disposed of; and 

 1% was classified as hazardous.  

Figure 16 shows a breakdown of PPC data for food and drink processing companies in England and Wales, by 

waste type, in 2008. 

 

Figure 16 Breakdown of PPC data for food and drink processing companies in England and Wales, by waste 

type, 2008 

 

 
Source: Environment Agency, 2008 

 

Figures 17 and 18 provide breakdowns of the actual waste management routes for disposal and recovery 

respectively. The largest share of disposal is landfill, which at 44% is higher than that estimated by any of the 

other surveys discussed above. This is followed by incineration and land treatment (biodegradation of liquid or 

sludgy discards in soils). The overall proportion of waste sent to landfill is around 8%. For recovery, slightly more 

than half of the waste is recovered by land treatment for the benefit of agriculture or ecological improvement, 

followed by recycling and the reclamation of organics. 
 

Figure 17 Breakdown of PPC data for food and drink processing companies in England and Wales, by disposal 

route, 2008 

 

 
Source: Environment Agency, 2008 
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Figure 18 Breakdown of PPC data for food and drink processing companies in England and Wales, by recovery, 

2008 

 

 
Source: Environment Agency, 2008 

 

The breakdown of waste arisings from the different sectors is shown in Figure 19. As anticipated, meat and fish 

make up the largest share at 56% of the total (most of which is meat, with fish representing a negligible 

amount). Dairy is the next largest share (12%) followed by the processing and preserving of fruit and vegetables 

(8%) and other food products (8%).  

 

Figure 20 gives a breakdown of the proportion of the waste which is recovered, compared with the disposal route 

for each of the sectors. Most of the sectors have recovery rates in excess of 80%. The exceptions are „other‟ food 

products, animal feed, and bread and starches. 
 

Figure 19 Breakdown of PPC data for food processing companies in England and Wales by NACE code, 2008 

 

 
Source: Environment Agency, 2008 
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Figure 20 Recovery versus disposal by sector (thousand of tonnes) 

 

 
Source: Environment Agency, 2008 

 

2.6.3 Analysis of 2008 SPRI data for Scotland 
Total waste from food processing industries captured by SPRI data was 379,000 tonnes in 2008. The SPRI data 

covers intensive livestock production and aquaculture, and animal and vegetable products from the food and 

beverage sector. Unlike England and Wales, the largest fraction of the waste (67%) was disposed of and non-

hazardous; recovery and non-hazardous waste represented 28%, with the remaining 5% classed as hazardous 

(see Figure 21). The sectors covered are almost entirely animal related; 76% being slaughterhouses and 23% 

being the processing of animal raw materials (see Figure 22). 
 

Figure 21 Breakdown of SPRI data for Scottish food processing companies, by waste type, 2008 

 

 
Source: SEPA, 2008 
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Figure 22 Breakdown of SPRI data for Scottish food processing companies, by sector, 2008 

 

 
Source: SEPA 2008 

 

2.7 Estimates of UK waste arising 
This section summarises the waste estimates presented above. All the surveys investigated concentrated solely 

on solid waste streams (i.e. they all excluded liquid waste and agricultural waste), making them comparable to 

each other. The exception is the FDF study which only considered food, packaging and mixed waste; however, 

compositional analysis was used to scale the estimates up to reflect total UK waste generated by the food and 

drink sectors.  

 

At 82%, England generated the majority of total UK waste generated by the food and drink manufacturing 

sectors, in 2006 (see Table 7). The 2002-03 Environment Agency report currently remains one of the best 

estimates of waste arisings for England as it was the last survey undertaken at a national level, with a carefully 

selected sample. The extrapolations made in the survey to UK level provide an estimate of waste arisings at 8.4 

million tonnes in 2002 (see Table 4). 

 

Defra reports to the European Commission, under the EU Waste Statistics Regulations, provide UK estimates at 

7.8 million tonnes for 2004, and 7.9 million tonnes for 2006 (see Table 7). These estimates rely heavily on the 

Environment Agency‟s 2002 estimates for England, and should therefore be treated with caution – especially the 

2006 figure. 

 

The extrapolation of the FDF survey data provides an alternative estimate for 2006, at 7.2 million tonnes (5 

million tonnes as waste and 2.2 million tonnes as by-products, see Section 2.5.3). This is considered to be a 

reasonable estimate since the FDF membership is made up of a more diverse range of businesses, and so 

considered more representative as a whole (despite not having many alcoholic drinks manufacturers). FDF 

members may be likely to be the more forward thinking businesses within the industry, and therefore this figure 

could represent an under-estimate as „late adopters‟ many not be included. However, it is encouraging that these 

data come from a totally different source than the Defra reports, and yet the 2006 estimates can be viewed as 

being broadly similar. With this in mind the FDF estimate is the one used in this report for the economic and 

carbon impact calculations (see Sections 7 and 8 respectively). 

 

The two regional studies discussed in this report (for the East Midlands and North West) provide estimates for 

2006-07. These studies cannot be regarded as representative of the whole of the UK, as these regions have their 

own unique food and drink manufacturing profiles, and waste management structures. On the other hand, they 

may have a useful role in providing top-level benchmarking metrics.  

 

The Environment Agency and SEPA pollution inventories (based on PPC data) provide useful information for 2008, 

but again the data are unrepresentative and hence cannot be used to provide a UK estimate. However, the 

inventory data could also have the potential to provide top-level benchmarking metrics.  
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In the DHL 2009 study, the variation in the estimates between companies providing data for both 2007 and 2008 

(see Table 8), and those providing data for only 2008 creates significant doubt over the reliability of the UK-level 

extrapolations. The change in the waste arisings of companies reporting for 2007 and 2008 makes interesting 

reading, with the unreliable UK extrapolation showing an implied reduction from 7.3 million tonnes in 2007, to 6.6 

million tonnes in 2008.  

 

Table 14 provides a summary of all the estimates for waste arisings in the food and drink manufacturing sectors 

in the UK. Note that with the exception of the FDF data these figures have included by products (which are now 

classified as non wastes) sent to animal feed as waste, so for comparison purposes with the other data sets the 

FDF figure has data combined for waste and by products. Figure 23 plots these estimates over time, with the 

more recent estimates from the DHL 2009 study plotted in blue, revealing a falling trend in the estimates of 

waste arisings. However, careful interpretation of this graph is necessary given the nature of extrapolation 

required – particularly in the latter estimates. There is also a trend away from waste being sent to landfill within 

the four studies that provided a breakdown of waste management routes, from 23% in 2002, to 7% in 2008. This 

is due to a greater proportion of waste being reused, recycled or recovered. 

 

Table 14 Summary of waste arising estimates for the UK food and drink manufacturing sectors (tonnes) a 

 

Source 
Environment 

Agency 
Defra  FDF Defra 

WRAP/ 
DHL 

WRAP/ 
DHL 

Data year 2002 2004 2006 2006 2007 2008 

Waste arisings estimate 8,400,000 7,800,000 7,200,000 c 7,900,000 7,300,000 6,600,000 

% of the total landfilled 23% N/A b 11% N/A b 8% 7% 
a The figures are subject to rounding and therefore may not sum their total 
b The Defra studies did not give a breakdown by waste management route 
c The FDF data estimates there is 5 million tonnes as waste and 2.2 million tonnes as by-products going to animal feed 

 

Figure 23 Summary of waste arising estimates for the UK food and drink manufacturing sectors (million tonnes) 

 

 
 

2.8 Opportunities for resource efficiency savings  
 

2.8.1 Sector initiatives 
The analysis in this report has focused on waste management from disposal to reuse with less emphasis placed 

on waste reduction at source. There are several industry initiatives aimed at reducing waste, ranging from sector 

specific initiatives set out by trade associations to broader manufacturing initiatives set out by, for example the 

FDF. Two examples of these sector initiatives are highlighted below. 

 

The British Soft Drinks Association (BSDA) aims to send zero manufacturing waste to landfill from 2015, and to 

improve the sustainability of soft drinks packaging.  
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The FDF made a number of commitments in 2007, under its „Five-fold Environmental Ambition‟, aimed at 

identifying where waste was arising in order to understand the causes and opportunities for preventing the 

waste. In 2009 the FDF reported on its two-year progress:37 

 FDF members reduced their CO2 emissions by 19% in 2008 compared to a 1990 baseline – well on the way to 

the 20% target by 2010. 

 FDF has worked with WRAP to conduct 13 detailed waste prevention reviews in food and drink manufacturing 

sites – promoting best practice across the sector to support its efforts to send zero waste from factories to 

landfill by 2015. 

 A total of 23 FDF members have signed the Courtauld Commitment to reduce the amount of packaging 

reaching households, and 15 member companies have joined a labelling scheme to provide consumers with 

standardised on-pack information relating to pack recyclability.  

 A total of 45 companies, with a combined turnover of £17 billion, are promoting greener food transport 

through the use of the FDF‟s best-practice checklist, which promotes „fewer and friendlier‟ food miles. 

 The first 36 signatories to the Federation House Commitment on water efficiency reported savings of almost 

500,000m3 of water. 

Some highlights of the progress announced in the FDF‟s two-year progress report include: 

 Kellogg‟s tracked about 25% less energy used per tonne of food produced at the end of 2008, against the 

1990 baseline.  

 PepsiCo reduced energy use by 11.8% since 2008, through its investment in new technologies, reducing 

waste as well as educating employees.  

 Unilever achieved a 39% reduction in CO2 from energy per tonne of production, since 1995. For example, at 

its Gloucester ice cream factory installation of a combined heat and power plant achieved a reduction of more 

than 2,000 tonnes of CO2 production per year. 

 The Jordans & Ryvita Company has transformed its approach to waste management and, as a result, reduced 

the amount of waste from its Stockport manufacturing site sent to landfill by 96%. 

 Coca-Cola Enterprises continues to increase the amount of waste it recycles from its manufacturing sites in 

Great Britain as part of its aim to send zero waste to landfill. The company‟s factory in East Kilbride now 

recycles 98% of its waste, and the Milton Keynes manufacturing site is close to achieving its ambition to send 

zero waste to landfill. 

 Britvic has reduced the amount of glass used to bottle its J2O juice drink, leading to a saving of about 4,000 

tonnes of glass per year. 

2.8.2 Waste prevention opportunities 
WRAP has identified a number of waste prevention opportunities based upon leading practices for the UK food 

and drink manufacturing sectors. Many of these opportunities represent „quick wins‟ in the form of modifications 

to processes and procedures, as well as changing packaging specifications. However, a culture change is often 

required to embed resource efficiency and continuous improvement into organisations, so as to move the 

emphasis away from waste management and towards waste prevention. This needs to be undertaken at 

corporate level and requires committed leadership to invest in and allow for an environment in which these 

activities can take place. 

 

Key areas for waste prevention within the food and drink supply chain are as follows: 

 Quantify and challenge absolute raw material wastage. In some instances, a significant level of raw 

material wastage is hidden and/or goes unchallenged behind waste allowances. For example, in recent views 

of selected sites around 16% of food and packaging purchased was found to end up as waste within the 

manufacturing process38. Recommendations to challenge waste allowances include: 

                                                      

 
37 „Our five-fold environmental ambition: progress report 2009, FDF, 2009. 

38 Waste Reviews undertaken by WRAP and Oakdene Hollins in the UK food and drink manufacturing sector, 2009. 
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 revise data recording, manipulation and display to better reflect performance, and identify where waste 

arisies, for example, measure waste in absolute terms, such as the tonnage of raw material in versus 
tonnage of product out. This represents a useful resource efficiency baseline for a key performance 

indicator;  

 identify the greatest cause(s) of waste arisings, and allocate appropriate resources to improve the 
situation. Pareto analysis (the 80/20 rule, identifying the 20% of possible causes that account for 80% of 

total resource efficiency opportunities) has proven to work well in this area; and 

 monitor filling lines, and calculate giveaway39. Explore opportunities to reduce giveaway. 

 Switch the emphasis from waste management to waste minimisation. The focus may be on 

alternatives to landfill disposal rather than on prevention or reducing waste at source. For example, it is 

estimated that the diversion of by product from landfill to animal feed saves a company about £85 per tonne 

(assuming the landfill cost is £55 per tonne, and the revenue from animal feed is £30)40. These financial 

incentives help to explain why the diversion from landfill through waste management for food has been 

targeted ahead of non-organic waste where there are not the same revenue streams. However, the raw 

material cost to purchase the ingredients, and the energy and labour costs in the processing of this material is 

typically around £500 per tonne41 therefore, waste prevention could result in a top-level saving of around 

£555 per tonne. One of the key issues is that the „end of pipe‟ waste management decision is often made by 

an individual, and therefore it is easier to implement than waste minimisation, which often requires the 

engagement of a number of different departments within a company for example, production and 

procurement. It should be noted that in some instances by products are an unavoidable fraction of the 

process which do not have a market for human consumption so animal feed may be the optimal route to take. 

