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Executive summary
This report presents the results of the 2015 Food and Drink Federation (FDF) members’ survey of food and
packaging waste arisings. The main objective of the survey was to determine whether the FDF membership had
achieved its Five-Fold Environmental Ambition (FEA) target of sending zero 1 food and packaging waste to landfill
by (or before) the end of 2015. The results of the survey enabled us to conclude that landfilling, as a waste
treatment method, decreased to effectively zero by 2015 (0.04% of all waste treatment reported). This means
that based on the sample of 75 sites that responded to the survey, FDF has achieved its FEA target to send zero
food and packaging waste to landfill by the end of 2015 at the latest. In terms of coverage, these sites represent
8%2 of the UK’s food and drink manufacturing sector’s total production tonnage or 14% in production value
terms. When the survey results are combined with a separate analysis of the Environmental Permitting (EP) data
from some non-participating sites, the percentage of total waste landfilled drops to 0.03%. This combined sample
of sites enabled us to capture the waste management practices of a total of 121 sites.
To put this achievement into context, the landfilling reported by sites in previous FDF surveys was 17% of total
food and packaging waste arisings in 2006, 13% in 2008, 9% in 2009, and 3% in 2012. Between 2006 and
2015, we estimate that approximately 800,000 tonnes of FDF member waste in total has been diverted from
landfill because of this concerted push towards landfill avoidance.3
96.6% of the total 4.55Mt of food produced by the surveyed food and drink manufacturers was sold as intended,
a further 1% was redistributed to people or diverted to animal feed and the remaining (2.4%) underwent some
form of waste treatment or disposal. This indicates that the food waste prevention and management profile of
the FDF member sites responding to this survey was in-line with that assessed by WRAP for the food and drink
manufacturing sector as a whole, see Figure 1.
Figure 1: Comparison between the overall food waste prevention and management profile of the 2015 FDF
member survey sites and that of the industry as a whole, as reported in the 2016 WRAP report.4

* Disposal options include thermal treatment without energy recovery and landfill. Data includes surplus
foodstuffs and both segregated and un-segregated food waste, but excludes by-products.

The FDF defines ‘zero’ for this purpose as <1% food and packaging waste by weight going to landfill to take account of minor
components/residues, short-term impacts from changes in production, product recalls or other such one-off unplanned events.
1

8% figure derived by comparing tonnage produced at surveyed sites to production of entire sector (57 million tonnes) given in
the WRAP report ‘Quantification of food surplus, waste and related materials in the grocery supply chain’, WRAP, May 2016.
Value estimate produced by the FDF.
2

Estimate based on assumption that the total waste treated by FDF members is 834,600 tonnes per annum (based on that
reported in the 2006 survey, that with the highest response rate). A 2nd order polynomial fit of the data was used to estimate
the % landfilled in the non-survey years (2007-2015).
3

4

Quantification of food surplus, waste and related materials in the grocery supply chain (WRAP, May 2016)
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The survey results will help inform the work which FDF members will be undertaking to reduce food waste under
‘Ambition 2025’, FDF’s successor to the FEA. This includes contributing to the WRAP managed Courtauld
Commitment 2025 which has a target to reduce food waste across the whole supply chain by 20% per capita by
2025 compared to 2015.
The total food and packaging waste generated by the sites that responded to the survey was 167,000 tonnes,
equivalent to 3.7% of their total food production. 76% of this was described as segregated food waste and 18%
as segregated packaging waste. At 6%, the amount of unsegregated, mixed food and packaging waste reported
in 2015 was the lowest since the surveys began in 2006. The greater availability of thermal treatment facilities in
combination with more anaerobic digestion (AD) providers offering de-packing services is considered to have
facilitated the diversion of more mixed wastes away from landfill. This trend would be expected to continue. For
unsegregated mixed wastes in 2015, thermal treatment with energy recovery is the primary treatment method,
i.e. 65%, followed by AD at 33%.
The main method for treating segregated food waste reported by survey respondents was landspreading,
accounting for over 85,600 tonnes or 76% of the total segregated food waste generated. This was followed by
composting/AD which accounted for 24% of the total segregated food waste. When the survey results are
combined with a separate analysis of the Environmental Permitting (EP) data from some non-participating sites,
the percentage of food waste landspread was lower at 59% with a further 29% composted/sent to AD and 12%
went for thermal treatment. Although landspreading was the most widely used method in both cases, it is difficult
to be certain of the volume of food waste actually treated via this method because landspread material can
contain high, but often unknown, concentrations of non-ingredient water. Survey data showed that the
segregated packaging waste was predominantly recycled, accounting for nearly 28,900 tonnes or 93% of the
total.
The analysis found that, in terms of waste prevention, specifically the redistribution of food to people or its
diversion to animal feed, the responding sites prevented around 46,100 tonnes of food from becoming waste
using these methods. This figure includes only surpluses (and not by-products) and is equivalent to 1.0% of the
total food production of surveyed sites. However, it should be noted that there is uncertainty in this estimate due
to inconsistent understanding of the terms ‘by-products’ versus ‘surplus’ versus ‘waste among some respondents.
Whilst the FDF membership will need to maintain the zero-waste-to landfill achievement in subsequent years,
more focus can now be given to opportunities for further waste prevention, particularly at source, to improve
overall sustainability.
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Glossary
All the waste treatment and prevention terms covered in the 2015 survey are listed, along with their definitions,
in Table 1.
The terminology used in this report regarding food waste and surpluses is aligned with the European Commission
funded FUSIONS project5, and is consistent with the definitions employed by WRAP. These are as follows:
 Food waste is defined as any food, and inedible parts of food, removed from the food supply chain to be
recovered or disposed of.
 Surpluses are ingredients, intermediate or finished food products that, for various reasons such as a change in
a customer’s demands or ‘off-spec’ materials, cannot be sold to the intended customer. Food surpluses are
redistributed to people or diverted to animal feed. These routes are not regarded as waste treatment as the
material has not left the food/feed supply chains and at no stage should be considered a waste.

