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Definitions
Food Loss: The decrease in edible food mass at

production, postharvest, processing, and
distribution in value chains directed to human
consumption.

Processing

Food Waste: Food fit for human consumption
being discarded at the retail or consumer level.

Food Wastage: Encompasses “food loss” and By-product
“food waste.

By-product: Something

produced in the making of something else or a
secondary result.
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Definitions

* What proofs are relevant for prima facie evidence
of a product/by-product ?

* Economic value

Produced intentionally

Subject to product/use regulations
* Use is permitted

Use for purpose intended

* In the case of a product the presumption is that
they are not waste until proven otherwise.
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What 1s waste ?

PLASTICS—14%
containers, toys, bags, etc.

METALS—5.5%
beverage cans, “white goods;
steel composites, etc.

= CONSTRUCTION &
E ¥l DEMOLITION—13.9%

wood, carpet, asphalt, etc.

i ORGANICS—20.6% OTHER MATERIALS '/
— food, leaves, manure, etc. —11.6% - \/\/\'
: tires, textiles, bulky items, etc. J@

ELECTRONICS—3.3%
TVs, computers, printers
“brown goods’ etc.

PAPER—25.8% "
magazines, office paper, cardboard, etc.

HOUSEHOLD
HAZARDOUS
WASTE—3.2%
paint, batteries,
fluorescents, etc.

GLASS—2.2%
bottles, jars,
composite glass, etc.

£ FOO D Around one third of the food produced globally is lost or wasted
Alstars
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Per capita food losses and waste, at
consumption and pre-consumption stages, in
different regions
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Food waste in Europe

FO 0 D D Vanham et al 2015 Environ. Res. Lett. 10 084008 doi:10.1088/1748-
Sta rs 9326/10/8/084008
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Food chain
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Non food production chain
= Biobased production chains ( e.g. bio-materials, biofuels, pet food)

a

Primary production
pre-harvest

Wholesale, retail &
marketing

Processing and
Manufacturing

Primary production
ready for post-harvest

1. Plant production
2. Animal production
& aguaculture

Food preparation &
consumption

2. Retail

1. Plant production

2. Animal production
& aguaculture

2. Out of home

3. Redistribution

3. Fisheries

KI
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Food waste

Valorisation & conversion

[ Compositing ] [ Incineration ]
Animal feed
[ Anaerobic digestion ] Landfill
Biobased materials & biochemical .
processing [ Plough in ] I Discards
[ Bio-energy ] Co-generation




Surplus cooking
Spoiled food

Types of losses

Plate scraping
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Waste during storage

Food preparation waste




Loss Across the Value Chain

* Agricultural Production Loss: Spilled or damaged agricultural output
during harvest, sorting, and handling.

* Postharvest Handling and Storage Losses: Losses due to spillage and
degradation during handling, storage, and transportation off the farm.

* Processing Losses: Losses due to spillage and degradation during
industrial or domestic processing, including crops sorted out or lost
during process interruptions.

* Distribution Losses: Losses experienced while in the market system,
e.g., in wholesale markets, supermarkets, retailers, and wet markets.

* Consumption Waste: Waste incurred at the household level, typically
due to discards.
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Where food waste occurs

Food
losses

Innovative Food Product Development Cycle?



Where food waste occurs
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0%

OILSEEDS & PULSES

FOOD LOSSES

Everyyear, 22% of the global
production of oilseeds and
pulses is lost or wasted.

This is the same as the olives
ﬁ needed to produce enough olive
0 oil to fill nearly 11 000 Olympic-
sized swimming pools.

W Agriculture ¥ Distribution

In industrialized countries,
consumers throw away
286 million tonnes of
cereal products.

9%

ROOTS & TUBERS
FOOD LOSSES

In North America & Oceania
alone, 5814 000 tonnes of
roots and tubers are wasted at
the consumption stage alone.

This equates to just over
B 1 billion bags of potatoes.
0
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almost half of all the fruit
and vegetables produced
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0%
MEAT

FOOD LOSSES

Of the 263 million tonnes
of meat produced globally,
over 20% is lost or wasted.

