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(Reminder from previous lecture)

Food security T to insure that all people have
physical and economic access to sufficient, safe and
nutritious food

Available food = (Food production) i (Food losses) ‘

Thus, to increase food security (food availability) we
need to increase production and/or reduce losses!

This course will discuss on how to reduce food
losses, I.e. increase food availability by reducing
losses!!!



The subjects of this lecture:

What is food loss and waste?

How much food gets lost?

At what stages of the supply chain does food get lost?
Why is food loss and waste a problem?

What can we do to reduce food loss and waste?



The global awareness to the problem of food losses
began from the activities of journalists and
environmental activists, and was later led by the FAO
and other national and international organizations
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Tristram Stuart increased the global awareness to food losses
by organizing meals for 5,000 people from surplus foods
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SAVH-OOD: Global Initiative on Food Loss and Waste
Reduction

FVVO Food and Agriculture Organization

>/ of the United Nations

iu.pll  FR3Z English Frangais Pycckwd  Espanol

SAVE FOOD: Global Initiative on Food Loss and Waste Reduction

##  Background News and multimedia = Partners = Projects and activities Regional Resources = Login = Register

e Tons Global Standard to Measure
F o Food Loss and Waste
Introduced by International
Partnership

VERSION 1.0
From FLW Protocol The Food Loss and Waste

FDDd LDSS and WBSt? Accounting Accounting and Reporting Standard (or FLW
and Report|ng Standa rd Standard) is a global standard that prqvivdes

requirements and guidance for quantifying and

r@ing ofthewg@ht.. () (° @

http://www.fao.org/save-food/en/



Waste Resource Action Program (WRAP), UK

P
Wr% Media Centre Events Jobs  Tenders Funding Blog Help Search E

Home Our plan Aboutus ~ Who we work with « Donate

FOOD WASTE REDUCTION

Food waste reduction

Our extensive knowledge makes us the go-to organisation for food waste prevention in the
UK. This expertise is now being recognised internationally. We're working with the EU to
prevent waste in the food supply chain, are part of the United Nations Think.Eat.Save
campaign and are bringing together like-minded organisations to create a global network
focussed on making grocery products more sustainable.

Start exploring

WRAP website



Global food losses & waste

Recent studies by various international
organizations led by the FAO demonstrated that
between third to half (1.3-2 billion tons) of all
produced food gets lost along the supply chain.

Global losses of fruit & vegetable are 45-55%!
Global losses of grains are 20-35%!



Study conducted for the
International Congress

SAVE FOOD!

at Interpack2011
Dasseldorf, Germany

FAO,2011

The results of the sl:ud:.' suggest that mugH}' one-third of food pra-duc::-:l for human con sumMption is lost
or wasted globally, which amounts to about 1.3 billion tons per year. This inevitably also means that huge
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Global food loss and waste

- 1,3 billion tonnes =
1300 ooo 000 000 Kg

Food and Agriculture Organization Charleston, November 17,2015
of the United Nations



What is food
loss and waste?

“A decrease, at all stages of the food chain from
harvest to consumption, in mass, of food that
was originally intended for human consumption,
regardless of the cause.”

of the United Nations

Q\W@ Food and Agriculture Organization Charleston, November 17,2015



A new official report by World Wildlife Fund (WWF) and
UK retailer Tesco, that was revised and approved by
WRI, UNEP, FAO and WRAP, indicated that the new
amount of global food loss is 2.5 billion tons, which
accounts for 40% of total food production!!!

July21, 2021 Bloomberg Green

ElimEteiAdaptation An estimated 2.5 billion tons
The Global Food Waste Crisisls | 1,04 was lost globally,

Even Bigger Than We Thought accounting for about 40% of

By Agnieszka de Sousa

July 21,2021, 3:00 AM GMT+3 Updated on July 21, 2021, 12:10 PM GMT+3 prOdUCtlon, accordlng to
research by World Wildlife
Fund and U.K.

retailer Tesco.

