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Food waste throughout the supply chain

production

Manufacturing

= Waste/losses/damage/spillage/spoilage, losses due to poor protection against pests
= ‘Out-grades’, death of livestock, loss of milk producrtion, fish discards

= Crop not fully harvested

= Surplus production to animal feed

= Surplus ploughed back into field

» Gluts

= Waste/losses through spillage, spoilage

= Food/drink process losses: peeling, washing, slicing, boiling, etc.
= Process losses

= ‘Off-spec’ production

= By-products to animal feed, spent grain

= Wastes from plant shut-down/washings

= Waste during storage

= Surplus cooked

» Food that has been ‘spoilt’
» Food preparation waste

= Plate scrapings
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Counting the cost of food waste: EU food waste prevention, House of Lords,
European Union Committee, 2014



Total food waste in EU27
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"Excludes Agriculture, Hunting, Forestry

In 2006 ~ 89 Mt in EU 27
Predicted in 2020 ~126 Mt in EU 27

Preparatory study on food waste across EU 27, European Commission, 2010



Percentage breakdown of EU 27  ®Breading
food waste

Retail/Wholesale
5%

Preparatory study on food waste across EU 27, European Commission, 2010
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Environmental and economic B8 Reading
impact of food waste

e The global carbon footprint of wasted food has been
estimated to be more than twice the total GHG
emissions of all road transportation in the USin 2010.

e In2010 GHG emissions ~170 Mt CO2 eq.[yr
e Predicted GHG emissions for 2020 ~ 240Mtin 2020

e Itisestimated that the cost of food wasted is around
£900- £1200/t

"Preparatory study on food waste across EU 27, European Commission, 2010

2Counting the cost of food waste: EU food waste prevention, House of Lords,
European Union Committee, 2014 5
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Types of food processing waste B3 Reading

Vegetable trimmings, pulps,
out of spec material

Starch based waste
(segregated or mixed)

Fruit peels, pulps, out of
spec material
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Types of food processing waste (continued) cading

Meat and fish waste

Spent grains, vegetable
oilcakes




Percentage of food wastes and B3 Reading
by-products in different processes

Production process % of wastes and by-products
Fish canning 30-65
Fish filleting, curing, salting and 50-75
smoking

Crustaceans processing 50-60
Molluscs processing 20-50
Beef slaughtering 40-52
Pig slaughtering 35
Poultry slaughtering 31-38
Milk, butter and cream production Negligible
Yoghurt production 28
Fresh, soft and cooked cheese 85-80
production

White wine production 20-30
Red wine production 20-30
Fruit and vegetables juice production 30-50
Fruit and vegetables processing and 5-30
preservation

Vegetable oil production 40-70
Coarn starch production 41-43
Potato starch production 80
Wheat starch production 50
Sugar production from sugar beet 86

AWARENET 2004, Agro-Food Wastes Minimisation and Reduction Network

Food wastage footprint: Impacts on natural resources, FAO, 2013
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Main waste in UK grocery retail and ¥ Reading

manufacturing

Waste Stream Grocery Manufacturing Total** (Mt) %
' Food waste | 21,000 ' 3,800,000 3.8 158 |
' Packaging waste* 1 981,000 | 354,000 |.1.3 | 20 |
' Food in Mixed waste | 406,000 ' 120,000 | 0.5 | 7
Packaging in Mixed 87,000 124,000 0.2 3
' waste _ . . '
' Other waste | - 1 492,000 ' 0.5 |7
Total (Mt) | 3.9 | 4.9 | 6.3

10ther waste: Foodstuffs into animal feed (e.g. bread, biscuits, confectionary)

In addition, ~ 1.5 Mt of food processing by-products that go into
animal feed (molasses, sugar beet pulp, confectionary by-
products, spent grains from distillery and brewery)

WRAP Report, 2013 ‘Estimates of waste in food and drink supply chain’ 9
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Management routes for waste in UK grocery

retail and manufacturing

Management Grocery Manufacturers Total (Mt)
retailers’

Landfill - 45,000 0.04
Recycling’ - 1,300,000 1.3
Thermal - 400,000 0.4

AD? 19,000 - 0.02

Land spreading - 2,000,000 2.0
Unknown 401,500 181,000 0.6

Total m/t 0.4* 3.9 4.3

WRAP Report, 2013 ‘Estimates of waste in food and drink supply chain’
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Waste management practices B priversye!
and EU policies

o Number of EU policies to tackle
food waste (e.g. Waste

Most
Framework Directive, Landfill favoured
Directive)

o Targets set (recycling, landfill)

Recycling

Other recovery

o Expected reduction of the

amount of food waste sent to Least ‘e

i favoured Disposal
landfill from ~ 40 Mt to ~4 Mt option N\ v
by 2020

Preparatory study on food waste across EU 27, European Commission, 2010
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Towards a circular economy > Reading

‘Design out’ waste involving
innovation throughout the value
chain (will be implemented by end
2015)

Targets by 2030
o Reduce material inputby 17-24%

e Saving potential €630 bn
e Reduce total GHG emissions

Towards a circular economy: A zero waste programme for Europe, European
Commission, 2014
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Food waste and by-products as a resource -

T

Waste or resource? Stimulating a bioeconomy, House of Lords, 2014

ne biorefinery concept

Feedstocks

Processes

e generation: Food
e. g oilseeds

Thermochemical

e.g. pyrolysis

Products

20d 5nq 31d generation: Non-food

Dedicated crops
e.g lignocellulose, algae

Chemical
e.g. catalytic processes, esterification

Chemicals

via platform chemicals or direct

Fine chemicals &

Pharmaceuticals
e.g. succinic acid

Co-products

» Food processing co-produicts
(e.g. beet pulp)

Waste
Solid

»  Mumnicipal solid waste
(domestic and commercial)

»  Agricultural and forestry
residues

» Industrial waste

Liquid

e Organics in untreated water

Gas

* Industrial off gases(CO,, CH,)
* Landfil gas

Bioprocessing

Material production

Enzymatic Processes

« Fermentation
» Biocatalysis

Aerobic Conversion
e.g. Composting

Speciality chemicals

e.g. limonene (Fragrance)

Polymers e.g Polylactic Acid (PLA)

Commodity chemicals
e.g. esters

Fibres

Biogas production

Anaerobic Digestion|

Animal Feed

Fuels (e.g Biogas, Biothanol)

Heat & Power

2

Increasing value

Unlver5|ty of

Reading

13



Potential products B2 Reading

Bioactive compounds Flavours

Biopolymers
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Example: Valorisation of DDGS
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DDGS
Arabinoxylans Protein Betaine
Prebiotic Biodegradable Dietary
activity i film packaging: suppleme
Functional Delivery of

carbohydrates  agrochemicals

|

Dietary fibre

|

Animal feed
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Business challenges ¥ Reading
o Raw materials availability (volumes, seasonality)
o Logistics
o Market potential of products (volumes, value)
e Investment - Reducing risk
e Business models
e Economic and environmental impact
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R & D challenges

Detailed compositional data of food waste materials
Implementation of green processing technologies

Integration of processing with IB technologies (enzymes,
microbes)

Process scalability & process economics
Functionalisation of molecules to suit market applications
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Research Network =E

%p FoodWWasteNet

Food Processing Waste and By-products
Network (FoodWasteNet)

www.foodwastenet.org

% CBSRC

20 Years o f Pioneering
Great British Bloscience
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