This is equivalent to
75 million cows.
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5%

FISH & SEAFOOD
FOOD LOSSES

8% of fish caught globally is
thrown back into the sea. In
most cases they are dead,
dying or badly damaged.

This is equal to almost 3
billion Atlantic salmons.
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FAO 2012

0%
DAIRY

FOOD LOSSES

In Europe alone, 29 million
tonnes of dairy products are
lost or wasted every year.

‘ This is the same as

‘ 574 billion eggs.
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n
North
America

in
Europe

TOTAL

1,334

kcal a day

+
720

kcal a day

2,054

kcal a day

Impact of food waste

42

m3 of water

+
18

m> of water

60

m3 of water

40,000
1.5 Iiter
botties

498

m< of arable land

+
334

m< of arable land

832

m? of arable land
2

basketball
courts

Environmental impact of food waste in North

America and Europe. BCFN 2013.
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Waste utilisation

* Not just the disposal costs — but there
are other costs to consider
« Costs to buy
« Costs to cook & manage on site
« Cost of disposal

Best

Eliminate

Reduce

It has been estimated that each tonne of
food waste can cost between €3,000 -
€4.000

Re-use

Energy recovery

Disposal

< Environ

Worst
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Food waste — possible solutions

Preventing food waste = 1st priority
* Awareness raising, information & education
* Food redistribution programmes
* Logistical improvements
* Role of food packaging

Transforming unavoidable food waste into a resource

* Feed & energy recovery = separate collection of food waste
necessary

B
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What food is being throwing out?

60% Avoidable:

— plate scrapings

— leftovers

— gone off fruit and veg etables
— Best before date items

— damaged stock which cannot be used due to H&S, etc.

20% Potentially Avoidable
— bread crusts or heels made into bread crumbs
— vegetable trimmings used for stock and soups
— meat and fish bones used for stock
— discarded butter for cooking
— old fruit for jams and smoothies, etc.

20% Unavoidable

— banana skins
— animal bones (before or after used to make stock),
— unusable prep waste (e.g. potato peels with soil on

A
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Business challenges

* Raw materials availability (volumes, seasonality)
* Logistics

* Market potential of products (volumes, value)

* Investment — Reducing risk

* Business models

* Economic and environmental impact



Research challenges

* Detailed compositional data of food waste
materials

* Implementation of green processing technologies
* Integration of processing with technologies
* Process scalability & process economics

 Functionalisation of molecules to suit market
applications/Consumer



Possible solutions

e Reduce waste

e Utilise waste for valuable
compounds

* ‘Design out’ waste involving
innovation throughout the value
chain

Residug/
W
St

Targets by 2030

e Reduce material input by 17-24
e Saving potential €630 bn

e Reduce total GHG emissions

Towards a circular economy: A zero waste
?FOO D programme for Europe, European Commission,
ASta 'S 2014 value chain
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Bakery waste composition (per
1

lFOOD Zhang et al., 2013. Green Chem. 15:690-695. 62

Van-Thuoc et al.,2008. J. Appl. Microbiol. 104:420-428
stars PP
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http://onlinelibrary.wiley.com/doi/10.1002/ese3.9/full#ese39-bib-0062
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DISCLAIMER:
The FOODstars project receives funding from
the European Union's Horizon 2020 research and innovation programme
under Grant Agreement No 692276.
This presentation reflects only
the opinion of authors and not the opinion of European Commission.
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Evropske Unije, iz programa Horizont 2020 za istrazivanja i inovacije
(broj ugovora 692276). SadrZina ove prezentacije
odrazava samo misljenje autora, a ne misljenje Evropske komisije.
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Feedstocks, processes and products In
a biloeconomy

in

Feedstocks Processes Products
15 generation: Food ““’““h‘:“_ﬁ““l Chemicals
e, g. oilseads €8 pyrolysis via platform chemicals or divect
200 304 31 peneration: Mon food Chemical Fine chemicals &
Dedicated crops ¢ Colalyiic processes, esterification Pgmﬂfﬁﬁ?g:ﬁh
e g lpnocellulose, aleae
Bioprocessing Speciality chemicals
E“'Pr‘l“'duﬂs . g limonene (Fragrance)
+ Food processing co-products Material production
fe. g beet pulp) Polymers c.g Privactic Aad(PLA)
Enzvmatic Processes
Waste « Biocatalysis .8 eSters
Solid -
» Mumnicipal solud waste Aerobic Conversion
{domestic and commercial) . Fibres
« Agricultural and forestey e.g. Composting
restides
»  Industrial wraste Animal Feed
Liguid Biogas production
« Ohganics in wreared water Fuels (e g Biogas, Biothanol)
Gas Anacrobic D:gﬂt:oq
o Industrial off gases(CO,, CH ) Heat & Power
s Loandfil pas