» Some 40% of food gets wasted from farm to fork: WWF report

» Wealthier countries countribute over 50% of harvest waste

The figure tops the previous
estimates by about 1.2
billion tons, said in a report.



https://www.bloomberg.com/quote/TSCO:LN
https://wwf.panda.org/discover/our_focus/food_practice/food_loss_and_waste/driven_to_waste_global_food_loss_on_farms/

DRIVEN TO WASTEHE GLOBAL IMPACT OF
FOOD LOSS AND WASTEFARMS
WWRUK @021)

Cover page of the fDriven to wasteoreport
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srcent of Its Food from Farm to Fork to Landfil to our fork eats udO
percent of the total U.S.
| o energy budget, uses0
percent of U.S.
land, and swallow80
percent of all freshwater
consumed in the United
States. Yet40 percent of
food in the
United States today goes
uneateng

Getting food from the farm to our fork eets up 10 percant of the total U.S. energy budget, uses 50 percert of U.S.
land, and swallows B0 parcant of all irashwater consumead in the United States. Yet, 40 percent of food in the
Untad States today goes unaaten. This not only means that Americans are throwing out the equivalent of $165
bélion each year, but 2lso that the uneaten food ends up rotting in landfilis as the single leegest component of ULS.
municpal sobd waste where it acoounts for 2 large portion of U.S. methane emissions. Reducing food lozzes by
past 16 percant would be enough foed to feed more than 25 million Amencans every year at a time when ons in
=x Amencans lack a secure supply of food 1o their tables. Increasng the efficiancy of our food system = 2 tnple-
bottorn-ine sclution that requires colaborative efforts by businesses, governments and consumers. The U.S.
government should conduct @ comprehensive study of losses in our food system and set national goals for waste
reduction; businesses shoud seze opportunities to streamiine ther own operations, reduce food losses and save
money; and consumers can waste less food by shopping wisely, knowing when food goes bad, buying produce that
iz parfectly edble even i it's lass cosmetically attractive, cocking only the amount of food they need, and eating
ther leftovers

The Natural Resources Defense CouNfD{ USA2012
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IT IS ESTIMATED THAT
30-50% OR 1. 2-2 BILLION
TONNE

FOOD P ODUCED ON
THE PLANET IS LOST
BEFORE REACHING A
HUMAN STOMACH.

DR. TIM FOX

CENG FIMECHE

HEAD OF ENERGY

& ENVIRONMENT, IMECHE




IN SOUTH EAST ASIAN
OUNTRIES, LOSSES

ORSCE, Sl BANGR.

ENTIRE PRODUCTION.

Institute of Mechanical Engineer§,013

IN SOUTH EAST ASIA
COUNTRIES, LOSSES
RICE CAN RANGE

FROM37¢80% OF THE
ENTIRE PRODUCTIO?



IN INDIAZ21 MILLION
TONNES OF WHEAT IS
WASTED EACH YEAR
DUE TO INADEQUATE
STORAGE AND
DISTRIBUTION
SYSTEMS.
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Food losses by welght:

Fresh fruit & vegetables provide ~44% of food losses!

2%
|

« Cereals

LOSS AND WASTE
BY WEIGHT

(100% = 1.3 billion tonnes)

Roots
and
tubers

Cereals

m Roots and
Tubers

W Fruits and Vegetables

m Qilseeds and Pulses
Meat

m Milk

m Fish and Seafood

UNEP2013



Food losses by calories:
Cereals provide 53% of all food losses!

Cereals

m Roots and
Tubers

LOSS AND WASTE m Fruits and Vegetables
BY KCAL

(100% = 1.5 quadrillion keal)

® Dilseeds and Pulses
m Meat

m Milk

® Fish and Seafood

UNEP2013



Food losses by economic costs:
Main losses are from meat, diary produce, F&V!