 

 Implement contingency planning for production line stoppages. The continuous nature of production 

lines that include a baking or cooking stage means that the lines often cannot be readily switched off when 

problems arise. This can result in high levels of rework and/or waste. Recommendations to reduce product 

waste in this instance include: 

 reduce the cause of downtime through improved preventative maintenance and operator training; 

 improve line balancing for example, apply greater emphasis on production effectiveness rather than 
individual process efficiency; and 

 as a contingency, introduce buffers in the form of accumulation tables and/or conveyors to store product 

while the problem is being addressed. For example, some food manufacturing companies have 20-minute 
buffers. 

 Optimise packaging units for the supply of ingredients. For example, small size (25kg) bags are still a 

very common delivery format, even for medium volume ingredients. Recommendations include: 

 the use Pareto analysis (80/20 rule) to look at ingredient supply and identify the major contributors to 
waste; and 

 working with suppliers to get ingredients delivered in more optimal sizes, with appropriate packaging that 

complements production and is either reusable or recyclable. 
 

 

 
 

 

 

                                                      

 
39 The term „giveaway‟ refers to the weight difference between the actual fill weight of a consumer pack and the nominal weight 
of the pack.  

40 Waste Reviews undertaken by WRAP and Oakdene Hollins in the UK food and drink manufacturing sector, 2009. 

41 The £500 per tonne figure was taken from the 2007 report by Defra on the Quantification of the Business Benefits of 
Resource Efficiency. 
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 Use multi-trip rather than single-trip packaging. Opportunities include: 

 an analysis of all waste streams to identify areas that could be eliminated through the adoption of 

reusable packaging (where appropriate); and 
 consideration of not only financial and environmental benefits, but also the improved functionality of the 

item and/or packaging for multi-trip packaging. For example, the use of plastic layer pads in glass jar 

transport may provide better protection.  
 

 Influence packaging specifications, for example, stretch wrap and corrugated cardboard:  

 Reviewing packaging specifications can make a significant difference that could deliver financial and 

environmental benefits, for example from improved distribution efficiency to reduced product damage. 
 Identify areas where packaging could be optimised, with a focus on performance rather than material 

specifications for corrugated and carton board. 

 Behavioural change. Improving communication throughout a company with the right set of measures can 

make a significant difference, with some companies having achieved considerable reductions in waste through 

better communication, improved training and behavioural change initiatives.  

 

 Ensure accurate forecasting. Raw material order lead times can be considerable for food manufacturers, 

due to the sourcing of the materials (for example, geographic location of growers). Unpredictable harvest 

yields and seasonality are also significant factors. These factors can place pressure on forecasting, especially 

those with a short customer lead time. Working in partnership with both suppliers and customers, and 

ensuring forecasting systems are fit-for-purpose, can result in a significant reduction in the volume of waste 

generated.  

2.8.3 Distribution to charities 
Some efforts are being made to redirect food that would be wasted. One initiative is through FareShare, a 

national charity that works to redistribute food in the community, with participation from retailers and foods 

manufacturers. However the tonnages involved are small at the moment with around 3,000 tonnes redistributed 

in 2008.  

 

One manufacturer working with the charity is Nestlé. As a means of diverting its waste from landfill, Nestlé 

reduced the surplus food it sent to landfill from 100% in 2005 to less than 5% in 2006. Redirecting 388 tonnes of 

food, which provided over 600,000 meals.42 

 

2.8.4 Waste management 
Although prevention of waste should be the priority for cost and environmental reasons, there are a number of 

areas where companies can improve waste management, for example: 

 Greater landfill diversion for non-organic wastes. The Environment Agency survey of 2002-03 found 

that 41% of non-organic waste was landfilled, with a corresponding figure of 35% in the Environment Agency 

Wales survey of 2007. The waste management focus seems to have been on diverting organic waste from 

landfill, primarily due to the possibility of the revenue stream of animal feed. The FDF data points to a greater 

role for separation, as nearly 80% of mixed waste is disposed of, although the actual tonnages were quite 

small (estimated 600,000 tonnes). There is considerable scope for diverting more non-organic waste from 

landfill. 

 Focus on large enterprises. The Environment Agency survey of 2003-03 found that 75% of waste arisings 

were from companies with more than 100 employees. The Wales survey of 2007 found that waste arisings 

were even more concentrated among LEs with 79% arising in enterprises with more than 250 employees, and 

89% in companies with more than 100 employees. The East Midlands regional study found that 82.5% of 

                                                      

 
42 „Nestlé and FareShare 1st – waste reduction‟, IGD website, 17 September 2007 
(www.igd.com/index.asp?id=1&fid=1&sid=5&tid=49&cid=158). 
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landfill waste was from LEs. This study also picked up on the idea of the presence of „late adopters‟ within the 

sector (as described by the Rogers‟ model), suggesting that both LEs and SMEs have been slow to implement 

waste management options up the waste hierarchy. If the late adopters (particularly LEs) can be engaged, 

then there is considerable scope for improving waste management. One suggested way forward, to engage 

these companies, would be to benchmark their performance against their peers to assess opportunities for 

change. 

 Focus efforts on specific food and drink sectors. The evidence from the different studies points to the 

importance of a few particular sectors of food and drink, although the level of detail in the data is insufficient 

to make firm conclusions. The Environment Agency survey of 2002-03 points to meat and poultry, fruit and 

vegetables, and drinks generating large proportions of the total waste arising. Another significant food type 

was dairy. The EMDA study highlighted chilled ready meals and sandwiches as significant waste types, 

however, as noted previously this research focussed on a particular region of England, and therefore the 

findings are specific to the region and not wholly applicable to England as a whole. More research into the 

specific food and drink sectors indicated above is suggested. 
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3.0 Distribution 
 

3.1 Background 
„Distribution‟ in the context of this study involves the logistics of moving and storing goods between the food and 

drink manufacturers and the retailers. The distribution systems used are dictated by the type of retail store to 

which the products are sent for sale. Figure 24 shows the structure of the grocery retail sector by store type in 

the UK. Hypermarkets, supermarkets and superstores account for 72% (£105.8 billion) of the sales turnover of 

the sector but only 7% (6,410) of the stores.  

 

Under such conditions the retailers have significant control over the supply chain; for example, they: 

 control the point of manufacture, for example, what products should be manufactured, pack sizes and 

packaging used; 

 order the inbound goods being sent from the manufacturers to the distribution centres; and  

 typically use third-party logistics companies for the outbound delivery of goods from the distribution centres 

to the stores.  

Figure 25 summaries the typical UK retail grocery logistics for products destined for the large multiple retailers.  

 

Figure 24 UK grocery retail market structure by store type, 2009 

 

 
Source:  IGD website 

 

Figure 25 Routes to market – retail multiple 

 
Source: IGD personal communications  
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This retailer-controlled environment makes it possible for minimal waste to be generated at the distribution phase 

in the supply chain, because retail-ready (or shelf-ready) pack sizes can result in no case or pallet splitting 

between manufacture and retail. However, waste will be generated from for example, cancelled orders, order 

discrepancies and product damage.  

 

Some „symbol‟ groups such as the Musgrave Group (Budgens and Londis), Spar and Co-operatives operate using 

systems based on regional distribution centres (RDCs). However, such companies are unlikely to have as much 

control over inbound deliveries to the RDCs as order quantities are smaller than those of the multiples, and stores 

are unlikely to require full pallet loads of individual products. Therefore, there is likely to be more pallet and case-

splitting, and hence more waste. 

 

For the „non-affiliated‟ and other convenience stores, delivered grocery wholesalers43 and cash-and-carry 

wholesalers44 are the main distribution channels. £6 billion (4%) of total retail sector turnover is channelled 

through cash-and-carry wholesalers, and £8.6 billion (5.9%) is channelled through delivered grocery wholesalers 

(see Figure 26).  

 

In both cases the distribution system is more fragmented than the systems discussed above, with the retailers 

having little control of the overall supply chain. This can lead to frequent case-splitting at the wholesalers, and 

therefore high levels of packaging waste. In addition, these systems include a high level of „make to order‟ 

products, whereas wholesaler systems operate a „make to stock‟ system. This is much more speculative and can 

result in higher levels of product waste through non-sales.  

 

Figure 26 UK retail grocery wholesaler and customer distribution channels, 2009 

 

 
Source: IGD personal communications 

 

3.2 Estimate of waste arisings 
The headline estimates of waste arisings in the distribution network (see Table 15) are based on waste figures 

from only one of the main supermarket companies. The estimates from that company have been extrapolated 

according to the market share of the four main food supermarket companies, to ascertain a total for the UK retail 

grocery distribution part of the supply chain. These estimates should be treated with caution, as the single 

company concerned may not be representative of all UK supermarkets and distributions systems as a whole 

(although all do have a regional distribution network). Of greater concern is the likelihood that they do not 

properly reflect those wholesalers that do not operate a regional distribution network.  

 

                                                      

 
43 e.g. Palmer and Harvey (P&H), Musgrave Group, Spar. 

44 e.g. Booker, Bestway & Batleys, Makro, Costco Wholesale, Parfets, Blakemore Wholesale. 
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With these caveats in mind, the estimated total waste arisings in UK grocery retail distribution is 112,500 tonnes 

in 2007, and 97,500 tonnes in 2008. In 2007, waste generated was split almost 50/50 between disposal and 

recycling but, in 2008, recycling increased to 53%, landfill fell to 45%, with recovery at 2% (see Figure 27). Most 

of this waste was packaging (87%), with the remainder being food or general waste (see Figure 28). 

 

Table 15 Estimated total waste generated from UK grocery retail distribution systems, 2007 and 2008 (tonnes) 

 

 
Disposal route 

Sector total a 

 2007 2008 

Total 

Landfill/other disposal 58,000 44,300 

Recycled 54,300 51,700 

Recovered 200 1,500 

Total 112,500 97,500 

Food waste 

Landfill/other disposal 3000 2,300 

Recycled 0 0 

Recovered 200 1,500 

Total 3,200 3,800 

Packaging waste 

Landfill/other disposal 43,800 33,500 

Recycled 54,300 51,700 

Recovered 0 0 

Total 98,100 85,200 

Unclassified general 
waste 

Landfill/other disposal 11,200 8,600 

Recycled 0 0 

Recovered 0 0 

Total 11,200 8,600 

Source: DHL, 2009 
a The figures are subject to rounding and therefore may not sum their total  
 

Figure 27 Estimated total UK grocery retail distribution systems waste, by waste management route, 2007 and 

2008 (percentage) 

 

 
Source: DHL, 2009 
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Figure 28 Estimated total UK grocery retail distribution systems waste, by waste type, 2007 and 2008 

(percentage) 

 

 
Source: DHL, 2009 

 

In 2008, 60% of packaging waste was recycled, with the remaining 40% sent to landfill or other disposal (see 

Figure 29), indicating the significant potential for improvement in recycling rates.  

 

Only 6% of food waste was recovered in 2007 (see Table 15), but since then, larger volumes have been diverted 

to charities, increasing recovery rates to 40% (see Figure 29). However, there is still an opportunity for 

improvement, as the remaining 60% is still sent to landfill or other disposal.  

 

All the general waste was sent to landfill or via non-recovery routes in both 2007 and 2008 (see Figure 29), again 

demonstrating the importance of waste segregation to assist in the recycling and recovery of this waste. 

 

Figure 29 Estimated total UK grocery retail distribution systems waste, by disposal route, 2007 and 2008 

(percentage) 

 

 
Source: DHL, 2009 

 

Table 16, and Figure 30, present a breakdown of the material recycled and disposed of at distribution centres. 

Cardboard makes up the largest share of the material recycled, at around two thirds of the total, with plastic and 

metal about a sixth each. There is an opportunity to increase recycling rates for packaging, in particular, 

cardboard and plastic as these materials make up the largest share (36% and 21% respectively) of the material 

being disposed of.  
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Table 16 Estimated material breakdown of UK retail grocery distribution waste recycled or landfilled or other 

disposal, 2007 and 2008  

 

 
Material type 

Sector total (tonnes) a 

 2007 2008 

Distribution 
landfill/other disposal 
waste 

Plastic 18,200 13,900 

Cardboard 20,000 15,300 

Paper 1,900 1,400 

Food 3000 2,300 

Wood 3,800 2,900 

Glass 0 0 

Metal 0 0 

Other 11,100 8,600 

Total 58,000 44,400 

Distribution recycled 
waste 

Plastic 900 8,700 

Cardboard 36,200 33,900 

Paper 0 0 

Food 0 0 

Wood 0 0 

Glass 0 0 

Metal 9,100 9,100 

Other 0 0 

Total 54,300 51,700 

Source: DHL, 2009 
a The figures are subject to rounding and therefore may not sum their total  

 

Figure 30 Estimated material breakdown of UK retail grocery distribution recycled or landfilled or other disposal 

waste, 2008 (percentage) 

 

 
Source: DHL, 2009 

 

3.3 Opportunities for resource efficiency savings  
The analysis above indicates some resource efficiency savings relating to waste management within the UK 

grocery retail distribution systems, namely the opportunity to increase recycling rates for packaging waste 

(particularly cardboard and plastics), and to increase the recovery of food waste. The other opportunity identified 

was to increase waste segregation where possible, as all unclassified general waste is disposed of to landfill or via 

non-recovery routes.  
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Estimates of total waste arising within distribution were relatively small, at 97,500 for 2008. Further discussion of 

potential resource efficiency savings within distribution are covered in Section 4, due to the significant influence 

retailers have on the supply chain (for example, increased control over both primary and secondary distribution). 