5

www.eu-fusions.org/index.php/about-food-waste/10-food-waste-wiki/280-food-waste-definition
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Table 1: Definitions of waste prevention, treatment and disposal used in this survey

Waste
treatment
Recycling

Anaerobic
digestion (AD)

Composting

Landspreading
(also known as
land injection)
Thermal
treatment
(with energy
recovery)
Thermal
treatment
(without
energy
recovery)
Landfilling

Prevention

Definition
Recycling is an umbrella term for treatment options that involve material (but not
product) recovery, including AD and composting, as well as a specific treatment option in
its own right, e.g. in respect to treatment of used packaging.
Anaerobic digestion (AD) is a biological process whereby micro-organisms breakdown
decomposable matter in an oxygen-free environment. This produces methane gas which
is then used to produce energy. The residual of an AD process is a digestate that can be
used as a fertiliser and soil conditioner. Defra’s ‘Guidance on applying the Waste
Hierarchy’ encourages the use of AD for managing food waste as it is an environmentally
better option for food waste than composting and other recovery methods. However,
the suitability of AD is feedstock dependent and AD plant variability means that both the
yield and nature of their digestate and the gas produced can vary significantly from plant
to plant.
Composting (or aerobic digestion) of food waste produces an organic material (compost)
containing the nutrients present in the input material. Compost is used as a soil
conditioner and fertiliser, and the nutrients it contains could end up in future food crops.
This makes composting more environmentally beneficial than the recovery and disposal
options lower down the waste hierarchy.
Landspreading is classified as a recovery option, but strictly this is true only if it results in
ecological improvement or agricultural benefit6. Food-waste rich sludges, as recovered
from the wastewater treatment at food and drink production sites, as well as liquid
wastes, are more suited to landspreading than to AD and composting. Sludges/digestate
from on-site AD located at food and drink manufacturing sites are also a source of
material for landspreading.
Thermal treatment is considered to be a recovery option (R1 status) in the European
Waste Framework Directive (WFD) when the efficiency of energy production from
incineration is greater than 65 %7.
Thermal treatment, where the efficiency of energy production from incineration is less
than 65 %, is considered a disposal option (D10 status) in the European Waste
Framework Directive (WFD).
The ‘deposit of waste into or onto land’; it includes specially engineered landfills and
temporary storage of over one year on permanent sites. The definition covers both
landfill in internal sites (i.e. where a generator of waste is carrying out its own waste
disposal at the place of generation) and in external sites.

Recycling

Diversion to
animal feed

Unsold food/drink products (or part products) attributable to the site that would
otherwise have become waste but were instead redistributed to people through
charitable (e.g. via FareShare, His Church, direct to local charities) or commercial (e.g.
via Company Shop) enterprises. This excludes planned donations of food made by the
company which would not otherwise have become waste.
Unsold food/drink products (or part products) attributable to the site that would
otherwise have become waste but were instead used to feed animals, either directly to
farm animals, or indirectly to animal feed producers (e.g. SugaRich). Animal feed
producers sometimes also accept food mixed with used packaging materials. In the UK,
food and drink businesses supplying material for animal feed use must comply with the
Feed Hygiene Regulation (183/2005).

Recovery

Redistribution
to people

Definition

Disposal

Waste
prevention

As described in the government’s guidance on complying with landspreading permits, TGN EPR 8.01, V2 Feb 2013:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/290130/LIT_5492_40c081.pdf
6

7

Or 60% for operations permitted prior to 2009.
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1.0

Introduction

1.1

FDF Five-Fold Environmental Ambition

Under the FDF Five-Fold Environmental Ambition (FEA), which ran from 2007 to 2015, members have worked
collectively to deliver major improvements in resource efficiency in manufacturing operations and much has been
achieved8. On waste, FDF members had a target to send zero operational food and packaging waste arisings to
landfill by (or before) the end of 2015. This target was driven by the principles underpinning the waste hierarchy
(see Figure 2). By diverting waste from landfill to recovery and recycling, the overall environmental impact of
the FDF members’ waste can be reduced significantly. Preventing waste at source is the most preferable option,
followed by redistribution of surpluses to people or diversion to the production of animal feed. By-products or coproducts fall outside of this hierarchy as by definition they are not considered a waste in the first instance. Food
surpluses that would otherwise become waste are included (for example, food from production over-runs, quality
rejects, depot returns or packaged product that cannot be sold due to labelling errors).
Figure 2: Food and drink material waste hierarchy

Source: WRAP, 2016.

8

https://www.fdf.org.uk/corporate_pubs/2016-ea-report.pdf
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1.2

FDF Ambition 2025: Shaping Sustainable Value Chains

Updated commitments

Nearly a decade on and in order to remain industry leading, FDF’s Ambition 2025 aims to build on the success of
the FEA, with a set of updated and new commitments that take into account the ever-changing sustainability
agenda:



CO2 Emissions: Achieve a 55% absolute reduction in CO2 emissions by 2025 against the 1990
baseline.



Waste: Send zero food waste to landfill from members' own direct operations from 2016 and beyond
and reduce food waste across the whole supply chain from farm to fork, including within members' own
operations.



Packaging: Minimise the impact of used packaging associated with food and drink products and to
encourage innovation in packaging technology and design that contributes to overall product sustainability.



Water: Deliver continuous improvement in the use of water across the whole supply chain and take
action to ensure sustainable water management and stewardship. Contribute to an industry-wide target to
reduce water use by 20% by 2020 compared to 2007.

New commitments



1.3

Transport: Reduce the environmental impact of our members' transport operations, whether from own
fleet operations and third party hauliers, in terms of both carbon intensity and air quality aspects. Embed a
fewer and friendlier food miles approach within food transport practices.
 Sustainable Supply Chains: Promote the recognition and uptake of sustainability standards and
initiatives in the food and drink sector.



Natural Capital: Work to increase awareness of natural capital amongst members, building consensus
for the business case and supporting a shift towards integrating natural capital into decision making.

The 2015 survey report

This report presents the results of the survey commissioned jointly by FDF and WRAP to collect data on food and
packaging waste arisings from FDF members’ manufacturing sites in 2015. The main objective of the survey was
to determine whether the FDF membership had achieved the FEA target of sending zero9 food and packaging
waste to landfill by (or before) the end of 2015. It was also designed to inform on ways in which waste
generation and treatment is being managed by FDF members. The report also provides a broader insight on
waste reduction by food and drink manufacturers, consistent with their work under Courtauld 2025.
This report follows on from three previous reports published by FDF and Defra in 200810, 201011 and by FDF and
WRAP in 201412. Using the same survey methodology, these previous reports provided insights into the level of
food and packaging waste arising across FDF member sites in 2006, 2008, 2009 and 2012.