Figure 2
Estimated total value of food loss in the United States by food group, 2010

Added fats & oils,
$134,8.3% Grain products, $11.2, 6.9%

Added sugar & sweeteners,
$6.6, 4.1%_|
Tree nuts & peanuts, $2.1, 1. '
Eggs , $3.1, 1.9%

Fruit, $19.8, 12.3%

Vegetables,
$30.0, 18.6%

Dairy products, $27.0, 16.7%

Billion dollars

USDA2014
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Food losses occur at the following stages of the food
supply chain:

O Production

0 Storage
0 Processing and packing
0 Marketing
0 Consumption
Farm Fork
; Handling Processing Distribution
m
DEFINITION
During or immediately After produce leaves the During industrial or During distribution Losses in the home
after harvesting on farm for handling, storage, domestic processing and/ to markets, including or business of the
the farm and transport or packaging losses at wholesale and consumer, including

retall markets restaurants/caterers



Food is lost or wasted along the entire value chain

Production Handling Processing Distribution

and Storage and Packaging and Market

During or After leaving the During industrial During distribution In the home or
immediately after farm for handling, or domestic to markets, business of the
harvesting on the storage, and processing and/or including at consumer, including

farm transport packaging wholesale and restaurants and
retail markets caterers

Source: WRI analysis based on FAO. 2011. Global food losses and food waste — extent, causes WORLD RESOURCES INSTITUTE
and prevention. Rome: UN FAO.



HLPE
REPORT

Food losses and waste in the context

of sustainable food systems

A report by
The High Level Panel of Experts

on Food Secunty and Nutrition

June 2014

HLPE2014

Figure 1 2ohematio reprecentation of the definition of food loccec and wacte along the
food ohain

Raw production (total harvest)
O
—

Raw production planned
for human food uses

Total loss and waste

‘«

FLW along the food chain: Row agricultaal production js dvided indo R2od vanus non-od uses, and xod
uses s Arther divided info eddle and non-editde pats of produce Toltel FLW s the sumy, of aach step of the
food chain, of ossas and wasle of edibio perts of bod hat wove ariginelly lamed for humaen consumpdion
The figwe ragvesants the fve staps (Nervest, posk-Narvedl, rocess, SsiRution, consumprion) ntan he
maeas oo be messurad and dats avalable i netional mul-pvoduct sfatiaios, 2udding upon boddalans
shoofs, 08 wead v FAQ (207 18) and descred v Gustevason of &l (2013). Mnside sach of Mose stages, end
Dahwoan sach of Mese sfoges ~ and attached 10 ham, FLW can happen £ various mesons, inoludivg
storage, ranspont oo (see Chapter 2]




Food loss - occurs during the early stages of the supply
chain: production, postharvest storage and processing.

Food waste I occurs towards the end of the supply
chain including retail and consumption, and is largely
attributed to improper human behavior.

Food loss Food waste

l_l_\l_‘_\

Farm Fork
; Handling Processing Distribution
DEFINITION
During or immediately After produce |eaves the During industrial or During distribution Losses in the home
after harvesting on farm for handling, storage, domestic processing and/ to markets, including or business of the
the: farm and transport or packaging losses at wholesale and consumer, including

retall markets restaurants/caterers



Food losses of P&
FAO2011

Food losses - Fruits & Vegetables
60%

50% ----

40%

B Consumption
0% . O Distributizn
O Processin
0% L B . . . d
. . B Postharvest
10% O Agriculture
0% - I

| | | |
Europe North  Industrialized Subsahara Morth Africa, South & Latin
America & Asia Africa West &  Southeast  America
Oceania Central Asia Asia




Food losses in developing and developed countri

SHARE OF TOTAL FOOD LOSS AND WASTE BY STAGE IN THE VALUE
CHATN, 2009 (100% = 1.5 QUADRILLION KCAL)

Developing Countries
Developed Countries

45 %

54 %

Producti Handling Processing Distribution
uction & Storage & Packaging & Market

Consumption

UNEP2013



Distribution of food losses In different regions

FIGURE 1. Food losses near production are more prevalent in developing regions while food waste near consumption is
more prevalent in developed regions (Percent of kcal lost and wasted)

- Consumption

- Distribution
and Market

- Processing

- Handling
and Storage

- Production

North America Industrialized Asia Europe North Africa, West Latin America South and Sub-Saharan
and Oceania and Ceniral Asia Southeast Asia Africa
42% 25% 22% 19% 15% 17% 23%
North Industrialized  EUstreof o ool MMk R is ostorwasdk atin South Sub-
America Asia Africa America Asia  Saharan
Note: Numbers may not sum to 100 due to rounding. and Africa
Source: WRI analysis based on FAD 2011, Central
Asia

Source: Climate Analysis Indicators 2@l 7 FACR015



Foodwaste at consumers homes

Recent studies show that 30-50% of total food losses
In developed countries occur at households!