 

It is also recommended that data collection could be improved as distribution centres operate in many different 

ways. They can be customer owned, but managed by a third party that may or may not implement their own 

policies. Alternatively, they can be third party owned and operated, but with a requirement that the customer‟s 

policies are implemented. This can lead to a lack of 'ownership' or detailed reporting of waste data. Where the 

distribution centre is operated by a third party, they may well collect data but are unable, due to confidentiality 

reasons, to release it without permission of their customer.   
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4.0 Retail 
 

4.1 Market structure 
The UK grocery retail sector had a turnover of £146 billion in 2009 (see Figure 31), and can be broken down into 

four sub-sectors:  

 convenience retailing;  

 traditional retail;  

 hypermarkets, supermarkets and superstores; and  

 online.  

Hypermarkets, supermarkets and superstores represent 72% of the total UK grocery retail sector by turnover. 

These in turn can be divided into co-operatives, multiples, discounters and independents.  

 

Figure 31 The UK grocery retail sector, by store type, 2009 

 

 
Source: UK Grocery Retailing, IGD 2009 

„Symbol groups‟ (a sub-set of convenience retailing) comprised of companies such as Spar, Londis and Bestway.  

 

Figure 32 presents a summary of the data shown in Figure 31 by outlet type in 2009. This shows the multiples 

(Tesco, Asda, Sainsbury‟s, Morrisons et al) to account for 66% of the total grocery retail market.    

 

Figure 32 UK grocery retail sector, by store type, 2009  

 

 
Source: IGD, 2009 
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4.2 Waste estimates  
Food, drink and packaging waste can occur at all points within the retail supply chain, but is a significant cost to 

retailers and so is minimised wherever possible. However, availability and having full shelves is a key driver for 

retailers who want to ensure they are able to offer customers a full range of products. This not only maintains 

service levels for the customers, but can also make financial sense to the company.45 However, in some instances 

this activity may create surplus product and waste back-of-store. 

 

Four of the largest UK retailers, representing over 60% of the UK market by turnover in 2007-08, participated in 

the DHL 2009 study (see Section 2.3). The data supplied by participating retailers varied, although all produced 

total store waste figures, broken down by key waste management routes, and by material type for recycled 

waste. Landfill data were captured only as total figures, except for one retailer which had undertaken a skip 

analysis to ascertain how much of the food, drink and packaging waste being sent to landfill was recyclable. On 

the assumption that the data were representative, (which may not be the case as data was obtained only from 

the four largest retailers, all of which fall within the „multiples‟ category - Figure 32) the findings of this analysis 

were applied to the other retailers‟ waste. None of the participating retailers were able to provide data on product 

damage, as this is typically reported as a financial loss rather than an amount of waste.  

 

Grossing the sample (60%) up to total UK retail store waste arisings, DHL estimated that 1.48 million tonnes of 

waste was generated in 2007, and 1.46 million tonnes in 2008 (see Table 17).  

 

Table 17 Estimated total UK grocery retail store waste arisings, 2007 and 2008 

  

 Disposal route 
Total grocery retail sector (tonnes) a 

2007 2008 

Total 

Landfill/other disposal 466,200 375,200 

Recycled 976,900 959,600 

Recovered 39,800 129,600 

Total waste 1,482,900 1,464,400 

Food waste 

Landfill/other disposal 291,300 232,200 

Recycled 0 0 

Recovered 39,800 129,600 

Total food waste 331,100 361,800 

Packaging waste 

Landfill/other disposal 108,100 86,900 

Recycled 976,900 959,500 

Recovered 0 0 

Total packaging waste 1,085,000 1,046,400 

Unclassified 
general waste 

Landfill/other disposal 66,800 56,200 

Recycled 0 0 

Recovered 0 0 

Total general waste 66,800 56,200 

Source: DHL, 2009 
a The figures are subject to rounding and therefore may not sum their total  
 

The retail store waste management routes for 2007 and 2008 are shown in Figure 33. The dominant route is 

recycling, at close to two thirds of total waste arisings. The remaining third is either sent to landfill or recovered. 

An increased fraction was recovered in 2008 (9%) compared to 3% in 2007, with most of the improvement 

coming from a greater recovery of food waste. 

 

 

                                                      

 
45 DHL, 2009. 
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Figure 33 Estimated total UK grocery retail store waste, by disposal route, 2007 and 2008 (percentage) 

 

 
Source: DHL, 2009 

 

In 2008, 71% of retail store waste was packaging, and 25% was food, with 4% being general (see Figure 34). 

The breakdown was similar in 2007. All general waste was sent to landfill in 2008, but 92% of packaging waste 

was recycled, with only 8% sent to landfill. 36% of food waste was recovered, and the remainder sent to landfill 

(see Figure 35). 

 

Large volumes of packaging waste arise at retail stores. This is due to the need for both secondary and tertiary 

packaging to transport products within the RDC network. The recent development of retail-ready packaging has 

also had an impact on increased volumes of packaging waste being generated back-of-store.  

 

Figure 34 Estimated total grocery retail store waste, by type, 2007 and 2008 (percentage) 

 

 
Source: DHL, 2009 
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Figure 35 Estimated total grocery retail store waste by disposal route, by type, 2008 (percentage) 

 

 
Source: DHL, 2009 

 

Table 18 gives a breakdown of retail store waste sent to landfill and recycled, by material type, for 2007 and 

2008. In 2008, a total of 959,800 tonnes were recycled, and 375,300 tonnes were sent to landfill. This compares 

with 977,000 tonnes recycled in 2007, and 466,200 tonnes sent to landfill. There was a significant increase in the 

amount of waste sent for recovery, from 39,800 tonnes in 2007 to 129,600 tonnes in 2008. 

 

A material breakdown of retail store waste recycled, and waste sent to landfill, shows that 93% of the recycled 

waste in 2008 was cardboard, with most of the remainder being plastic (see Figure 36). Food waste (62%) was 

the largest share of the waste sent to landfill. Other significant components were plastic (11%) and „other‟ 

(15%). 
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Table 18 Estimated material breakdown for UK grocery retail store landfill and recycled waste, 2007 and 2008   

 

 
Material type 

Total grocery retail sector (tonnes) a  

 2007 2008 

Sent to landfill/other 
disposal route 

Plastic 51,000 41,000 

Cardboard 13,900 11,200 

Paper 33,900 27,200 

Food 291,300 232,200 

Glass 4,200 3,400 

Metal 5,100 4,100 

Other 66,800 56,200 

Total 466,200 375,300 

Recycled waste 

Plastic 68,200 65,600 

Cardboard 908,100 893,400 

Paper 400 400 

Food 0 0 

Glass 0 0 

Metal 200 200 

Other 200 200 

Total 977,000 959,800 

Source: DHL, 2009 
a The figures are subject to rounding and therefore may not sum their total 

 

Figure 36 Estimated material breakdown of grocery retail store recycled and landfilled other disposal waste, 

2008 (percentage) 

 

 
Source: DHL, 2009 

 

Table 19 provides a breakdown of the food waste being sent to landfill in 2007 and 2008. Produce was the 

largest share at 39% (see Figure 37), followed by bakery (18%), dry goods (16%), dairy (15%), fish (10%) and 

meat (2%). The same breakdown was observed for 2007. This breakdown may be questionable, as not all meat 

and fish may go landfill. This is because uncooked meat and fish must be properly treated before going to landfill, 

and will only be accepted at an authorised landfill site. However, cooked food stuffs can go direct to any landfill. 
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Table 19 Estimated breakdown of total UK grocery retail store food waste sent to landfill, 2007 and 2008  

 

Food type 
Total grocery retail sector (tonnes) a 

2007 2008 

Produce 113,100 90,100 

Bakery 52,300 41,700 

Dry goods 47,900 38,200 

Dairy 42,100 33,600 

Fish 29,700 23,700 

Meat 6,200 4,900 

Total 291,300 232,200 

Source: DHL, 2009 
a The figures are subject to rounding and therefore may not sum their total 

 

Figure 37 Estimated breakdown of total UK grocery retail store food waste sent to landfill, 2008 (percentage) 

 

 
Source: DHL, 2009 

 

4.3 Opportunities for resource efficiency savings 
Considerable amounts of data are reported by retailers as part of their corporate social responsibility (CSR) 

activities. Many of the large retailers have identified potential resource efficiency savings and set targets of how 

they might be able to benefit from them with a focus on diverting waste from landfill. Section 6 contains further 

comments on retailer initiatives. 

 

4.3.1 Sectoral initiatives 
The „Better Retailing Climate‟ initiative launched by the British Retail Consortium (BRC) in April 200846 set out 

goals and established the industry‟s collective environmental ambitions. A range of leading retailers have signed 

up to this voluntary initiative (accounting for 42% of the UK retail market, by value). Collective goals set in 2008 

include diverting waste from landfill so that less than 50% of waste produced by signatories is sent to landfill by 

2013. This target has already been met, with 32% of waste sent to landfill in 2008. The BRC has now set a more 

stretching target of diverting waste from landfill, so that less than 25% of waste from signatories is sent to 

landfill by 2013.47  

 

In addition, leading UK retailers, and the BRC, are working with UK Governments48 to reduce the environmental 

impact of carrier bags. There have been two voluntary carrier bag agreements in the UK:  

                                                      

 
46 www.brc.org.uk/retailingclimate. 

47 „A Better Retailing Climate progress report, British Retail Consortium, 2009. 

48 Defra, the Scottish Government, the Welsh Assembly Government and the Department of Environment Northern Ireland.  



 

Waste arisings in the supply of food and drink to UK households 55 

 

 25% agreement (2008), based on a 2006 baseline, to reduce the environmental impact of all carrier bags 

by 25% by the end of 2008. This included single-use bags, „bags for life‟ and other reusable bags. The results, 

reported in February 2009, showed that participants had achieved a 26% reduction in the total number of 

carrier bags used, and a 40% reduction in the environmental impact measured by the reduction in the use of 

virgin materials; and 

 50% agreement (2009), based on a 2006 baseline, to reduce the number of single-use carrier bags given 

out by 50% by end of May 2009. Results announced in July 2009 showed a 48% reduction against a target of 

50%.49 The Governments have asked WRAP to continue to monitor progress for a review in Summer 2010.  

4.3.2 Waste prevention opportunities 
Food and drink retailers and manufacturers are adopting a number of different approaches to reducing food 

waste through the supply chain.  

 

Measures are being taken to improve or adapt packaging, and applying technologies such as: 

 increasing the shelf-life of products; 

 using oxygen scavengers;  

 using modified atmospheres; 

 using interactive films, and  

 re-sealable packaging. 

Advances in technology have also played a significant part in reducing food and drink waste. Packaging 

technology has improved significantly over the past 20 years resulting in extensions to product shelf-life, for 

example, the shelf-life of fresh liquid milk has doubled from 5–6 days to around 11 days.50  

 

The UK retailer Morrisons has reported a number of measures to minimise food waste: 

„We sort, grade and, when appropriate, wash the produce ourselves. For some products, for example 

broccoli, we cut off the stems so that customers only pay for what they eat, with stems made available for 

animal feed. By packing a range of sizes and individually pricing them, customers can also help reduce 

waste by buying only what they need.‟  

 

„At Morrisons, a potato smaller than 45mm in diameter will be taken out of the load and used as baby 

roasters, if they are really small, as animal feed. Nothing is thrown away.‟ 51 

 

Another measure implemented by Morrisons is to use food nearing its „use by‟ or „best before‟ date in its own 

canteens.52  

 

Waitrose reports measures it has undertaken to work with farmers and growers along its supply chain to 

minimise food waste. One example is where Waitrose has been working closely with a group of 100 banana 

growers in the Windward Islands, considering the cultivation and transport of the fruit with the aim of reducing 

waste. Another is working collaboratively with suppliers to ensure quality and delivery specifications minimise 

food wastage, and to accept cosmetically imperfect food in the event of unforeseen and difficult weather 

conditions, such as when an apple crop was damaged by hail one year. Measures such as these have had a large 

impact on reducing waste arisings from shipped fruit, which was an estimated 40% in 2002 but fell to under 3% 

in 2008.53 

 

                                                      

 
49 www.wrap.org.uk/retail/carrier_bags/carrier_bags_50.html. 

50 „The potential for GB European trade in liquid milk‟, Defra, 2007. 

51 Morrisons website. 

52 Morrisons website. 

53 „Waitrose – reducing waste‟, IGD, 2009 (www.igd.com/index.asp?id=1&fid=1&sid=5&tid=153&foid=71&cid=898). 
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Marks & Spencer, under Point 31 of its 100 point „Plan A‟, has set targets to reduce food waste from its stores 

and distribution centres.54 One method was to start reducing the price of some items in UK stores from 2008-09, 

which led to a 20% reduction in food waste.55 Another was to set targets to reduce food waste by working with 

suppliers to improve stock planning through the development of more accurate systems for forecasting demand. 