1.4

Previous reports

The period covered by the previous three survey reports saw substantial changes in the efficiencies achieved and
waste treatment strategies employed by the membership of FDF. This is exemplified by the decrease in the
proportion of food and packaging waste reported to have been sent to landfill: from 17% in 2006 to 9% in 2009
and 3% in 2012. The dominant landfill-diverting treatments employed by FDF members in the previous surveys
were landspreading for segregated food waste and recycling for segregated packaging waste. The mixed food
and packaging waste, the waste stream most likely to be landfilled according to previous surveys, was
increasingly reported to be thermally treated (with energy recovery).
The FDF defines ‘zero’ for this purpose as <1% food and packaging waste by weight going to landfill to take account of minor
components/residues, short-term impacts from changes in production, product recalls or other such one-off unplanned events.
9

10

www.fdf.org.uk/publicgeneral/mapping_waste_in_the_food_industry.pdf

11

www.fdf.org.uk/corporate_pubs/waste_survey_2010.pdf

12

www.wrap.org.uk/sites/files/wrap/FDF%20Report%20V10%20FINAL.pdf
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1.5

Methodology

1.5.1 Survey
The survey was carried out to provide an update of the food and packaging waste arisings across FDF member
manufacturing sites in 2015. A survey questionnaire was distributed to all FDF members in July 2016, requesting
data on total production of food and drink along with by-products, waste generation by type, waste management
methods and the amount of surplus food sent for human redistribution or diverted to animal feed per site in
2015. Food manufacturers were also asked to estimate the composition of their mixed food and packaging waste
stream. Data provided by manufacturers was analysed to determine the breakdown of waste in terms of the
food, packaging and mixed waste fractions, and how these were treated. Data on surpluses by fate was also
collected. In respect of landfilling, it was not possible to assess the food waste content of the slurries from waste
water treatment facilities. All data in this report is presented to 3 significant figures. Nearly all survey
participants were contacted after filling out the survey with requests for clarifications.
In the previous (2012) report, a like-for-like comparison with earlier survey data was carried out on a sub-sample
of sites which provided waste arisings data for each of the previous surveys. 55 sites had fitted this criterion but
with the 2015 survey, only 21 did. This sub-sample of sites, representing just 4 companies, was considered too
small a base on which to carry out a meaningful comparison. Instead, a comparison of all survey responses from
all years is presented, see Section 3.0. This is not a like-for-like comparison of sites, but a very high-level
assessment of trends across the last decade in recognition of the limited statistical basis for comparing such
disparate datasets.
Approximately 90% of the responding sites were located in England. Because of the small number of responses
from some regions and the varied nature of the sites representing different regions, a regional analysis was not
carried out as this would not be considered robust.
For a full list of the definitions used in this survey see the Glossary on pages 6-7.

1.5.2 Environmental permitting data
For the first time the FDF member survey on waste arisings is complemented by insights obtained from the
Environmental Permitting (EP) data collected and maintained by the Environment Agency. The EP data from FDF
members’ sites during the 2014 reporting period were analysed to extract information on food waste generation
and treatment13. The data includes returns from sites meeting the threshold requirements of the EP Regulations,
which are set at a lower level for meat processing sites than for dairy or those that solely handle vegetable
materials.
The annual returns provide quantities of waste that are moved offsite, based on European Waste Catalogue
coding. More details of how food waste estimates are obtained from EP data are available in Section 2 of the
2016 WRAP report14.

Data from 2014 rather than 2015 was used for this analysis as it had already been extracted from the EP data as part of the
work commission and published by WRAP in 2016. It is acknowledged that changes may have occurred between 2014 and
2015, but these are considered unlikely to materially affect the conclusions from this report.
13

14

Quantification of food surplus, waste and related materials in the grocery supply chain (WRAP, May 2016)
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2.0

Analysis of the 2015 FDF members’ survey responses

The responses to the 2015 survey, presented in this section, provide a sample of the surplus and waste arisings
and waste management methods of the FDF’s membership in 2015.

2.1

Waste survey response rate

For reasons that could include survey fatigue, site consolidation, stretched resources at the respective sites and
the fact that some zero-waste-to-landfill sites have placed their priorities elsewhere, there has been an overall
reduction in response rate over the four FDF member surveys carried out to date. Nevertheless, the number of
companies that responded to this survey is slightly higher than in 2012. In terms of total production tonnages,
these companies represent 8%15 of the UK’s food and drink manufacturing sector or 14% in terms of production
value.
Responding FDF member companies provided data for a total of 75 sites in the UK, including one company who
provided company level, instead of site level data. Two further companies were only able to provide very highlevel data on their waste arisings which was unsuitable for inclusion in the analysis16. The total food and drink
production in 2015 of the 75 sites who supplied usable information was 4.55 million tonnes.

2.2

Surplus and waste arisings at FDF member sites

Surveyed members were asked to report on their waste arisings. They were not explicitly asked about overall
amounts of surplus generation though this could be derived from their answers to questions concerning surplus
redistribution and diversion to other uses. The responses on waste arisings are summarised in Table 2.
Table 2: Summary of waste arisings from surveyed FDF member sites in 2015
Tonnes
Total waste,
of which:

Food waste

Packaging waste

Mixed waste*

% of total waste arisings

167,000




127,000
30,700
9,750





76 %
18 %
6%

*The term ‘mixed waste’ is used to refer to non-segregated mixed food and packaging waste. This waste stream
may also contain other wastes such as consumables (hair nets and gloves) and office waste.
The total food and packaging waste generated by the FDF sites responding to this survey in 2015 was 167,000
tonnes. Three-quarters of this waste was described as segregated food waste. In addition to the food designated
as waste, there were 46,300 tonnes of surplus food sent for redistribution to people or diversion to animal feed.
However, the absolute values derived for surplus made available for animal feed production are likely to have
been affected by the inconsistent understanding of the terms ‘by-product’ versus ‘surplus’ versus ‘waste’ among
some survey respondents.