Carrot (Harvested) J
[ Storage Conditions ) . gonve_ntion grown
— (days & temperature) = Agronomic * Urganic grown
n 9 Practice * Irrigation
I'|>J \1, > * Harvest delay
@ - \ o
% Transport & %
' . Pre-cleaning ) N Locatlon & * Soil Types
& e + Climatic Conditions
Q ‘l‘ & Environmental (Rainfall & Temperature)
o r \ Conditions
—> Grading-root size
r 3 Losses in terms of peel
Processing
O > g
<
ﬁ Minimal Peeli_ng, Washing,
S processing Cutting & storage | Carrot based products [peeled or
X —> cuts (disk / baton / cube / shreds),
o .
A Blanching (time & blanched — salad & boiled - stew)
8 temperature)
o Domestic 7 v
processing . -
e FO 0 Boiling (time & Human Consumption
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Food procesing by-product
valorisation

Bioenergy

- Agro industry
-Food industry

ﬁgtoaorsn www.resfood.eu
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Organic farming

/_\ ’— Heating
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Electrostatic
dust collection

European
Commission

e s

| Solid waste (offals) | §>

R

Biofertiliser Energy
[ |
: Y
Anaerobic Animal
digestion droppings ‘ Blood (waste water) |
I Residual waste
Biopolymer
Peptides <:I | Proteins |
| Biodiesel |<:I | Fats |
| Cellulose enzyme |<:| | Enzymes |

Membrane systems

Extraction system
(enzyme based)

)
Plasma/ozone

Potable water
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Food supply chain waste

I
Plant derived

| |
w_ Animal derived
food waste i food waste

I l
} v v W ;

Extraction/ Incineration Pre-treatment Anaerobic Extraction/
processing l & hydrolysis digestion processing
Lipids Fly Ash Sugars Heat, power, Collagen
Hemicellulose bio-fertilizer Chitosan
Bio-actives/nutraceuticals l l Protein hydrolysate
Pectin Bioactive peptides
Starch Hydrogels Fermentation Cosmoceuticals
Phytochemicals Insecticides
Phenols l Therapeutic enzymes
Banoparticles Fertilizer/soil nutrients
Bio-diesel Bioethanol/butanol
Activated carbon Enzymes
Biohydrogen
Bioplastics {(PHA/PHB)

Trends in Biotechnology

MFUUD
Alstars
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Extraction ?

WS  WASTE
Freeze-drying, Air drying, Oven drying, < l. = VALORIZATION
Grinding, Homogenization ; l

GREEN PROCESSING TECHNOLOGIES

-Flow Technology
-Microwaves
-Pyrolysis/gasification
-Solid State Fermentation
-Microbial Digestion

High value

chemicals Fuel
-Bioplastics .ug S
-Organic acids -Biodiesel
-Furans -Bio-alcohols
FID, ECD MS, MS/MS -Essential oils -Syngas/Biogas
-Biofuels from pyrolysis oils
UV, Electo.Chem., FLU, MS, MS/MS,NMR " i l
ENVIRONMENTAL PROTECTION

FOOD
fal
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Raw material

Processing

Finished product

Food chain by-products/waste

Classical extraction

Clean/green
solvents

Extraction ]
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Separation

| Enzymes

| Microwaves

|_Ultrasound waves

. Supercritical fluid

| Pressurized liquid

o o NN N




DISCLAIMER:
The FOODstars project receives funding from
the European Union's Horizon 2020 research and innovation programme
under Grant Agreement No 692276.
This presentation reflects only
the opinion of authors and not the opinion of European Commission.
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