 

In support of WRAP‟s „Love food, hate waste‟ campaign56, a number of retailers have to reviewed their product 

promotions on short shelf-life products, for example, Tesco moving from „buy one get one free‟ (BOGOF) to 

„BOGOF later‟ where a voucher is provided to redeem the free product at a later date. 

 

WRAP has identified a number of other waste prevention opportunities for grocery retailers. Many of these 

opportunities represent „quick wins‟ in the form of modifications to processes and procedures, and changes to 

specifications. However, a culture change is often required to embed resource efficiency and continuous 

improvement into organisations so as to move the emphasis away from waste management towards waste 

prevention. This needs to be undertaken at corporate level and requires strong leadership. 

 

Key areas are for waste prevention opportunities by UK grocery retail are: 

 Quantify waste arisings at a sub-category level, and revise data recording and analysis to better reflect 

performance, and identify where and why waste is occurring. This represents a useful resource efficiency 

baseline upon which to set a key performance indicator and to identify where to allocate appropriate 

resources to address a problem. Pareto analysis (the 80/20 rule, identifying the 20% of possible causes that 

account for 80% of total resource efficiency opportunities) has proven to work well in this area.  

 Switch the emphasis from waste management to waste prevention. There can be a tendency to 

focus on alternative outlets to landfill disposal for waste rather than on preventing or reducing waste at 

source. One of the key issues is that the „end of pipe‟ waste management decision is often made by an 

individual. Engagement across a number of different departments within the organisation (including 

production and procurement) is recommended to effect a change in focus to waste prevention, which can 

lead to greater cost savings.  

 Consider how waste can be recycled or recovered, for example through anaerobic digestion. Food that 

is going to be thrown away could also be redistributed through organisations such as FareShare. 

 Influence packaging specifications, for example, stretch wrap and corrugated cardboard. Reviewing 

packaging specifications can make a significant difference that could delivers financial and environmental 

benefits by, for example, improving distribution efficiency and reduced product damage. Identify areas where 

packaging could be optimised, with a focus on performance rather than material specifications.  

 Behavioural change. Improving communication throughout an organisation, with the right set of measures, 

can make a significant difference. Some retailers have achieved considerable reductions in waste through 

better communication, staff training and behavioural change initiatives. 

 Ensure accurate forecasting. Improved forecasting is a significant opportunity to reduce waste. Factors 

such as unpredictable harvest yields and weather place significant pressure on forecasting, especially those 

with a short customer lead time. Working in partnership with suppliers ensuring forecasting systems are fit-

for-purpose can result in a significant reduction in the volume of waste generated as a result of inaccurate 

forecasting. This opportunity includes areas such as promotion management and new product launches.  

 Communicate to customers. Retailers are in a key position to influence the behaviour of their staff and 

customers to save them money and reduce their carbon impacts. This could be through encouraging 

customers to buy products with less packaging (for example, refills) or to reduce household food waste 

through improving the storage instructions on products. Through customer education and/or price incentives, 

                                                      

 
54 Marks & Spencer website. 

55 Plan A press release, Marks and Spencer, 2009. 

56 The Food We Waste (http://www.wrap.org.uk/downloads/The_Food_We_Waste_v2__2_.a39b5bd0.5635.pdf). 
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retailers can also create the markets for products that may currently be wasted in the supply chain because 

they are seen as „out of specification‟.  

4.3.3 Distribution to charities 
Some efforts are being made by grocery retailers to redirect food that would have been wasted. One initiative is 

through FareShare, a national charity that works to redistribute food in the community, with participation from 

retailers and food and drink manufacturers. However, the tonnages involved are small at the moment, at around 

3,000 tonnes in 2008.  

 

Waitrose reported that it „….always aims to minimise food waste through accurate ordering – especially as 60% 

of its total waste is food – but where it arises, donating surplus food can offer a socially beneficial solution. 

Following a successful trial of the FareShare food donation scheme, Waitrose is rolling out food donation to shops 

where FareShare can provide a collection service‟.57 

 

4.3.4 Waste management 
All the major UK grocery retailers have set targets to divert waste from landfill: 

 Marks & Spencer has made a zero waste to landfill commitment to be met by the start of 2012. 

 Asda‟s target, set in July 2006, is to send zero waste to landfill by the end of 2010. 

 Sainsbury‟s target is to have zero waste to landfill, from supermarkets, by the end of 2009. 

 Tesco announced in August 2009 that 100% diversion from landfill had been achieved for its entire UK 

business (stores, offices and distribution centres). 

 Morrisons has set a target of reducing the volume of its waste to landfill by 50% by 2010, and increasing the 

proportion recycled from 72% to 80%, by 2010, through waste management processes, such as using a 

greater degree of recyclable materials in secondary packaging. 

 The Co-operative Food‟s target on landfill diversion is to ensure that less than 50% of total waste arisings are 

landfilled by 2013. The Co-operative Food also reported that: „Some limited investigations into the use of 

alternative waste management technologies, such as in-vessel composting and anaerobic digestion for non-

animal by-product food waste from The Co-operative Food, took place in 2008. These concluded that due to 

the relatively small amount of food waste generated at each branch and the amount of packaging present, 

the technologies are not viable for the business at the present time. As the technologies develop, The Co-

operative Food will reassess their use‟58. 

 Waitrose has been trialling anaerobic digestion as a means of diverting waste from landfill. In 2008, trials 

diverted 307 tonnes, and an increasing number of stores now send their food waste for anaerobic digestion59. 

Another area of activity is the increasing use of reusable packaging, where appropriate, which can have the effect 

of reducing waste arisings at distribution and retail level. For example: 

 Tesco reported that delivering products in reusable plastic trays saved 20,000 tonnes of cardboard in the UK 

in 200860. 

 Musgraves reported that it is working with suppliers to achieve 30% utilisation of reusable crates on own-

brand products61. 

 Morrisons reported that it exceeded its target of extending returnable tray trips by 14 million in 2008, 

achieving 17 million trips, and saving 72,000 tonnes of transit packaging62.  

                                                      

 
57 „Corporate social responsibility report 2007‟, John Lewis Partnership, 2007. 

58 www.co-operative.coop/corporate/Sustainability/ecological-sustainability/waste-and-packaging/recycling-waste/. 

59 “Waitrose – reducing waste”, IGD.  

60 Tesco Corporate Responsibility, 2009. 

61 MusgraveSustainability.com. 
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5.0 Household 
 

Even though this study‟s prime focus is on the UK food and drink supply chain, it is of interest to correlate the 

findings with the amount of waste generated by UK households. In order to correlate the supply chain findings 

with the household waste figures, it is worthwhile understanding the context and scale of household waste 

arisings in the UK. 

 

5.1 Municipal waste 
Municipal waste is waste from households, commerce and trade, small businesses, office buildings, institutions, 

schools, hospitals and government buildings.  

 

Annual municipal waste estimates are supplied to the European Commission by Defra and the devolved 

administrations as part of the UK‟s commitment under the EU Waste Statistics Regulation. In 2007, UK municipal 

waste totalled 34.8 million tonnes63. Municipal waste rose steadily year on year between 1995 and 2004, at which 

point it peaked and then exhibited a gradual decline between 2004 and 2007 (see Figure 38). There have been 

considerable changes in waste management routes over this period. In 1995, 83% of municipal waste was sent 

to landfill, but by 2007 the proportion had declined to 57%, due to a greater proportion of waste being recycled 

or composted. 

 

Figure 38 Breakdown of UK municipal waste arisings, by waste management route, 1995–2007 (thousand 

tonnes) 

 

 
Source: Eurostat, 2008 

 

UK household waste estimates are available from Eurostat for two of the years covered. In 2004, household 

waste stood at 31 million tonnes, or 86% of the total municipal waste. By 2006, it had risen to 32.5 million 

tonnes, or 92% of the total.  

 

Food and drink, and packaging waste are two key waste streams in household waste. Household food and drink 

waste is discussed in detail in Section 5.2. Packaging waste is discussed in Section 5.3 but is also covered under 

distribution (Section 3) and retail (Section 4).  

 

5.2 Food and drink waste in UK households 
This section draws heavily on the Household food and drink waste in the UK, published by WRAP:  

 section 5.2.1 describes the sources used in the report, to calculate estimates of food and drink waste arising 

in the household, and gives some headline estimates; 

                                                                                                                                                                      

 
62 Morrisons CSR report, 2008. 

63 Eurostat, 2008. 
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 section 5.2.2 offers an analysis of these estimates, by providing a breakdown by food and drink category; and  

 section 5.2.3 identifies those areas with the most scope to limit avoidable food and drink waste. 

The overall waste estimates are broken down by: 

 different groups of food and drink (for example, fresh vegetables and salads); and  

 by the extent to which the waste was avoidable.  

Food and drink waste is considered as being: 

 avoidable waste if edible at some point prior to disposal (for example, slices of bread, apples and meat);  

 possibly avoidable waste which is food and drink that some people eat and others do not (for example, 

bread crusts), or that can be eaten when a food is prepared in one way but not in another (for example, 

potato skins); and  

 unavoidable waste when it arises from food or drink preparation that is not, nor has been, edible under 

normal circumstances (for example, meat bones, egg shells, pineapple skin, tea bags).  

5.2.1 Calculation of food and drink waste arisings 
The report, mentioned above, draws on a number of different sources of data, and previous reports, in order to 

arrive at an estimate of food and drink waste arisings from UK households.  

 

The principal source was The Food We Waste, published by WRAP in 2008. The research method used involved 

interviewing 2,715 householders, and several weeks later, the collection and analysis of the waste of 2,138 

households across nine local authorities in England, and two local authorities in Wales. The local authorities were 

selected to cover a range of regions, types of waste receptacle, frequency of collection and the availability of 

separate food waste collections. The householders were selected to provide a representative cross-section of 

society so that the findings could be extrapolated to estimate total UK household food and drink waste arisings. 

 

In addition, the report also drew on WasteDataFlow,64 which provided the total amount of waste in each stream 

for the whole of the UK, and Review of municipal waste composition, a forthcoming report from Defra concerning 

the fraction of total waste that is food and drink waste in England. These two sources together with The Food We 

Waste report provided coverage of local authority disposal routes.  

 

Two further reports provide coverage of other disposal routes:  

 Down The Drain,65 which provides estimates of the total amount, and types, of food and drink waste disposed 

of down household sewers; and  

 WRAP‟s Kitchen Diary (presented inThe Food We Waste), which estimated waste disposed of through home 

composting, and the feeding of animals.  

Both these reports cover the whole of the UK. 

 

Household Food and Drink Waste in the UK gave an estimate of 8.3 million tonnes of food and drink waste arising 

in UK households every year. This compares with the earlier estimate of 6.7 million tonnes per year presented in 

The Food We Waste. The main difference between the estimates is that the new research led to much increased 

estimates for disposal by sewer, home composting and feeding to animals, while disposal by local authority 

collection was virtually unchanged.66  

 

5.2.2 Analysis of food and drink waste arisings 
Figure 39 presents the most recent estimates of food and drink waste generated by UK households, by disposal 

route. Local authorities collect 5.8 million tonnes per year, representing 70% of total waste (though not all of this 

                                                      

 
64 www.wastedataflow.org.uk. 

65 WRAP, 2009. 

66 „Household food and drink waste in the UK‟, WRAP, 2009, page 26. 
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is disposed of to landfill). 1.8 million tonnes was disposed of down sewers, and 690,000 tonnes through home 

composting or feeding to animals.  

 

Figure 39 Food and drink waste generated by UK households, by disposal route, 2008 (thousand tonnes and 

percentage), 2008 

 

 
Source: Household food and drink waste in the UK, WRAP, 2009 

 

Some 5.3 million tonnes (64%) of food and drink waste in the UK are considered to be avoidable, with 1.5 million 

tonnes considered possibly avoidable, and 1.5 million tonnes considered unavoidable (see Figure 40).  

 

Figure 40 Food and drink waste generated by UK households in the UK, by avoidability type, 2008 (thousand 

tonnes and percentage) 

 

 
Source: Household food and drink waste in the UK, WRAP, 2009 

 

Household food and drink waste in the UK found that 42% of food and drink waste in the UK was generated 

because „too much was cooked, prepared or served‟, and 55% was „not used in time‟ (see Figure 41). 

 

Figure 41 Avoidable food and drink waste generated by UK households in the UK, by reason for disposal, 2009 

(thousand tonnes and percentage) 

 

 
Source: Household food and drink waste in the UK, WRAP, 2009 

 

Figure 42 presents food and drink waste analysed by food groups. The largest contributing group is fresh 

vegetables and salads (23%), followed by drinks (16%), fresh fruit (13%) and bakery, cakes and desserts (12%).  
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Figure 42 Total food and drink waste generated by UK households, by food group, 2008 

 

 
Source: Household food and drink waste in the UK, WRAP, 2009 

 

A very different picture emerges if one considers the value of the waste rather than its weight. The largest 

contributors by value are „meals‟ and „meat and fish‟, due to their high price relative to other food groups. 

 

A different picture also emerges when only the „avoidable‟ household food and drink waste generated is 

considered (see Table 20). 