2.2.1 Origin of the generated food waste
As part of the survey, FDF member sites were asked to describe the origin of their food waste, both in their
segregated food waste and mixed food and packaging waste streams. Sites were asked to state how much of
their food waste is derived from the following sources:
1. Raw materials/ingredients that end up as waste prior to entering food production
2. Food waste from the production process (work in progress), prior to the end of the production process
3. Unpackaged finished products
4. Packaged finished products
8% figure derived by comparing tonnage produced at surveyed sites to production of entire sector (57 million tonnes) given
in the WRAP report ‘Quantification of food surplus, waste and related materials in the grocery supply chain’, WRAP, May 2016.
Value estimate produced by the FDF.
15

The data from one of these companies did confirm that none of their waste was landfilled. However, no such conclusion
could be drawn based on the data provided by the other company.
16
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48 sites, representing 13 companies and approximately 59,300 tonnes or around 36% of the total food waste
generation, responded to this question. Ingredient waste, along with production process waste made up 90% of
the total food waste tonnage generated at these sites, corresponding to 25,500 tonnes and 29,100 tonnes
respectively. Finished product waste, both packaged and un-packaged accounted for the remainder (8%) of
these sites’ wastes. This provides an indication of where best to direct any waste prevention initiatives although it
is acknowledged that if the analysis was undertaken based on ‘value’ and not ‘volume’ the results would be
skewed more towards finished goods.

2.2.2 Composition of the generated mixed waste
FDF members were asked to provide estimates of the composition by weight of the mixed waste generated at
their sites in terms of food and packaging waste. 20 sites (accounting for 8,740 tonnes (or 90%) of the total
waste generated) provided such estimates. Of the 20 sites, 9, accounting for 32% of the mixed waste generation
within the sample, reported that their mixed waste was predominantly packaging. 65% of the mixed waste
generated by the sites in the sample was at least 90% food waste (25% was at least 95% food waste). There
was no correlation between the composition and the volume of mixed waste generated, see Figure 3. Neither
did the composition of the mixed waste stream seem to depend on the nature of the products being
manufactured.

Mixed waste composition (% food)

Figure 3: Proportion of food waste estimated within mixed waste generated (for the 20 sites reporting
composition data)
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SIC-codes:
10.3 - Fruit & veg, 10.5 - Dairy, 10.6 - Grain, 10.7 - Bakeries, bread, 10.8 - Sugar/chocolate/tea/coffee & other, 11.0 - Drinks
The composition of the mixed waste reported in this sample was polarised: either having a high packaging
content or high food waste content. Nevertheless, the weighted average proportion of food waste in the mixed
waste generated by the FDF member sites that responded to this question was 67%.

2.3

Surplus generation and waste treatment

This section is organised according to the end-fates of the materials generated by food and drink manufacturing
sites which do not constitute products sold through the normal retail channels, i.e. surplus redistribution to
people, diversion to animal feed or materials otherwise considered as waste. Figure 4 highlights the sections of
this report in which each end-fate is discussed.
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Figure 4: Diagram of the potential end-fates of materials produced by food and drink manufacturing sites. The
boxed, red numbers indicate the sections of the report in which each part of the survey results are discussed.

2.3.1 Redistribution to people
25 sites across a range of sectors reported surplus redistribution to people in 2015, via charitable and/or
commercial routes, of between 0.2 tonnes and 600 tonnes per site, see Table 3. 5 of these sites used both
commercial and charitable routes for redistributing food. In many instances, the nature of the surpluses
generated dictated their suitability for redistribution to people versus diversion to animal feed.
Table 3: Summary of surplus redistribution to people reported by surveyed FDF member sites
Type of redistribution
Commercial
Charitable
Total

No. of sites
24
6
25

Total tonnage redistributed
2,810
51
2,860

The main reasons given by these sites for not redistributing more food surpluses to people were:
 Material not suitable for human redistribution (23 respondents);
 Concerns about brand integrity/traceability (16 respondents); and
 Material sent to animal feed instead (8 respondents).
A small number of sites also cited historic arrangements, cost and a lack of redistribution organisations within
reasonable distance as additional barriers to redistribution to people. 8 of the 25 sites stated that they preferred
to send material to animal feed above redistribution to people. However, the material from 5 of these sites was
not suitable for human redistribution in any case.
One company also raised the point that they redistribute food (to foodbanks) primarily from the warehouses in
their distribution network, not from their production sites. This would imply that the amount of redistribution of
food originating from these production sites may be higher than the figure reported here.

2.3.2 Diversion to animal feed
Surveyed FDF members were asked about the diversion of their surpluses to animal feed. Of the 23 sites which
responded (and representing 25% of total food production captured in the survey), 43,200 tonnes of surpluses
were reported to have been diverted to animal feed. The amount of material diverted to animal feed by the sites
that carry out this type of waste prevention is high, at approximately 4% of their total production of 1.11 million
tonnes, see Table 4.
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Table 4: Summary of diversion to animal feed reported by surveyed FDF member sites
Source of
diverted material

No. of
sites

Total
tonnage
diverted

Surpluses

23

43,200

% of sites’ production diverted to animal feed
Only sites reporting diversion
to animal feed
3.8 %

All surveyed sites
0.9%

90% of the diversion to animal feed reported by FDF members was via animal feed producers, with the
remainder being sent directly to farms. Sites also reported that some animal feed producers have de-packing
facilities and are thus able to accept, potentially at a lower price, mixed food and packaging materials.
Only 11 sites commented on the reasons why they do not divert, or do not divert more, material to animal feed.
The most frequently cited barrier was that the materials they produced were not suitable for use in animal feed
(8 sites). 2 sites (from 2 different companies) also reported that they do not produce enough waste to justify a
collection and that legal compliance is too difficult.