In England, out of 41 million tons of sold food at 2014,
about 15 million tons (36%) were lost at households,
restaurants and catering!

@ Household

0 Food manufacturing
ORetail & wholesale
OHospitality

m Other™

WRAP2015



Dl Food Wixate Not, Wast Not

Institute of Mechanical Engineer2013

In the UK,7
million tones of
food valued at
about 10 billion
pounds Is
thrown away
from homes
every year.



In the EU T half of all food losses occur at households

Wholesale and
retail

Figure 3: 5plit af EL-28 food waste in 2012 by sector; includes food and inedible parts associated with food.

P
USTON>

Estimates of European food waste levels

EU FUSIONS Repdz16
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Show movie:
The systent; Food loss (in Hebrew)
May 2015(1:44 min)

https:// www.youtube com/watcha/=0klwTRWrx0



https://www.youtube.com/watch?v=9klwTRWrxU0

Examples of food losses along th
supply chain

Production Storage Pag‘;irrt'i% and Marketing Consumption
0

; Handling Processing Distribution
Production and Storage and Packaging and Market
DEFINITION
During or immediately After produce leaves the During industrial or During distribution Losses in the home
after harvesting on farm for handling, storage, domestic processing and/ to markets, including or business of the
the farm and transport or packaging losses at wholesale and consumer, including

retall markets restaurants/caterers



Food losses Production

Rejected bananas;osta Rika




Unharvested tomatoes left in the field due to low
market prices, Moshav Eidan, Israel




Oranges not harvested in time



http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiR29-T6ZPOAhVJVhoKHSvCCr8QjRwIBw&url=http://www.wired.com/2016/07/us-throws-away-much-half-food-produce/&psig=AFQjCNFgU0tjWG1778YuL2pcQKV1uK8NYA&ust=1469714896323064

Food losses Storage




Food losses; Sorting/processing

20% of carrots in UK are not marketable because
of shape.



http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiv0Zbn9KTOAhWELhoKHaxZBXQQjRwIBw&url=http://www.npr.org/sections/thesalt/2015/06/17/414986650/to-tackle-food-waste-big-grocery-chain-will-sell-produce-rejects&bvm=bv.128987424,d.d2s&psig=AFQjCNEl-DFbUGZDQiReG3mKzcNrMofjzw&ust=1470302191577048
http://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjZ7rHy9KTOAhVIOhoKHTimA0oQjRwIBw&url=http://www.carrotmuseum.co.uk/cultivation.html&bvm=bv.128987424,d.d2s&psig=AFQjCNEl-DFbUGZDQiReG3mKzcNrMofjzw&ust=1470302191577048

Food losses Marketing

Expiration dates

Pack
Date




Food losses Consumption




Why Is food loss a global
problem?



Environmental reason

0 Waste of natural resources (water, land, energy,
fertilizers, etc.)

0 Dumping food waste to landfill emits methane that
contributes to global warming.

0 The need to grow food leads to cut down of rain forests
and natural reserves.

Economic reason
0 Waste of money
0 Contributes to rising food prices

Socilal reason

0 Food rescue can solve hunger and food insecurity of
poor populations




Moral/Ethical/Religious reason

0 We need food for our living and thus must learn to
respect our food, especially when millions of people

suffer from hunger.

-
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Environmental impacts of food losses




COVER2.5TRILLION ¥
OF WATER IS CONSUMED
BY THE GLOBAL
AGRICULTURAL SECTOR
EACHEAR

Water footprint
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Production of 1 kg wheat requires 650 litter water, whereas
production of 1 kg beef requires 4,600 litter water!