 

Table 20 Estimated food and drink waste generated by UK households by food group, 2008 (million tonnes) 

 

Food group 
Total 

(mt) 

Avoidable 

(mt) 

Unavoidable/ 

possibly 

avoidable (mt) 

Percentage 

avoidable 

Fresh vegetables & salads 1.9 0.86 1.04 45% 

Drinks 1.3 0.87 0.43 67% 

Fresh fruit 1.3 0.50 0.60 46% 

Bakery, cakes & desserts 0.99 0.87 0.12 88% 

Meals 0.69 0.66 0.30 96% 

Meat and fish 0.61 0.29 0.32 48% 

Dairy and eggs 0.58 0.53 0.50 91% 

All other 1.1 0.75 0.36 67% 

Total 8.3 5.3 3.0 64% 
Source: Household food and drink waste in the UK, WRAP, 2009 
Note: the figures are subject to rounding and therefore may not sum their total 

 

5.2.3 Opportunities for resource efficiency savings  
To help reduce the amount of food that is thrown away, WRAP and its partners are running a 'Love Food Hate 

Waste' campaign to encourage consumers to reduce food waste in the home. The campaign team is working with 

the UK grocery sector, food and drink industry, Government and organisations, such as the Food Standards 

Agency, to develop practical solutions and improved communications to make it easier for consumers to get the 

most from the food they buy, and waste less of it. WRAP's aim is to reduce consumer food and drink waste by 

250,000 tonnes by March 2011.67  

 

Research has shown that there are a range of factors that influence the generation of food waste, including:  

 a lack of planning when food shopping – buying more than is needed;  

 poor food storage knowledge; 

                                                      

 
67 www.wrap.org.uk/retail/food_waste. 
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 a lack of confidence around cooking (especially making meals from the food available in the house and 

portion control); and  

 confusion over food date labels (such as, the difference between 'use by' and 'best before').  
 
The Love Food Hate Waste campaign aims to raise awareness of the need to reduce the amount of food that is 
thrown away, and the benefits of doing so. It highlights the fact that there are a few quick and easy things that 
consumers can do to reduce the amount of food thrown away.   

In addition, the recent Food Synthesis Review report, from Defra68, suggests a number of possible interventions 

that would help reduce the volumes of food waste generated by UK households (see Table 21), and identified 

three phases of food interaction by the householder:  

 planning to shop for food; 

 shopping for food; and 

 storing and preparing food.  

Most of these interventions will require support from across the supply chain from manufacturers, retailers and 

waste management. 

                                                      

 
68 „Food synthesis review‟. Final report, Defra, 2009. 
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Table 21 Examples of priority areas for action to reduce household food and drink waste  

 

Category-specific targets Tonnages (pa) Priority areas of focus 

Fresh fruit and vegetables 1,360,000 Clear and consistent storage advice 

Raise awareness of “best before” date meaning 

Ensure pack sizes are appropriate 

Drinks (carbonated soft drinks, 

fruit juice) 

870,000 Ensure range of pack / bottle sizes are appropriate 

Review storage guidance (for short shelf-life products) 

Bakery 680,000 Ensure range of pack sizes are appropriate 

Promote freezing, especially in conjunction with promotions 

Provide clear, consistent storage advice 

Raise awareness of “best before” date meaning 

Other ambient foods (e.g. sauces, 

soups, biscuits, confectionary etc) 

ca 550,000 Ensure range of pack sizes are appropriate 

Raise awareness of “best before” date meaning 

Provide clear, consistent storage advice 

Dairy 530,000 Maximise marked shelf life 

Raise awareness of “best before” and “use by” date meanings 

Encourage use of cool bags and fridge thermometers 

Rice, pasta and home cooked 

vegetables 

359,000 Encourage use of portion tools, cook the right amount 

Encourage free lunching/ freezing of leftovers 

Give confidence around defrosting/ use of leftovers 

Give confidence, guidance around storage of leftovers 

Home made meals 308,000 Encourage use of portion tools, cook the right amount 

Encourage free lunching/ freezing of leftovers 

Give confidence around defrosting/ use of leftovers 

Give confidence, guidance around storage of leftovers 

Meat and fish 290,000 Promote freezing especially in conjunction with large packs/ 

promotions 

Raise awareness of “use by” date meanings 

Promote that freezing is safe up to the “use by” date 

Develop packaging/ promote storage containers for fridge use (e.g. 

cooked ham) and to support freezing 

Encourage use of cool bags, fridge thermometers 

Other chilled foods (e.g. store-

bought meals and snacks, 

dressed salads etc) 

ca 290,000 Promote freezing especially in conjunction with large packs 

Raise awareness of “use by” date meanings 

Promote that freezing is safe up to the “use by” date 

Encourage use of cool bags, fridge thermometers 

Frozen foods ca 65,000 Promote greater interaction with the freezer 

Give confidence around long term safety of frozen food 

 
Source: Household Food and Drink Waste in the UK (WRAP, 2009) and additional analysis based on this report by WRAP 

 

5.3 Packaging waste from households 
WRAP estimates that 3.6 million tonnes of packaging in UK households originates from purchases made at 

grocery retailers, including packaging from non-food and drink products 69. Much of this packaging is recycled. 

 

From a waste prevention perspective, householders have little control over the volume of waste packaging being 

generated and, as with distribution, retailers and brands are seen to be in the best position to drive down 

packaging. Householders can take active decisions to buy products with optimised packaging, and reduce the 

amount of packaging they use such as, through the purchase of refill packs. 

 

Considerable improvements have been made in the recycling and recovery of packaging. In 2008, the UK as a 

whole (not just households) exceeded its targets for the recycling and recovery of packaging for each material 

(see Table 22). Overall recycling in 2008 stood at 61.7%, and recovery at 65.7%. 

 

                                                      

 
69 DHL estimate for WRAP which includes all packaging sold in supermarkets and convenience stores. This does include some 
non-food and drink packaging. 
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Table 22 UK packaging recycling and recovery targets and achievements 

 

Material EU directive target UK achievement (2008) 

Paper 60% 80% 

Glass 60% 61% 

Metals 50% 57% 

Plastic 22.5% 24% 

Wood 15% 79% 

Overall recycling 55% 62% 

Overall recovery 60% 66% 

Source: Defra, 2009 

 

To give an idea of the scale of the improvement, Figure 43 plots the use of glass container cullet (recycled glass) 

as a percentage of consumption. In 1986, this stood at 0%, but has steadily risen and was close to 60% in 2007. 

 

Figure 43 Recycled glass container cullet used in the UK, as a percentage of consumption 

 

 
Source: Defra 
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6.0 Resource efficiency initiatives in the food and drink retail supply chain  
 

Resource efficiency savings need to take an integrated, and where possible, consistent approach across the 

supply chain. A more collaborative approach can have significant benefits. An example of a sectoral agreement 

that is delivering an integrated approach across the supply chain is the Courtauld Commitment.  

 

6.1 The Courtauld Commitment 
With approximately 3.6 million tonnes of household packaging waste70, and an estimated 8.3 million tonnes of 

household food and drink waste, being generated in the UK every year, the retail sector and WRAP decided to 

take positive action to reduce the environmental and financial impact of this waste.  

 

Launched in 2005, the Courtauld Commitment is a voluntary agreement between WRAP and over 40 major 

grocery retailers, brand owners, manufacturers and suppliers. The signatories have agreed to work with WRAP to 

achieve the following objectives: 

 to design out packaging waste growth by 2008 (this was achieved); 

 to deliver absolute reductions in packaging waste by 2010; and 

 to help reduce the amount of food UK householders throw away, by 155,000 tonnes by 2010, against a 2008 

baseline. 

The Commitment is a powerful vehicle for change, and has already resulted in real reductions in packaging and 

food waste, and realised significant commercial savings. The retailers represent 92% of the UK‟s grocery 

supermarkets. The signatories are working closely with WRAP to develop solutions across the whole supply chain, 

including: 

 innovative packaging formats; 

 reducing the weight of packaging (for example, bottles, cans and boxes); 

 increasing the amount of recycled content in packaging; 

 designing for recyclability; 

 increasing the use of concentrates; 

 encourage the use of refill and self-dispensing systems; and  

 collaborating on packaging design guidance.  

They are also working on solutions for reducing food waste through innovative packaging, in-store guidance and 

supporting the Love Food Hate Waste campaign. 

 

Some of the specific measures taken by signatories to achieve the targets are described in case studies compiled 

by WRAP.71 For 2010, and beyond, the Courtauld Commitment has entered a second phase with a new set of 

new targets. The second phase of the Commitment will continue to focus on reducing the environmental impact 

of packaging and food waste, and expand to include waste in the supply chain (in manufacture, distribution and 

back-of-store). The new targets are:  

 Packaging – to reduce the weight, increase recycling rates and increase the recycled content of all grocery 

packaging, as appropriate. Through these measures the aim is to reduce the carbon impact of this grocery 

packaging by 10%. 

 Household food and drink – to reduce UK household food and drink waste by 4%. 

 Supply chain product and packaging waste – to reduce traditional grocery product and packaging waste in the 

grocery supply chain by 5% - including both solid and liquid wastes. 

More information can be found at www.wrap.org.uk.  

 

                                                      

 
70 DHL estimate for WRAP which includes all packaging sold in supermarkets and convenience stores. This does include some 
non-food and drink packaging. 

71 www.wrap.org.uk/downloads/CC_Case_Studies_24_sept_2009_final1.6a3b5cb1.6249.pdf 
www.wrap.org.uk/downloads/Retail_packaging_examples.a63508f6.4830.pdf. 

http://www.wrap.org.uk/


 

Waste arisings in the supply of food and drink to UK households 66 

 

6.2 Packaging waste minimisation 
Linking in with the Courtauld Commitment, a number of the retailers and brands have also announced measures 

to minimise packaging. These efforts will have the effect of reducing waste arisings in the household. Examples 

include: 

 The Co-operative Food has reduced the weight of its own-brand ale bottles, saving 106 tonnes of glass per 

year72. 

 Asda reported that it reduced the weight of its instant coffee glass jar by 25%, and lightweighted glass wine 

bottles saving 300 tonnes of glass each year73. 

 WRAP‟s GlassRite initiatives have been instrumental in driving down the weight of glass containers in the UK, 

saving about 150,000 tonnes of glass from the waste stream each year.   

 Sainsbury‟s has reduced packaging weight by 13% since 2004-0574, and is looking to reduce its own-brand 

packaging by 33%, by 2015, from a 2009 baseline75.  

 Tesco reports that it is collaborating with over 250 suppliers, on over 3,600 packaging reduction initiatives, for 

both own-brand and branded products. Of the own-brand initiatives, 2,000 have been completed, saving 

80,000 tonnes per year76. 

 For Easter eggs, the confectionery sector reduced packaging by at least 25%, with some eliminating over 

50% of materials. Efforts were also made to improve the recyclability of the packaging, and increase the 

recycled content of the materials77. 

In addition, WRAP is funding an „in-store dispensing system‟ trial at Asda to determine the commercial viability of 

dispensing fabric conditioner into refillable pouches. Early estimates are that this could reduce the weight of 

packaging, when compared to the conventional one-trip bottle system, by 97%.  

 

6.3 Dutch supply chain initiative 
A study in the Netherlands would appear to quantify the level of supply chain saving opportunities. „Fresh on 

Demand‟ is a long-term project that started in 2007,78 and involves a consortium of businesses and research 

institutions. It takes a whole-system approach to reducing food wastage of fresh products in the processing, 

distribution, retail and out-of-home chain through developing technology and food management systems to 

optimise the supply chain.  

 

The participating organisations have identified the following four focus points:  

 The consumer should be given insight into how to handle food products from shop shelf to moment of 

consumption, with regard to food waste. 

 Point-of-sale data should be used efficiently to control movements in the supply chain. To do this, related 

concepts and plans would have to be developed. 

 Chain management has to be implemented to focus on the quality of fresh products, processes and individual 

chain links. 

 To organise the chain in the best way. Research into new chain concepts and improvements in existing ones 

have to be carried out. 

                                                      

 
72 “Packaging waste”, The Co-operative Group website. 

73 “How do we keep our costs so low? It's all about the Asda culture”, Asda. 

74 Sainsbury‟s CSR report 2009. 

75 Sainsbury‟s CSR report 2009. 

76 Packaging, Corporate Responsibility, Tesco. 

77 “This year's Easter eggs delivering environmental benefits - confectionery sector reduces Easter egg packaging by at least 
25%”, WRAP. 

78 Fresh on Demand, www.ec-pack.nl/PublicationsPDF-FODflyer.pdf. 
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The results of the project are not yet available, but they are expected to include the following measures:  

 development of order systems which can take shrinkage into account; 

 a decision support system which co-ordinates supply and demand based on weather influences; 

 use of radio-frequency identification and sensors in the chain for reducing waste; and 

 development of intelligent software for the fresh chain in which systems, as well as people, can input 

information on the chain. 
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7.0 Estimate of the economic impact UK food and drink supply chain and 
household waste 

 

The waste analysis shows that a total of 18.4 million tonnes of waste was generated by the UK food and drink 

supply chain, and households, in 2008. Household food and drink, and packaging waste accounted for 65% and 

manufacture 27% of this total. Additionally 2.2 million tonnes of by-products were estimated to be generated and 

used for animal feed. 