2.3.3 Overview of waste management routes
A high-level summary of the waste management routes used by survey respondents in 2015 is recorded in Table
5. The data in this table is a product of extensive checking, reliant on the full cooperation of the respondents, to
make sure the waste management routes reported were aligned with the definitions adopted in this study (see
Glossary).
Table 5: Total breakdown of waste recovery and disposal routes used by FDF member sites in 2015
Management
route
Recycling

Recovery

Disposal

Food
waste17
(tonnes)

Packaging
waste18
(tonnes)

Mixed
waste19
(tonnes)

Total20
(tonnes)

Total
(%)

Anaerobic digestion

17,100

5

2,930

20,100

13 %

Composting

Treatment type

10,100

0

0

10,100

6.6 %

Other recycling

83

28,900

171

29,137

19 %

Landspreading

85,600

0

0

85,600

56 %

Thermal treatment
(with energy recovery)

231

2,210

5,890

8,330

5.4 %

Thermal treatment (no
energy recovery)

0

0

0

0

0%

47
113,000

4
31,100

17
9,010

68
153,000

0.04 %

Landfill
Total

A more in-depth discussion of the waste management options for the different types of waste streams - food,
packaging and mixed, is presented in the sections below. Note that there are discrepancies between the total
volumes of waste arisings given in Table 2 and this breakdown for the following reasons: a small number of sites
did not provide complete breakdowns by waste type and management route, differences between the volumes
generated and treated reported by certain sites, and some survey respondents incorrectly reported the use of
This should represent the total food waste arisings which left via the backdoor of the factory including any inedible fraction
but not food waste mixed with packaging waste. It should not include by-products nor surpluses.
17

This should represent the total packaging waste arisings which left the backdoor of the factory, not mixed with nonpackaging materials. It should not include reusable packaging unless it had reached the end of its life nor packaging mixed with
food waste.
18

This should represent the total mixed food & packaging waste arisings which left the backdoor of the factory comingled in a
single skip. It should not include by-products nor surpluses.
19

This does not include waste from all sites as a number of respondents did not provide a breakdown by management route or
waste type.
20
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surpluses and/or by-products under waste management. For example, total food waste arisings reported by the
participating sites was 127,000 tonnes (as in Table 2) compared to 113,000 tonnes where sufficient detail was
provided to identify management routes.

2.3.4 Food waste
The economics surrounding the management of food waste is very different to that of packaging waste, where
the value of the packaging materials recovered helps to offset the costs of segregation, collection and treatment.
The treatment of 113,000 tonnes of food waste was reported by the surveyed FDF member sites for 2015.
Landspreading was the dominant waste management option, followed by recycling, notably anaerobic digestion
(AD) and composting (see Figure 5).
Figure 5: Summary of food waste management options employed by the responding FDF member sites in 2015
Thermal treatment (with
energy recovery), 0.20%

Landfill, 0.04%

Anaerobic digestion
15%
Composting
9%

Landspreading
76%

Recycling
0.07%

• Recycling
• Recovery
• Disposal

Recycling
Anaerobic Digestion
AD is a process that converts organic materials, such as food waste, into a saleable biogas and a digestate that
can be used as a fertiliser. 15% of the food wastes treated from the surveyed sites were processed via AD.
Composting
Composting is used to treat about 9% of food waste from the food and drink manufacturing sector. This
aerobically digested organic material is used as a soil conditioner and fertiliser in agricultural, forestry and
municipal applications. The nature of the soil remediation activity determines, to a large extent, the suitability of
compost to a particular application.
Fewer sites reported treating their food wastes via composting (3 sites) than AD (16 sites), and one site
accounted for approximately three-quarters of the total amount of composting reported.
Other Recycling
Food waste recycling was reported by one site, and no further information as to the nature of this recycling
treatment was obtained. At two other sites where food waste recycling had originally been reported, further
enquiries revealed that the respondents had actually meant composting.
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Recovery
Landspreading
16 sites reported using landspreading to treat their food waste, with one site alone accounting for 60% of this
reported activity by weight. This site described the material being landspread as a high liquid content material,
recovered from their effluent plant. They also reported that since 2015 they have started to treat a large amount
of this material via AD.
As specified in the glossary, landspreading is a recovery option, but only if it results in an ecological improvement
or agricultural benefit.
Both AD digestate, sludges from water treatment and certain types of food waste, such as peelings and other
untreated vegetable matter, can be sent for landspreading. It is one of the lowest cost methods for treating the
sludges21. However, because participants were asked for information on their food waste treatment via AD,
wastewater treatment and landspreading in separate parts of the survey, this may have resulted in the
landspreading of AD digestate and sludges being under-reported. Also, not queried in the survey was the nature
of the material being landspread, and critically what its solids content was: sludge can contain between 65% and
98% water depending on whether it’s dewatered or not22. Some sludges and other wastes from food and drink
manufacturing plants contain a high proportion of non-ingredient water whose inclusion in the landspreading
tonnage reported could vary from site to site.

Disposal
Landfill
One site reported landfilling food waste (<50 tonnes) in 2015. The reason cited was the lack of available waste
transfer stations in their relatively remote area and the relative cost of alternative treatment options. Though the
site is looking to identify a cost-effective way of recycling all of the waste produced on site, it intends to continue
landfilling this particular waste stream in the meantime.

2.3.5 Packaging waste
Approximately 31,100 tonnes of packaging waste were reported by the 75 responding FDF member sites for
2015. Of this, the vast majority (93%) was reported to have been recycled (see Figure 6). Nearly all sites, 67
of the 75 covered by the survey, recycled packaging. The second most common treatment method, thermal
treatment with energy recovery, was used by 10 of the reporting sites. In some cases, sites were unable to
accurately quantify the tonnage of packaging waste from their sites being thermally treated because this waste is
sent for off-site segregation into recyclable and non-recyclable fractions, on which they have no data.
Cardboard and paper packaging can be treated via AD, however, this was only reported by one site in this
sample. Finally, one site landfilled 4 tonnes of packaging waste in 2015. The waste contractor servicing this site
at the time was unable to recycle a particular type of packaging film. Since 2016, the site has been working with
a new waste contractor and are now zero waste to landfill.