https://printage.files.wordpress.com/2011/08/water-footprint.png

FIGURE 5: WATER REQUIRED TO PRODUCE VARIOUS
FOOD PRODUCTS, IN SHOWER MINUTES®

WATERUSE EQUIWALENT IN SHOWERMINUTES

PRODUCT QUANTITY W= 10 SHOWE MINUTES
Beer Boz/240ml [ ~
Tomato 11b/455 8 5 N
Wine 40z/120ml 6 )|
Milk Boz/240ml b \
Potato 11b/455 g 1 b
Egg 1egg n » "
Banana 11b/455 8 42 TeRe ™
Apple 11b/455 g 43 LA N
Pasta, dry 11b/455 g 44 L L33
Rice, white 11b/455 g 60 L 2333}
Personal pizza 26 02/735§¢ 67 133330
Chocolate 4025 g a0 23233333}
1 232333333
Chicken 11b/455 8 104 | ~
233333331
Cheese 11b/455 g 122 | wo -
L\ A A A RBA R R AN
Pork 11b/455 g I | woww™
LA A AR RARRAAR D
1 23133333333}
Beef 11b/455 g 370 oo BBERBBBLRY

NRDC2017




Blue water footprint: countries

Total blue water footprint for consumption of agricultural products
Top 10 of countries (yearly average over the period 1996 - 2005) vs. Food wastage
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Food India Pakistan Iran Egypt Mexico Turkey Indonesia Spain
wastage
Food and Agriculture Organization Charleston, November 17,2015

of the United Nations



Land occupation: countries

Country areas
Top 20 of countries (FAOSTAT) vs. Food wastage
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Food and Agriculture Organization Charleston, November 17,2015
of the United Nations




Carbon footprint of global food wastage

FAO quantified the food wastage footprint on natural resources (2), most notably its carbon footprint. Carbon footprint calculations
— based on the 2011 assessment of food wastage volumes (1) and emissions factors taken from Life Cycle Assessment studies — were
estimated at 3.3 GtCO, eq for 2007 (excluding land use change). Using the most recent Food Balance Sheets (2011), this figure is
updated to 3.6 GtCO, eq, plus 0.8 GtCO, eq from food wastage emissions from deforestation and managed organic soils (3). Thus,
the total carbon footprint of food wastage is around 4.4 GtCO, eq per year.

Total GHGs emissions excluding LULUCF
Top 20 of countries (year 2011) vs. Food wastage

12
10 If food wastage were
o a country, it would
© 8 be the third largest
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Source: WRI'S Climate Data Explorer (4)

UNEP2013



Movies regarding the environmental impacts of
food losses

Foodwastagefootprint
FAO,2013 (3:15min)

https:// www.youtube com/watch=o0CVrkcaldO

WASTE
UNEP2013 6(47min)
https:// www.youtube com/watch&=VaouOWE£Bmo



https://www.youtube.com/watch?v=IoCVrkcaH6Q
https://www.youtube.com/watch?v=VaouOWx3Bmo

Food loss In Israel
(studies and reports)



Food losg; social, environmental and economical impacts
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{W¢ The State Comptroller

489 and Ombudsman of Israel
BETE

oFood losses have tremendous negative impacts in the
national and global levels, and is responsible for wastag
of precious natural resources, including water, soill,
energy and man power, and result in environmental
pollution, gas emissions and increasing food prices!

It Is recommended to establish a national plan to reduce
food losses

3 The national plan should include:

A. Measurement and reduction goals

B. Education and public campaigns

C.Establishment of regulatory tools to reduce food losse:
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Food Loss and
Food Rescue
In Israel

Annual report by
Leketlsrael and
BDO,2016



TIARG Jtaan 0613 - 11t| 11d
771271 13 NI Ny e

e I 50% T

TNW] - - - |
wrerps VP17 17XN-1 |ITD 1

n1w Y7 OTX 7IXRDT7 "IXAN [ITD

mm-m64 VIR 7w 173730 wQ
1V 1 IZ'!I-IIZ XU TN (TN

R TIN'Z'N1.1-22v vl 'I "1'] J '"DIPDN¥INAD 1.7%-2
! 27TP1In E Al

nmwa Ntan 1713IR U H N

111'4!.1'21I n.!"l':."llnlull rlj"'ll:l 2 14 [rn‘w"p Jmn'm It TN 2 .4

L2 ,0VITR 1
@ TIR'2' 3.5 2w | 1D 97X |3 mwun] nre J0 7D

Food losses In Israel are estimated 214 million tons with a
total value of19.5billion Shekels per year!