 

In this section an attempt is made to quantify, in monetary terms, the economic impact of this waste. As noted 

earlier, there are a number of gaps in the data, particularly for manufacturing, which need to be taken into 

consideration when interpreting the findings. Table 23 summarises the total waste arisings for the supply chain, 

and households, considered in this report. 

 

Table 23 Summary of the estimated total waste arisings generated by the UK food and drink supply chain, and 

households, 2008 

 

Supply chain stage 
Total waste arisings per annum 

million tonnes % of total waste 

Manufacture c 5.0 d 27.2 

Distribution a 0.1 0.5 

Retail 1.4 7.6 

Household b 11.9 64.7 

Total 18.4 100 
a Scaled up from information supplied by one major supermarket company 
b Food and drink waste including that disposed of to sewer (an additional 1.8 million tonnes), which is not recorded in the other 
stages. This includes an estimate of packaging on food and drink 
c The manufacturing data is from 2006 
d  Excludes 2.2 million tonnes of by products going to animal feed  
 

According to WRAP, the 5.3 million tonnes of avoidable household food and drink waste, which represents a 

possible resource efficiency saving, costs consumers £12 billion, or £2,264 per tonne, each year.79  

 

The study, Business benefits of resource efficiency, published by Defra in 2007, cited a Yorkshire Forward report 

that stated that many of the Region‟s food and drink manufacturing companies are using the Envirowise estimate 

for the total cost of waste of £500 per tonne, with the cost of waste management being £55 per tonne. These 

figures were deemed reasonable by the chairman of the FISS Waste Champions group80 and by Defra81.  

 

Assuming the cost of waste per tonne falls half way between these estimates, the cost of waste per tonne is 

estimated at £1,088 for the distribution and £1,676 for the retail components of the supply chain.  

 

This gives a very top-level total estimated annual cost of waste generated by the UK food and drink grocery 

supply chain, and households, of £17 billion (see Table 24). This estimate is highly sensitive to the cost of waste 

per tonne, and it is recommended that further work be undertaken to verify these figures. Household and 

manufacturing dominate, as before, with household food and drink waste accounting for 71%, manufacturing 

waste 15% and retail 14% of the total estimated cost. The relative proportions of cost and volume of waste for 

each part of the supply chain are shown in Figure 44. 

 
In addition, an estimated 2.2 million tonnes sent for as by products to animal feed. If this is valued at £470 per 
tonne (£500 for the cost of ingredients minus £30 revenue per tonne) then there is around a further £1 billion of 
economic impact. This assumes that by products are avoidable, which may not be the case. 

 

 

 

 

                                                      

 
79 „Household food and drink waste in the UK‟, WRAP, 2009. 

80 Gus Atri, Northern Foods, private communication, 2007. 

81 Christina Goodacre, Defra, private communication, 2007. 
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Table 24 Top-level estimate of the annual cost of food and drink waste generated in the UK by the grocery 

supply chain, and households, per annum 

 

Supply chain stage 
Total waste arisings 

(million tonnes) 
Cost of waste  
(£ per tonne) 

Total cost of waste 
(£ billion) 

Manufacture 5.0 500 2.50 

Distribution 0.1 1,088 0.11 

Retail 1.4 1,676 2.35 

Household (avoidable 
food and drink waste 
only) 

5.3 2,264 12.00 

Total 11.8 1,290 16.96 

Note: the figures exclude the cost of by products going to animal feed 

 

 

Figure 44 Top-level estimate of the annual cost of food and drink waste generated in the UK by the grocery 

supply chain, and households, per annum (percentage) 

 

 
Note: the figures exclude the cost of by products going to animal feed 

 

 

Table 25 Top-level estimate of the annual cost of food and drink waste generated in the UK by the grocery 

supply chain, and households, with respect to sales turnover, per annum 

 

Supply chain stage 
Total cost of waste 

(£ billions) 
Sales turnover a 

(£ billions) 
Cost of waste versus 
sales turnover (%) 

Manufacture 2.50 72.6 3 

Distribution 0.11 5.3 2 

Retail 2.35 141 2 

Household (avoidable food 
and drink waste only) 

12.0 0   

Total 16.96 218.9 8 
a The IGD reports that average distribution costs equate to c.3.6% of retailer turnover. Total retailers‟ turnover of £146.3 billion 
is therefore split accordingly 
Note: the figures are subject to rounding and therefore may not sum their total and exclude the cost of by product going to 
animal feed 
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8.0 Estimate of the carbon impact UK food and drink supply chain and 
household waste 

 

As carbon becomes the prominent form of measuring environmental impact, much attention is being given to 

determining the carbon impact of the UK food and drink retail supply chain.  

 

This section outlines WRAP‟s approach to estimate the greenhouse gas emissions associated with food and 

packaging waste in the grocery supply chain, and from UK households. Please note, it is not appropriate to add 

together many of the derived carbon figures, as this may result in double-counting. 

 

Over the last decade there has been a growing interest in, and understanding of, the greenhouse gas emissions 

(measured on CO2 equivalent) of goods and services in the UK. In response to this, the Carbon Trust, DEFRA and 

BSi developed a standard methodology for quantifying the emissions associated with a given product. This 

methodology is known as PAS 2050, and was launched in 2008. Many businesses, such as Boots, Tesco and 

Walkers have undertaken assessments of specific products and sought to reduce the emissions associated with 

products. Despite this progress, there is insufficient information in the public domain, at present, to allow a 

bottom-up analysis of carbon emissions associated with the UK food and drink retail supply chain. WRAP have 

therefore employed a top-down approach to estimate these emissions. 

 

8.1 Carbon impacts of food and drink waste 
To calculate the greenhouse gas emissions associated with grocery retail food and drink waste, WRAP have 

previously assessed the CO2 eq emissions arising from the food and drink supply chain from a variety of sources. 

Conversion factors were developed to convert the quantities of waste to quantities of CO2 eq at each stage in the 

supply chain. The figures used, and the range of results, are shown in Table 26. Figures were selected based on 

an assessment of their quality and age. 

 

Table 26 WRAP estimates of annual greenhouse gas emissions associated with the UK food and drink supply 

chain 

 

Supply chain stage 
‘Top down’ estimate by WRAP (million tonnes of CO2 eq/year) 

Low estimate High estimate Selected 

Agriculture 43.5 52.7 52.7 

Fertiliser manufacture 1.9 3.5 3.5 

Food manufacture 47.3 74.9 47.3 

Packaging 6.6 6.6 6.6 

Transport (inc overseas) 14.1 18.4 18.4 

Home related 16.1 16.1 16.1 

Retail 3.6 5.0 5.0 

Catering 3.3 3.3 3.3 

Food exports -8.0 -8.0 -8.0 

Total (including catering) 128.3 172.5 144.9 

 

From the figures in Table 26, WRAP have developed a conversion factor for household food and drink by dividing 

the total CO2 eq emissions (144.9 million tonnes/year) by the weight of food and drink purchased for 

consumption within and outside the home (i.e. including catering establishments) in the UK (43.4 million 

tonnes/year82). This results in a figure of 3.3 tonnes of CO2 eq per tonne of waste, and takes account of imports 

and exports into account. The figure includes contributions from all of the sectors listed in Table 26 above, but 

does not include disposal or waste treatment of food and drink waste. WRAP estimate that emissions from 

disposal are an additional 0.45 tonnes of CO2 eq per tonne of waste, therefore a total conversion factor is 3.8 

tonnes of CO2 eq per tonne of waste.  

 

The same figure (3.8 tonnes of CO2 eq per tonne of waste) is arrived at when only food consumed within the 

home is considered (see Table 27) and consumption outside the home is excluded. In both examples, all 

emissions associated with the stages in the supply chain are allocated to the final product. 

                                                      

 
82 WRAP‟s estimate of food and drink consumption, both in the home and outside are based on figures provided in the Family 
Food and Expenditure Survey, 2008.  
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Table 27 WRAP estimates of annual greenhouse gas emissions associated with food and drink (excluding 

catering establishments) 

 

 
‘Top down’ estimate by WRAP (million tonnes of CO2 eq/year) 

Low estimate High estimate Selected 

Household food and drink 113.4 152.9 128.2 

Carbon factor for household 

excluding disposal 
2.9 4.0 3.3 

Carbon factor for disposal 0.45 0.45 0.45 

Carbon factor (total) 3.4 4.4 3.8 

 

8.1.1. Emissions associated with the UK grocery retail supply chain waste 
 

Food and drink waste generated before reaching the household (i.e. in the supply chain) will have fewer 

embedded emissions. For example, waste generated by food manufacturers will not have emissions associated 

with later stages of the supply chain, for example, retail, retailer distribution, and transport to and cooking in the 

home. The information presented in Table 26 has been used to estimate carbon conversion factors at different 

points in the supply chain. 

 

The carbon factor for the waste from manufacture is derived by summing the emissions from agriculture, fertiliser 

manufacture, food manufacture and waste, and then dividing by the total tonnes of food. The factor for 

distribution additionally includes emissions from transport, and the factor for retail includes emissions from retail. 

This approach also accounts for the use of various waste-treatment routes, such as:  

 reuse; 

 recycling and composting; 

 recovery; and  

 disposal.  

This approach also includes credits where an alternative product is avoided (for example, animal feed). The 

following factors have been used in this instance: 

 using 1 tonne of food waste as animal feed avoids 0.66 tonnes of CO2 eq83; 

 processing 1 tonne of food waste, via anaerobic digestion, avoids 0.1 tonne of CO2 eq84; and 

 processing food waste, via in-vessel composting, emits 0.03 tonnes of CO2 eq85. 

However, the emissions from the supply chain activities, excluding waste management, are already allocated to 

the food which enters the household. The figures presented in Table 28 represent the opportunity cost in terms 

of CO2 eq emissions. Opportunity cost is used in economics to describe the value of the next best option. By the 

manufacturing stage, 2.4 tonnes CO2 eq have been emitted for one tonne of food. Animal feed would have 

emitted 0.66 tonnes CO2 eq. The opportunity cost is therefore the difference, 1.7 tonnes CO2 eq. This approach 

has been taken for all waste management options at each stage of the supply chain, and represents a maximum 

opportunity cost, since it assumes that all of the food waste is avoidable. 

 
Table 28 shows the estimated annual carbon emissions from food waste within the UK food and drink supply 
chain, and households. Those involved in the grocery retail supply chain have the potential to avoid up to 7.4 
million tonnes CO2 eq, where food can usefully be consumed by humans. In addition there are carbon impacts 
associated with the estimated 2.2 million tonnes of by product going to animal feed from food and drink 
manufacturing. This by product has a CO2 eq of 3.74 million tonnes, based upon a conversion factor of 1.7 
tonnes of CO2 eq per tonne of by product going to animal feed. From previous WRAP research, it is known that of 
the 8.3 million tonnes of food waste generated by UK households, 5.3 million tonnes could have been avoided, 
saving 20 million tonnes CO2 eq. 

                                                      

 
83 WRAP estimate based on data for emissions associated with animal feed made using spring barley, soy, wheat, winter barley 
or grain maize. 

84 WRAP estimate, excluding savings from landfill to avoid double counting, includes saving from displaced energy generation. 

85 WRAP estimate excluding savings from landfill to prevent double counting, includes emissions from collection and composting 
process. 
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Table 28 Estimated UK annual carbon impact of UK food and drink supply chain, and household, waste arisings 

 

Supply chain stage 
Food waste arisings 

(million tonnes) 
Tonnes of CO2 eq per 

tonne of waste 

Carbon impact  

of food waste  

(million tonnes of CO2 eq) 

Manufacturing 2.6c 2.4 6.24 c 

Distribution  0.004 2.8 0.011 

Retail 0.36 3.2 1.15 

Household a 8.3 3.8 20 b 

Total 11.26   

 
a Includes disposal of food and drink waste to sewer (an additional 1.8 million tonnes), which is not recorded in the other stages 
b Emissions relating to avoidable food waste 
c Excludes 2.2 million tonnes of by-products used as animal feed with a greenhouse gas emission of 3.74 million tonnes CO2 eq 
 

As mentioned previously, a note of caution must accompany these figures, since the emissions from within the 
supply chain (excluding supply chain waste) are already considered as part of WRAP‟s estimate of CO2 eq 
emissions associated with food and drink waste in the household. To avoid double-counting, emissions associated 
with packaging of wasted food and drink are excluded. Emissions associated with packaging are shown in section 
8.2 below.   

 

8.2 Carbon impacts of packaging 
 

Figure 46 shows the estimated CO2 emissions associated with UK packaging for 1998–2015, by type of 

packaging. In 2007, a total of 10.6 million tonnes of packaging was placed on the market in the UK, with an 

estimated total carbon impact of 17.9 million tonnes of CO2 eq, equating to an overall conversion factor of 1.69 

tonnes of CO2 eq per tonne of packaging. This conversion factor has been applied to the packaging waste 

associated with the UK food and drink supply chain. This assumes that the food and drink packaging, and all 

packaging, have similar emissions per tonne of waste. There may be differences in the proportion of materials 

and production methods of packaging – hence, the estimates presented in this section are an approximation.  