Ecological and economical balance for sludge management, James Hall
(http://ec.europa.eu/environment/archives/waste/sludge/pdf/workshoppart4.pdf)
21

22

A review of current knowledge on sewage sludge: operational and environmental issues (www.fwr.org/sludge.pdf)
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Figure 6: Summary of packaging waste management options employed by the responding FDF member sites in
2015
Thermal treatment (with
energy recovery), 7%

Landfill, 0.01%

Anaerobic digestion, 0.02%

• Recycling
• Recovery
Recycling
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• Disposal

2.3.6 Mixed waste
9,010 tonnes of mixed waste were reported by the 75 responding FDF member sites. 65% of the mixed waste
was reported to have been subject to thermal treatment (with energy recovery). 30 sites used this waste
treatment route for mixed waste treatment compared to just 4 for AD and 2 for recycling. Of the 2 sites that
reported they recycle their mixed waste, one had a high percentage of food waste in their mixed waste stream
and the other, a similarly high proportion of packaging waste. No further information on what kind of recycling
method these sites used to treat their mixed wastes was forthcoming.
Figure 7: Summary of mixed waste management options employed by the responding FDF member sites in 2015
Landfill, 0.19%

• Recycling
• Recovery
• Disposal

Anaerobic digestion
33%
Thermal treatment
(with energy recovery)
65%
Recycling
2%

One site reported that it landfilled 17 tonnes of mixed waste in 2015. The reason given for this activity was that
private label customers sometimes request the landfilling of out of specification items. The site is working with
these customers to reduce landfilling and has already achieved a 78% reduction in 2016, relative to 2015.
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3.0

Trends in waste arisings

In the previous (2012) report, a like-for-like comparison with earlier survey data was carried out on a sub-sample
of sites which provided waste arisings data for each of the previous surveys. In this survey report, 55 sites fitted
this criterion: in the 2015 survey only 21 do. This sub-sample of sites, representing just 4 companies, was
therefore considered to be too small a base on which to carry out meaningful comparisons. Instead a
comparison of all survey responses from all years is presented. Because this will no longer be a like-for-like
comparison of sites, one needs to exercise caution before drawing any firm conclusions from the trends
identified. Other important points to note are:
 Survey questions changed between surveys;
 Sector (e.g. meat processing, bakery, dairy) representation was different in each survey; and
 Process of homogenising the responses, ensuring consistent interpretation of the questions was different for
each survey.
Despite the statistical shortcomings of this approach, the trends will, at the very least, provide some useful
context to the 2015 survey. Interpretation of the data will be kept to a very high-level, in recognition of the
limited statistical basis for comparing such disparate datasets.

3.1

Waste generation

According to the high-level data on waste generation at the sites responding to the FDF survey between 2006
and 2015 (Table 6), there has been an overall reduction in waste generation, as a proportion of total production,
since 2008.
Table 6: Total waste arisings, as a percentage of food production, from FDF member sites providing data for
2015, 2012, 2009, 2008 and 2006
Year

Total waste (as % of total production by
participating sites)

2006

8%

2008

6%

2009

6%

2012

6%

2015

3.4%

Specific caveats associated with the data in Table 6, in addition to those listed above, include:
 Some entries in previous surveys were amended in the light of data from more recent surveys. This included
changes in units (from tonnes to kilograms) that had quite a large impact on the high-level data.
The majority (approximately three-quarters) of the waste reported by the surveyed FDF members was food waste
in each year except 2012, see Figure 8. The breakdown of waste generation by type of waste in 2012 was
markedly different to that in the other surveys. There could be a number of reasons for this including that the
comparison had not being carried out on a like-for-like sample of sites. The non-reporting of just a few sites can
severely skew the data, highlighting the shortcomings of this approach. Alternatively, some food waste could
have been miscategorised as by-product in 2012, a theory supported by the high proportion of by-products, as a
proportion of total production, reported in that year23.
Excluding 2012, there is a slight trend towards greater waste segregation, evident from the decreasing proportion
of mixed waste. This could indicate better segregation efficiencies, driven by waste-minimisation objectives or
could reflect the uptake of the de-packing services offered by some off-site AD contractors and animal feed
producers, which allow them to accept materials of a mixed composition directly from food and drink
manufacturers. Improved reporting could also have been a factor.

23

www.wrap.org.uk/sites/files/wrap/FDF%20Report%20V10%20FINAL.pdf
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Figure 8: Total waste arisings, by type of waste, reported by FDF member sites providing data for 2015, 2012,
2009, 2008 and 2006

3.2

Waste management

3.2.1 Overview of waste management routes
The waste management routes reported by the surveyed sites in each survey are presented in Table 7 and
summarised graphically in Figure 9.
Table 7: Management route by waste type for FDF member sites providing data for 2015, 2012, 2009, 2008 and
2006

Yr

AD

Compost Recycle

Other
recycle

Landspread

Thermal
treatment
(with
energy
recovery)

Other
recovery

Thermal
Other
Landfill
treatment
disposal

Total

Food Waste (tonnes)
‘06

11 %

6%

27 %

-

36 %

16 %

1%

1%

3%

1%

605,000

‘08

1%

2%

7%

2%

80 %

5%

-

0.1 %

3%

-

352,000

‘09

1%

4%

3%

2%

84 %

3%

0.1 %

-

2%

1%

361,000

‘12

12 %

8%

1%

3%

64 %

12 %

-

-

-

1%

78,300

‘15

15 %

9%

0.07%

N/A

76 %

0.2 %

N/A

-

0.04%†

N/A

113,000

Packaging Waste (tonnes)
‘06

-

3%

62 %

-

-

0.3 %

22 %

1%

11 %

-

94,900

‘08

-

1%

76 %

-

-

1%

1%

-

21 %

0.3 %

54,400

‘09

-

1%

85 %

-

-

1%

1%

-

11 %

0.2 %

58,100

‘12

-

-

97 %

-

-

1%

-

-

1%

-

31,200

-

93 %

N/A

-

7%

N/A

-

0.01%†

N/A

31,100

‘15 0.02%†

Mixed Waste (tonnes)
‘06

-

2%

5%

-

1%

-

9%

1%

81 %

-

135,000

‘08

-

8%

12 %

6%

2%

8%

3%

-

61 %

0.3 %

57,100

‘09

-

12 %

24 %

4%

3%

7%

-

-

50 %

0.3 %

61,500

‘12

4%

-

14 %

7%

5%

56 %

-

1%

14 %

-

28,100

‘15

33%

-

2%

N/A

-

65 %

N/A

-

0.2 %†

N/A

9,010

Note: Surveyed sites were not given the option of ‘other’ recycling, recovery or disposal in the 2016 survey.
†: Based on data reported by a single site
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Figure 9: Waste management routes reported by FDF member sites providing data for 2015, 2012, 2009, 2008
and 2006 for all waste types combined expressed as a proportion of total by weight
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Figure 9 shows that there appears to have been a decrease in use of disposal options, including landfill and
thermal treatment without energy recovery over the period, and a corresponding increase in treatment methods
classed as recovery (landspreading and thermal treatment with energy recovery). Conversely, recycling,
including AD and composting, has been relatively constant.
Recovery options, and in particular landspreading, dominate the treatment of food waste. A major source of
uncertainty in these figures is that it was not possible to assess the food waste content of the slurries from waste
water treatment facilities. The recycling rate for packaging waste reported by participating sites has improved
steadily since 2006, increasing from approximately 65% to 95%. Disposal has dropped to close to zero from
double digits.
Of all the waste streams reported by the surveyed FDF members (see Figure 10), mixed waste has seen the
most marked change in the treatment methods applied. Whilst in 2006, approximately three-quarters of mixed
waste was sent to landfill, in 2015 this was less than 0.2%. In both 2012 and 2015, thermal treatment with
energy recovery was the most widely used waste treatment method applied to mixed waste.
Figure 10: Treatment of mixed waste reported by FDF member sites providing data for 2015, 2012, 2009, 2008
and 2006 expressed as a proportion of total by weight
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4.0

Environmental permitting data

Larger food and drink manufacturing sites fall under the Environmental Permitting (England and Wales)
Regulations 2010. An analysis of the environmental permitting data from FDF sites for the 2014 calendar year
reporting period is presented and discussed here. The reasoning for including this data set was twofold:
 To compare and contrast with the waste generation and treatment data from the FDF member survey; and
 To investigate the advantages and disadvantages of using environmental permitting data to supplement or
supplant that received from survey respondents directly.
Only data from English sites was available in the Environmental Permitting (EP) dataset and it is important to reiterate that the period covered by the EP data, i.e. the 2014 calendar year is different to that of the survey (2015
calendar year). It is also pertinent to highlight that large sites and sites from certain types of food and drink
manufacturing will be over-represented in the EP permitting data and hence the dataset cannot be considered
representative of the whole FDF membership.
Due to the level of granularity of the EP data, and the European Waste Code (EWC) system it uses, it was only
possible to identify organic waste, not food and drink waste specifically. However, the organic wastes from these
sites are most likely to be associated with food and drink wastes. To highlight that there may be other organic
wastes included, we have referred to these wastes as ‘food (and related) waste’ in the following discussion.

4.1

Cross-comparison of environmental permitting data and survey data

The fact that there was a subsample of 16 sites, see Figure 11, that had responded to the FDF survey and for
whom EP data was also available meant we could directly compare the information obtained from both sources.
Figure 11: Site coverage of the EP data, relative to the FDF survey data

There was data corresponding to 32 of the 60 categories of food waste streams recorded in the EP data also
available from the survey. The overall volumes of these waste streams sent for off-site treatment, as reported in
both datasets, is displayed in Figure 12 by European Waste Catalogue codes and their corresponding waste
streams within the FDF dataset.
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Figure 12: Comparison between the classification of food related wastes reported in the EP data and FDF
member survey for the 16 cross-over sites
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The volumes of food waste classed as ‘sludges from on-site effluent treatment’ reportedly sent off-site is similar
in both datasets. Though generally well matched, there is a more pronounced difference between the volume of
‘materials unsuitable for consumption or processing’, with that reported in the survey being 16% lower than in
the EP data. The difference may be due to the timeframe differences. A further reason for this discrepancy could
be that whilst the survey only covers the waste directly attributable to the food manufacturing process, the EP
data may also include office and canteen organic waste.
Based on the similarities between the volumes of food waste reported in both data sources, we concluded that it
was worth fully processing the EP data, as presented below.

4.2

Full analysis of the environmental permitting data from FDF member sites

EP data was identified for 46 FDF member sites, of which 16 had already responded to the survey. The inclusion
of the EP data extended the total coverage of the data presented in this report from 75 sites to 121, and the
number of companies represented from 21 to 39. A full breakdown of the sectoral coverage of the EP data
versus the survey data is not included for confidentiality reasons. There were, however, large differences in food
and drink manufacturing sector representation between the sample of 46 sites that didn’t respond to the survey
and the sample of 16 that did. Different sectoral representation can account for most of the differences in waste
generation and treatment of the sampled sites, as presented and discussed below.
The total tonnage of food (and related) waste in the sample of 46 non-survey respondent FDF member sites was
approximately 100,000 tonnes compared to 62,000 tonnes for the 16 cross over sites which responded to the FDF
survey (see Figure 13). The EA only sites each generated, on average, 44% less food (and related) waste each
than the 16 sites in the sample of survey respondents. This and the difference in the proportion of sludges
derived from on-site effluent plants versus washing and cleaning activities are a reflection of the difference in
sectors represented in both samples. For example, with the EP returns, sludge production due to washing and
cleaning reported by the non-survey respondents is mostly attributed to the fruit and vegetable, meat, poultry,
fish and sugar processing sectors, i.e. the sectors with very few sites represented in the sample of FDF survey
respondents.
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Figure 13: Classification of food related wastes recorded by the 46 sites that did not respond to the FDF survey,
and the 16 that did
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Note: An additional 1,000 tonnes, approximately, of animal-tissue waste and edible oil and fat was also reported
as being taken off-site for treatment by sites covered by the EP data.
The main types of off-site waste treatment recorded in the EP data from these 46 sites for food and related
wastes were landspreading, composting, AD and the use as a fuel to generate energy (thermal treatment with
energy recovery), see Figure 14. Only 11 tonnes were reported to have been sent to landfill during this period.
Differences in the sector profile of the EP data sites versus the 16 FDF survey sites is likely to have accounted for
the differences observed in the waste treatment methods.
Figure 14: Type of off-site waste treatment recorded by the 46 sites that did not respond to the FDF survey, and
the 16 that did

Non-survey respondents

Composting or AD

Survey respondents

35.2 kT

Landspreading

44.6 kT

42.7 kT

Use as a fuel to generate energy

2.8 kT

21.8 kT

0

10

14.5 kT

20

30

40

50

60

70

80

Total food (and related) waste ('000s tonnes)
Note: An additional 100 tonnes, of ‘other’ recovery and 11 tonnes of landfill was reported by the non-survey
respondent sample.
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4.3