 

Figure 46 Estimated climate change impact of UK packaging (tonnes of CO2 eq), 1998–2015 

 

 
Source: „Making the most of packaging‟, Defra June 2009 (p24) 

 

Table 29 shows the estimated annual carbon emissions from packaging within the food and drink supply chain, 

and UK households. These figures are derived using a conversion factor of 1.69 tonnes of CO2 eq per tonne of 

packaging. This shows packaging in the grocery retail supply chain, and households, accounts for an estimated 

8.7 million tonnes of CO2 eq per year in the UK. 
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Table 29 Estimated annual carbon impact of packaging waste generated by the UK food and drink supply chain, 

and households 

 

Supply chain stage 
Packaging arisings 

(million tonnes) 
Tonnes of CO2 eq per 

tonne of waste 

Carbon impact of 

packaging waste  

(million tonnes of CO2 eq) 

Manufacturing 0.4 1.69 0.68 

Distribution  0.09 1.69 0.15 

Retail 1.05 1.69 1.77 

Household  3.6 1.69 6.08 

Total 5.14  8.68 

Note: figures have been rounded up 

 

A graphical breakdown of the estimated carbon impacts by the different stages is given in Figure 47. Packaging 

thrown away by households is estimated to have the largest impact, at 70%, this is followed by retail at 20%. 

The remaining 10% arises from manufacturing and distribution. 

 

Figure 47 Estimated shares of annual carbon impact of packaging waste generated by the UK food and drink 

supply chain, and households 

 

 
 

8.3 Summary of carbon impacts 
 

As discussed in Section 8.1, it is not appropriate to add the food waste figures for the supply chain and 

households together, since this would lead to the double-counting of some emissions. For food waste, figures in 

the supply chain represent a maximum opportunity cost of diverting food from human consumption. The 

combined carbon impacts food and packaging waste in the supply chain totals 10 million tonnes of CO2 eq, and in 

the household 26 million tonnes CO2 eq (see Table 30). In addition the greenhouse gas impacts associated with 

by product going to animal feed is 3.7 million tonnes of CO2 eq. For household and manufacture, the majority of 

the impact comes from food waste, whereas for distribution and retail, the majority of the impact comes from 

packaging waste. 

 

Table 30 Estimated annual carbon impact of by product going to animal feed and waste generated by the UK 

grocery retail food and drink supply chain, and households 

 

Supply chain 
stage 

Carbon 
impact of 

food waste 
(million 

tonnes of CO2 
eq) 

Carbon 
impact of 

by product 
(million 

tonnes of 
CO2 eq) 

Carbon impact 
of packaging 

waste (million 
tonnes of CO2 

eq) 

Total carbon 
impact  
(million 

tonnes of CO2 
eq) 

% of impact 
of food 

loss/waste 

Manufacturing 6.24  3.74 0.68 10.66 94 

Distribution 0.011 n/a 0.15 0.16 7 

Retail 1.15 n/a 1.77 2.92 45 

Household 20 a n/a 6.08 26.18 b 76 

 
a Includes sewer disposal (an additional 1.8 million tonnes), which is not recorded in the other stages 
b Emissions relating to avoidable food waste 
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9.0  Conclusions and discussion 
 

It is estimated that 18.4 million tonnes of waste was generated by the UK retail food and drink supply chain, and 

households, in 2008 (see Table 31). Household waste accounted for 65% (food and drink waste 45%, and 

packaging waste 20%) and manufacturing 27% (see Figure 49). In addition to this there is 2.2 million tonnes of 

by product from manufacture going to animal feed. 

 

Table 31 Estimated total waste arisings, by type, from the UK food and drink supply chain, by stage, and 

household, per year (tonnes) 

 

Supply chain stage Food Packaging Other  Total 

Manufacturing c 2,591,000 406,000 2,019,000 5,016,000 

Distribution a 4,000 85,000 9,000 98,000 

Retail 362,000 1,046,000 d 56,000 1,464,000 

Household b 8,300,000 3,600,000 d 20,566,000 e 32,466,000 

Total 11,257,000 5,137,000 22,650,000 39,044,000 

Source: FDF, Environment Agency, WRAP/DHL, WRAP, Eurostat 
a Scaled up from information supplied from one major supermarket company 
b Food and drinks waste including that sent for sewer disposal (an additional 1.8 million tonnes) and not recorded in the other 
stages 
c The manufacturing data is from 2006 
d Includes packaging associated with non food products purchased at grocery retailers 
e This is the total waste remaining in the household waste stream other than food and grocery packaging waste 

 

Figure 49 Breakdown of waste arisings within the UK food and drink supply chain, and households, by volume, 

2008 

 

 
Note: The household figure is for food and drink, and packaging waste only, but includes sewer disposal (an additional 1.8 
million tonnes), which is not recorded in the other stages 

 

9.1 Summary of waste arising estimates and resource efficiency opportunities 
 

9.1.1 Manufacturing waste 
This report reviewed a number of studies that estimated waste arisings in the UK food and drink manufacturing 

sector. The FDF survey provides an estimate of 5 million tonnes of food and packaging waste arising, with an 

additional 2.2 million tonnes of by products going to animal feed. The estimate based upon the FDF survey is 

considered to be the best current estimate, as the FDF membership is made up of a diverse range of businesses. 

This figure was therefore used to estimate the economic and carbon impacts of waste generated in the grocery 

retail food and drink supply chain. There are also considerable data gaps in all the studies, as none include 

agricultural, liquid or processing wastes.  
 

The studies pointed towards the importance of a few types of food groups, notably meat and poultry, fruit and 

vegetables and beverages, which between them accounted for nearly half of the volumes of waste arising in the 

Environment Agency survey in 2002-3. Further research is necessary in this area to make recommendations on 

how to reduce these waste groups. The studies also suggest that a focus on large companies would be most 
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effective in reducing waste as, in the Environment Agency survey, 75% of waste arisings were from companies 

with more than 100 employees.  

 

Table 32 shows the estimated volumes of waste arising, by material type, and waste management route, based 

on the FDF study. The FDF estimates for manufacturing waste have been extrapolated based on assumptions to 

account for non-FDF members in the sector, using turnover and waste figures other than food and packaging. In 

addition it is estimated that 2.2 million tonnes of by product are sent to animal feed each year. 

 

For waste management, the trend is towards smaller proportions being sent to landfill. The FDF survey showed 

that only 4% of food and drink waste, which accounted for half of waste, was sent to landfill, although the 

various studies collectively showed that there is scope for greater landfill diversion of non-organic wastes. This 

reflects established practice of using by proudcts and other non food waste for animal feed, because of the 

associated revenue. Mixed waste represents an opportunity where greater segregation is possible, as over 80% 

of it is sent for disposal.  

 

Table 32 Waste management, by material type, for food and drink manufacturing in the UK, 2006 (thousands of 

tonnes) 

 

Waste stream Recycle/compost Recovery Disposal 
Not 

specified 
Total 

Food waste 1,129 1,352 110 0 2,591 

Packaging waste 264 93 50 0 406 

Mixed waste 42 59 476 0 577 

Other  0 0 0 1,442 1,442 

Total 1,435 1,504 635 1,442 5,016 
Source: FDF  

 

9.1.2 Distribution and retailer waste 
The DHL 2009 study estimated that waste arisings in 2008 were 1.46 million tonnes for retail. In addition there is 

an estimated 0.1 million tonnes for distribution, however, the data from distribution are based on returns made 

by one retailer extrapolated for the whole sector, and the distribution data should therefore be treated with 

caution.  

 

Table 33 shows the volumes of waste arising, by material type, and waste management route for both supply 

chain stages combined. Packaging was the major component for both retail and distribution, at 71% for retail and 

87% for distribution. The recycling rates for packaging are higher for retail at 92% than for distribution at 60%. 

Although progress has made in diverting food waste from landfill through recovery, this can be improved further. 

Food waste represented a quarter of total retailer waste, but in 2008 only 36% was recovered. The relative 

priority of packaging recycling over food waste may reflect the relative revenue streams that can be realised, or 

the availability of alternative routes of disposal.  

 

Table 33 Waste management routes, by material type, for food and drink distribution and retail in the UK, 2008 

(thousands of tonnes) 

 

Waste steam 
Landfill/other 

disposal 
Recycled Recovered Total 

Food waste 234 0 131 366 

Packaging waste 120 1,011 0 1,132 

General waste 65 0 0 65 

Total 420 1,011 131 1,562 
Source: DHL, 2009 
 

9.1.3 Household  
WRAP estimates that households in the UK generate 8.3 million tonnes of food and drink waste (6.5 million 

tonnes, excluding liquid waste) annually. Of this waste, 5.3 million tonnes is considered „avoidable‟, as it was 

edible at some point prior to disposal, but was either „not used in time‟, or the householder „cooked, prepared or 

served too much‟.  
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Table 34 shows the disposal routes for household food and drink waste. Local authority collection accounts for 

5.8 million tonnes (or 70%), although not all of this is sent to landfill. 1.8 million tonnes is liquid waste disposed 

of down the sewer (this is not recorded for the other sectors), and the remainder is home composted or fed to 

animals. It is estimated that 3.6 million tonnes of packaging originates at UK households from purchases made at 

grocery retailers, which does include packaging from non food and drink products86, much of which is recycled 

(see Table 22).  

 

Table 34 Disposal routes for household food and drink waste in the UK, 2008 (thousands of tonnes) 

 

Local authority collected Sewer Home composting or fed to animals Total 

5,800 1,800 690 8,290 
Source: WRAP, 2009 

 

9.2 Data availability 
Data availability represents a key issue for the manufacturing stage. Further work is necessary to fill these gaps. 

Table C demonstrates that household is the only stage for which data for liquid waste is currently available. This 

amounted to 1.8 million tonnes per year for households, and could be significant within other parts of the chain. 

Other waste streams that have been excluded, and which warrant further investigations are agricultural and 

processing waste, (for example, from fruit and vegetable production). The resource mapping studies currently 

being undertaken by WRAP should improve the data at this level.  

 

Table C Research data gaps by chain stage 

 

Supply chain stage Food waste Packaging waste Mixed waste Liquid waste 

Manufacturing    

Distribution    

Retail    

Household    

 Indicates data is available 

Indicates a data gap 

 

The nature of the food and drink industry means that some waste is unavoidable – as clearly demonstrated by 

WRAP‟s food waste research – but further work is required to identify the avoidable waste being generated within 

the manufacturing, distribution and retail stages.  

 

9.2.3 Economic opportunities 
The total estimated economic costs within the UK food and drink supply chain, including household, for food and 

drink and packaging wastes, was around £17 billion (manufacture £2.5 billion, distribution £0.11 billion, retail 

£2.35 billion and households £12 billion), excluding losses from the agriculture and hospitality sectors. These 

economic costs are based on the total cost of waste being £500 per tonne for manufacture87 and the costs for 

retail and distribution lying equidistant between the costs at manufacture and households. The potential savings 

will vary from business to business dependant upon the value of the raw materials being wasted. Some success 

in reducing this amount down is already evident, and there are opportunities for further cost savings.  

 

In addition there is a further £1 billion in costs associated with by products going to animal feed.88 

 

9.2.4 Carbon review 
As discussed in section 8.1, it is not appropriate to add the food waste figures for the supply chain and 

households together, since this would lead to double-counting of some emissions.   

 

                                                      

 
86 DHL figure for WRAP. 

87 Quantification of the Business Benefits of Resource Efficiency, DEFRA, October 2007. 

88 An estimated 2.2 million tonnes sent for as by products to animal feed. If this is valued at £470 per tonne (£500 for the cost 
of ingredients minus £30 revenue per tonne) then there is around a further £1bn to the economic impact. This assumes that by 
products are avoidable, which may not be the case. 



 

Waste arisings in the supply of food and drink to UK households 77 

 

For food waste, figures in the UK supply chain represent a maximum opportunity cost of diverting food from 

human consumption. The combined carbon impacts food and packaging waste in the supply chain totals 10 

million tonnes of CO2 eq, and in the household 26 million tonnes CO2 eq. In addition the greenhouse gas impacts 

associated with by product going to animal feed is 3.7 million tonnes of CO2 eq. For household and manufacture, 

the majority of the impact comes from food waste, whereas for distribution and retail the majority of the impact 

comes from packaging waste. 

 

9.3 Approaches to improving resource efficiency  
The approach being used to tackle household food and drink, and packaging waste is considered advanced, with 

a strong emphasis on waste reduction particularly through voluntary agreements such as the Courtauld 

Commitment. For example, WRAP‟s „Love Food Hate Waste‟ campaign targets householders directly with advice 

on better food management, and through retailers on for example, improving food promotions, labelling and 

reviewing portion sizes. For household packaging, manufacturers and retailers are optimising packaging. The 

retailer carrier bag reduction campaigns have also been successful. 

 

The approach being taken by retailers for their own waste appears to focus more on diversion of waste from 

landfill, and less on waste prevention. For packaging, where appropriate, some retailers have introduced 

returnable transit packaging (RTP) systems to reduce the volume of packaging being used. Where single-use 

packaging is being used, retailers could at first look at how it could be optimised (for example, through improving 

specifications). WRAP studies have identified significant opportunities for the optimisation of corrugated transit 

packaging that would also produce distribution efficiencies. This would be moving the emphasis from diversion to 

prevention.  