Summary and learnings from the Environmental Permitting data analysis

The comparison of the total volumes of food (and related) waste sent for off-site treatment by the sub-sample of
sites that responded to both the survey and were covered in the EP data are similar (Figure 12). This evidence
supported the hypothesis that the EP data provides a sound basis for supplementing the survey data.
The full FDF survey data and EP data are combined in Table 8, in which the survey data on food waste
treatment (including both segregated and unsegregated food waste) is presented alongside that on food (and
related) waste from the EP data.
Table 8: Waste management routes for food waste as recorded in the FDF survey supplemented with that from
the EP data

Composting or AD

Treatment of food waste (tonnes)
Thermal
Landspreading
treatment (with
Landfill
energy recovery)
85,600
4,180
58

Other

Total

198

119,000

100

99,900
219,000

Survey*

29,400

EP data**

35,244

42,724

21,777

Total (tonnes)

64,400

128,000

26,000

69

298

Total (%)

29 %

59 %

12 %

0.03 %

0.1 %

11

* 75 sites: including all food waste and 67 % of the mixed waste (reflecting the average food content of this
waste stream) treatment as recorded in Table 5. **46 sites: non-survey respondents only.
Making use of EP data as a means of reporting on the progress of FDF members towards waste targets would
result in a reduction in the reporting burden on members and therefore could be explored in the future. The
analysis has shown that the approach does provide data on food waste generation and treatment methods that
are comparable to that in the survey. It would therefore be sufficient for monitoring the landfill avoidance of FDF
member sites, for instance. However, switching to only using the EP data would severely limit the insight,
particularly on waste segregation, surplus redistribution and diversion, and the barriers to waste treatment
methods, that can be obtained from a more detailed member survey. Relying solely on the EP data would also
bias the sample towards larger production sites (those operating within the EP thresholds) and particular sectors.
The generation and treatment of mixed and packaging waste is also not easily extracted from the EP data.
Overall, EP permitting data alone isn’t sufficient to understand the intricacies of the waste generation, treatment,
and prevention activities carried out at FDF member sites. The information from the survey was, in particular,
much better at capturing activities higher up the waste hierarchy, than the EP data. Also, as is usual in this type
of survey, some of the most useful insight from members was achieved during follow-up questioning.
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5.0

Conclusions

The results of the 2015 FDF members’ waste survey enabled us to conclude that landfilling, as a waste disposal
method, has decreased to effectively zero (0.04% of all waste treatment reported). This means that in terms of
the sample of 75 sites that responded to this survey, FDF has achieved its FEA target to send zero food and
packaging waste to landfill by the end of 2015 at the latest. This conclusion is reinforced when the survey results
are combined with the Environmental Permitting (EP) data from non-responding sites where the analysis shows
that the percentage of total waste landfilled across 121 sites is 0.03%.
Supplementing the survey data with the EP data nearly doubled the coverage of FDF members from 21 to 39,
corresponding to an increase in site coverage from 75 to 121. The EP data inclusion also addressed the issue of
survey respondent self-selection bias, where it is possible sites that landfill but are aware of FDF’s environmental
ambitions, chose not to respond to the survey. Though the EP data was useful at supplementing the survey data
it cannot be used to supplant the survey data completely as it does not cover waste prevention, nor the
interaction between food surplus, redistribution and materials that are diverted to animal feed: these are areas
that manufacturers will increasingly want to target now that they are zero-waste-to-landfill.
The current levels of waste prevention through redistribution to people and diversion to animal feed reported by
FDF sites is broadly in-line with that of the industry as a whole as shown in Figure 1. The potential to increase
the amounts of food redistributed to people and diverted to animal feed were identified in the 2016 WRAP report
as waste prevention measures that, combined, could reduce the tonnage of food requiring waste treatment by
12%24.
Commercial redistribution dwarfed charitable redistribution in terms of the number of sites participating (24
versus 6) and the volumes of food redistributed (2,810 tonnes versus 51 tonnes). However, in terms of products
originating from these food and drink production sites, this is likely to be only a part of the total food
redistribution picture as some is expected to occur at subsequent distribution and retail stages where the balance
between commercial and charitable redistribution may differ. The volume of food that was prevented from
becoming waste by being diverted to animal feed from surveyed sites in 2015 was 43,200 tonnes. However, there
is some uncertainty around this figure due to inconsistent understanding of the terms ‘by-product’, ‘surplus’ and
‘waste’ among some survey respondents. Diversion to animal feed was predominantly (90%) facilitated by
animal feed producers with the remainder being sent directly to farms.
Survey respondents also commented on the barriers to them increasing the volumes of food redistributed to
people and diverted to animal feed. These mostly related to the unsuitability of their materials but also covered
concerns with brand integrity and historic arrangements.
The dominant waste treatment methods applied by respondents to the 2015 survey (see Table 5) were:
 Landspreading for food waste (76%);
 Recycling for packaging waste (93%); and
 Thermal treatment (with energy recovery) for mixed waste (65%).
These were similar to 2012 survey results. The main changes that have led to landfilling among FDF member
sites decreasing to effectively zero are the increase in the number of thermal treatment with energy recovery
plants in the UK and the de-packing services offered by AD operators. Together with more de-packing services
offered by animal feed producers, these developments have had a significant effect on the waste prevention and
treatment options available for materials of a mixed packaging and food composition. In particular, overall
increases in waste segregation in the last decade have prompted a shift away from mixed wastes being
predominantly landfilled up to 2009, to being predominantly (99%) recycled or recovered in 2015.
Looking forward, beyond their zero-waste-to-landfill target, there are many opportunities for FDF members to
further reduce environmental impacts through targeting activities higher up the waste hierarchy. As a signatory to
Courtauld 2025, FDF will be able to benefit from the support available to help its members’ efforts to reduce food
waste arising at source, to redistribute more of the suitable surplus to feed people or where this is not possible,
to divert such materials to animal feed subject to safety and quality requirements. The barriers identified through
this survey will also be fed into the relevant Courtauld 2025 working groups and activities.
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