 

Food and drink manufacturing companies have a long history of utilising by products and other non waste 

substance in animal feed and thus avoiding waste. Although this has financial benefits, it does not take into 

consideration the embedded cost of the waste, nor greenhouse gas emissions associated with it. Switching from 

end of line management of by products or waste to another is relatively easy, whereas resource efficiency/waste 

reduction initiatives tend to require engagement with a number of departments within an organisation. Such 

changes, for example through the adoption of approaches such as lean manufacturing, could lead to financial as 

well as environmental savings and are worthy of consideration.  

 

Many manufacturers have diverted much of their organic (food and biodegradable) waste from landfill, and now 

need to look more closely at ways of diverting more of their non-organic waste from landfill. Conversely, the 

retailers have diverted much of their packaging waste from landfill and could save money by focusing on their 

organic waste. 

 

Two indices developed by the Environment Agency as part of its Resource Efficiency Appraisal and Development 

(READ) toolkit89 also considered possible solutions to resolve part of this problem.  

 

9.3.1 Resource Efficiency Management Index (REMI) 
REMI is a confidential and voluntary tool which assesses a company‟s management approach to resource use. 

There are two versions:  

 one for businesses with over 50 staff (large); and  

 one for those with up to 50 staff (small).  

Using an interactive questionnaire, REMI generates a profile of the business. It gives feedback and guidance on 

priority areas for the business to improve its approach and save significant amounts of money. For small 

businesses an estimate of the potential financial savings is also included. The Environment Agency is currently 

piloting REMI among small and large businesses, and plans to launch the online version in March 2010. 

 

9.3.2 Resource Efficiency Physical Index (REPI) 
This tool is specifically designed for regulated businesses which hold an Environmental Permitting Regulations 

(EPR) A1 permit. 

 

                                                      

 
89 www.environment-agency.gov.uk/business/topics/performance/110996.aspx. 
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REPI‟s origins lie in industrial resource efficiency. It measures physical (or quantitative) performance. Since 

January 2010, the Environment Agency has asked EPR A1-permitted businesses to use this tool to complete part 

of their annual Pollution Inventory returns. Again in questionnaire format, REPI will allow businesses to 

benchmark themselves against other businesses and sectors. It will also provide year-on-year trend analysis and 

a review of efficiencies to be achieved. Appendix A lists the information being requested. 

 

The intention is for the Environment Agency and Defra to use the collective data to analyse trends and help 

industry improve resource efficiency throughout England and Wales. Annual reports will be published on the 

Environment Agency website, starting in 2010. 

 

Some sub-sectors have developed environmental indicators to benchmark environmental performance. For 

example, the British Beer and Pub Association (BBPA) reports that between 1976 and 2006 the UK beer industry 

saw:90 

 a 63% reduction in CO2 emissions per hectolitre of beer produced; 

 a 54% reduction in specific energy consumption; and 

 a 43% reduction in specific water consumption. 

9.4 Opportunities for waste prevention 
Considerable efforts to reduce waste are being made throughout the UK food and drink supply chain. However, 

there are still significant opportunities to prevent waste and reduce costs. These include: 

 Measuring waste to provide key performance indicators (for example, tonnes of waste per tonne of 

product) and the development of a baseline, against which to track progress in reducing waste. Monitoring 

waste arisings also helps to challenge raw material wastage. 

 Quantifying the waste arising at a sub-category level and to identify the root causes of waste and 

waste „hotspots‟ to focus solutions on preventing waste in the first place. The resource mapping exercises that 

are being undertaken by WRAP are likely to help to identify the „hotspots‟ within product supply chains. This 

thinking could also be applied at a company level to identify where and why wastage is occurring.  

 Improving forecasting and working in partnership with suppliers could result in reductions in costs 

and waste generated throughout the supply chain. 

 Shifting the emphasis from waste management to waste minimisation, which may need a company 

culture change to shift focus to managing resources and as suggested in this research could deliver significant 

cost savings. 

 Considering how the surplus food and drink waste generated could be recycled or recovered. A 

lot of wasted food is already used as a basis for animal feed. More could be redistributed to organisations 

such as FareShare. Working through the waste hierarchy alternatives to landfill would also include anaerobic 

digestion which can generate energy and fertiliser. 

 Behavioural change through improving communications. For example, improving communication 

throughout a company by reporting the right set of measures to engage different audiences within and 

between companies. This can deliver significant reductions through improved feedback and staff education 

initiatives. Retailers and brands are also in a key position to reduce packaging and food waste by influencing 

their customers. 

 Optimising packaging specifications. Reviewing existing specifications, considering multi-trip reusable 

packaging (where appropriate) and, in particular, taking a holistic approach to primary and secondary 

packaging as well as understanding the environmental implications of retail-ready (or shelf-ready) packaging. 

 Retailers can play a key role in supporting waste prevention initiatives through working in 

partnership with their suppliers as well as with their customers. 

 Delivering change through sectoral initiatives, such as the Courtauld Commitment, that involves the 

whole food and drink supply chain, and through industry associations such as the FDF and BRC. 

                                                      

 
90 „The British Brewing Industry. Thirty years of environmental improvement 1976 - 2006, BBPA [no date]. 
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Ultimately, thinking needs to go beyond the boundary of an individual site or an individual company. An 

integrated approach through the supply chain is necessary to managing resources more efficiently, from their 

point of production through to their point of consumption. Making these changes is challenging. However, the 

sector has a strong track record for innovation, and such an approach will deliver the greatest tangible 

commercial and environmental benefits – reducing costs, waste and greenhouse gas emissions. Key to making 

this a reality will be the building of long term partnerships. 

 

This study shows that waste associated with the UK food and drink supply chain, and households, equates to 

around 18.4 million tonnes of waste. Reducing this waste would provide significant financial and environmental 

benefits through the whole chain and deliver improved resource efficiency.  
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Appendix A Data requirements for REPI  

 

Annual data to be provided by EPR A1 operators 
  

METRIC DEFINITION 

 
1. COMMERCIAL OUTPUT 
 

(a) Total output from the 
economic activity  
(tonnes, or MWh for commercial 
electricity products). 

The annual quantity of commercial product and by-products 
manufactured. (We will combine these data with resource usage data 
to measure resource efficiency). 

 

2. RAW MATERIALS CONSUMPTION 
 

(a) Gross total raw materials 
consumption  
(tonnes per year) 

The annual quantity of raw materials imported and directly consumed 
by the manufacturing installation. Include all materials, i.e. virgin raw 
materials; manufactured materials; wastes, by- products or recovered 
materials. 

(b) Net total raw materials 
consumption  
(tonnes per year) 

The annual quantity of imported materials excluding waste, by-
products or recovered materials. Reporting is optional. 

 
3. ENERGY CONSUMPTION 
 

(a) Gross total energy 
consumption  
(MWh per year) 

The annual quantity of fuel, public supply electricity and other energy 
from all sources directly consumed by the installation. (a) = (b) + (d) 
+ (e) + (f) + (g) + (heat/steam imports). 

(b) Grid electricity consumption 
(MWh per year) 

The annual quantity of grid electricity directly consumed by the 
installation. 

(c) Electricity production  
(MWh per year) 

The annual quantity of electricity exported to the grid. 

(d) Gas consumption  
(MWh per year) 

The annual quantity of gas directly consumed by the installation. 

(e) Oil consumption  
(MWh per year) 

As above, for Oil. 

(f) Coal consumption  
(MWh per year) 

As above, for Coal. 

(g) Non-fossil energy and fuel 
consumption  
(MWh per year) 

The annual quantity of non-fossil energy and fuel directly consumed 
e.g.: imported waste, by-products or recovered materials; the 
manufacturing process‟s own waste, by-products or recovered 
materials; biomass; wind and wave energy. Reporting is optional. 

(h) Net total energy use  
(MWh per year) 

The annual quantity of fuel and public supply electricity from all 
sources directly consumed by the installation, minus the annual 
quantity of energy which is produced by the installation and exported 
to be used off-site, e.g. exports of electricity, heat, steam.  
(h) = (a) - (c) - (heat/steam exports). 

 
4. WATER CONSUMPTION 
 

(a) Gross total water use  
(m3 per year) 

The annual quantity of water from all sources directly used in the 
installation. Calculate as 4(a) = 4(c) + 4(d). 

(b) Net water use  
(m3 per year) 

Total water used minus water returned directly to the environment 
without off-site treatment. 

(c) Mains  
(m3 per year) 

The annual quantity of mains water directly used in the installation. 

(d) Direct abstraction  
(m3 per year) 

The annual quantity of groundwater (borehole) and surface water 
directly used in the installation. 
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5. WASTE PRODUCTION 
 

(a) Gross total waste production 
(tonnes per year) 

The annual quantity of waste arising from all process related activities 
and transferred off-site for disposal or recovery. 

(b) Hazardous waste transferred 
for disposal  
(tonnes per year) 

The annual quantity of hazardous waste arising and transferred off-site 
for disposal. 

(c) Hazardous waste transferred 
for recovery  
(tonnes per year) 

The annual quantity of hazardous waste arising and transferred off-site 
for recovery. 

(d) Non-hazardous waste 
transferred for disposal  
(tonnes per year) 

The annual quantity of non-hazardous waste arising and transferred 
off-site for disposal. 

(e) Non-hazardous waste 
transferred for recovery  

(tonnes per year) 

The annual quantity of non-hazardous waste arising and transferred 
off-site for recovery. 

(f) Net total waste production 
(tonnes per year) 

Total waste transferred off-site for disposal: i.e. 5(b) plus 5(d). 

Source: The Resource Efficiency Physical Index (REPI) metrics for EPR A1 operators, Environment Agency 2009 
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Appendix B DHL 2009 study Methodology  

Introduction 
This section of the report outlines the methodology that DHL used in its 2009 study for WRAP to determine the 

2007 and 2008 baseline volumes of packaging, product damage, food waste and associated energy, water and 

carbon equivalents, generated within the UK grocery retail supply chain.  
 

Methodology overview 
Figure 1, summarises the methodology this study used to collect the required information: 
 

Figure 1 Summary of the project methodology 

 
 
 

As shown above, potential participant companies were identified and agreed with WRAP. Companies from all 

areas of the retail supply chain were contacted for participation in the first instance. These companies were 

identified through a combination of internal business contacts within DHL and WRAP key account contacts, 

broken down by category to ensure sample base was as representative as possible. Trade associations were also 

approached to increase participation numbers. 

 

Preliminary questionnaires were then circulated to within each identified participating company..  

 

The results collated from the preliminary questionnaire were then used to form the basis for the follow up 

interviews. These interviews were conducted over the telephone. Interviews were tailored to the specific findings 

of the preliminary questionnaire, or where circumstances indicated (such as more than one contact per company) 

they were conducted in isolation of a preliminary questionnaire.   

 

Although this was the preferred methodology, researchers were flexible in their approach to data collection to 

ensure as much information as possible was collected for inclusion in this research project. In a number of cases, 

participants decided to skip the initial questionnaire stage and go straight to the interview. In a few instances, 

companies did away with the interview altogether and provided raw data via email.  
 

The interview was designed to contain predominantly open style questions, in an effort to draw as much 

information as possible out of the contacts. Researchers considered producing a pre-formatted spreadsheet for 

companies to populate with their specific waste data. However, after testing with participants it was discounted 
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because of the burden it placed upon participants. It was also believed that given the number of self completing 

data forms currently doing the rounds, there was a risk that this study might get ignored. Therefore interviews 

where chosen as the main data collection method. 
 

Data aggregation and accuracy 
To maintain the integrity and accuracy of data, all information collated from participants was requested in its raw 

format from participants. By combining this raw data with an understanding of the processes surrounding its 

collection, researchers were able to validate the information obtained. Whenever possible, 3rd party information 

was used to sense check any information provided from participating companies. Researchers also tried to 

establish the total amount of products manufactured to enable a further validation of any data provided. 

 

More information on the data received by the study and the interpolations and extrapolations that have been 

performed on the data is presented within the data analysis section. 
 

Supporting information 
Once the list of participants was agreed, DHL conducted further desktop research to uncover the amount of 

information available through company CSR reports. This provided a platform from which to open discussions 

with a view to gaining an understanding of the data reported to enable its use within this study. 

 

It is recognised that the data requested by this research project can be viewed, particularly by manufacturers, as 

commercially sensitive. As such, all data presented within this report is in an aggregated format that cannot be 

traced to any one company or site. No companies or sites are named within this report. Where data 

confidentiality was a significant issue with companies or sites, the researchers provided signed confidentiality 

agreements to encourage as much openness as possible.  

 

In all cases, interviews were conducted by two people. Written notes were taken during all interviews and form 

part of the evidence pack to support the information contained in this report. In all instances a copy of the notes 

taken during interview were sent to the company for „sign-off‟ to ensure accuracy and to provide an opportunity 

for participants to investigate further any answers they were unable to provide at the time of the interview. 
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