Food losses along the supply chain
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Food losses by categories (thousand ton:
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Comparison of food losses in different countrie:
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What can we do to
reduce food losses?



First thing in order to fight food loss Is
measurement and quantifications

"What is not measurable is not manageals
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Calculation of food losses (an example)

Table 8.2 | lllustrative Calculations of FLW across Stages of the Food Supply Chain

SUPPLY CHAIN
STAGE

Stage 1 Productan

Stape 2 Handling &nd
storege

Stage 3 Procassmg and
packeging

Staps 4 Distribution and
market

Stapa 5 Consumiption

Totol FLW

loss at each stage (%)Accumulative loss (%)
COLUMN A: Recorded FIW atgach  COLUMNB:  COLUMNC:

staga [starting with 1,000 t b % FLW by Cumulativa % of FLW

product, i.o., food and associatad stage

inadihla parts]

aontFLw [outofrloootl 300/ 1000 3o 30 300/1000

70t FLW [put of 700 ] 70/700 1w a7 (300+70)/1000
(300 + 70),1000

AStFW [wtofeant] 31 5630 & an (300+70+31.5/1000
(300 + 70+ 315],1000

a8t FLw outofseast) 89.8/598.5 15 az (300+70+31.5+89.8)/1000

(300 + 70 + 315 + BA.8],1000

n

a2
[300 + 70 + 315 + BAE + 25,1000

S16.9 ¢ FLW Tt percentmges (300+70+31.5+89.8+25)/1000

= 52% ALW ocross oll stoges should mot be
summed

25 t FLW [out of S08.7 1] 25/508.7



Calculation of apple losses in Israel
(Leketlsrael and BD(2015

Stage Losses
(thousand tons)

Total production 8 8
Loss during production 10
Net production 78
Loss in packinghouse and storage 5
Total marketing from local market 73
Import 51
Total amount of marketed fruit 124
Loss during marketing 7
Net consumption 117
Loss during consumption 18
Total losses 40

(40/ 78+51) x100=31% loss



Second thing in order to fight food losses
IS declaration of policy and setting
reduction goals

In Sept. 2015 the UN declared its 17 Sustainable
Development Goals (SDG®) including reduction of
food loss (SDG12.3)




17 GOALS TO TRANSFORM OUR WORLD
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Goall2: Ensure sustainable consumption and production

TARGETS

12.3 By 2030, halve per capita global food waste at the
retail and consumer levels and reduce food losses

along production and supply chains, including post-
harvest losses

Halve food losses b030!!




foodtank''  News- About Events Partners Contact

Volunteer Join Food Tank!
United Nations Adopts Ambitious Food Waste Reduction
Goal

JOIN OUR EMAIL LIST

Sign-up and join over 200,000 people who
receive weekly news updates from Food Tank.

RRIETLETIEN m

The SD®2.3goal was further approved by the EU parliament, US
government, and at the @0 Agricultural Ministries meeting in
Beljing,2016



Third step Is to opine procedures
regarding how to reduce food losses

£ . Food Recovery Hierarchy

Source Reduction
Reduce the volume of surplus food generated

Feed Hungry People
Donate extra food to food banks, soup kitchens and shelters

Feed Animals
Divert food scraps to animal feed

Industrial Uses
Provide waste oils for rendering and
fuel conversion and food scraps for
digestion to recover energy
Composting
Create a nutrient-rich
soil amendment

Landfill/

Incineration
Last resort to



EPA:=~ Food Recovery Hierarchy =)
grind 2 energy

Turn food waste into
electricity and fertilizer

Source reduction
Feed the hungry

Feen anir V- 1S

Reduce

Commercial Disposers

Food waste to wastewater
treatment and fertilizer

Industrial Biodigesters

Food waste to wastewater
treatment facility*

Composting

Food waste to compost

Manage

Compost
Pulpers

Food waste to compost / landfill

Dehydrators

Food waste to compost / landfill

Trash

Directly to landfill / incineration

A

8 - N N (N N

Source: Environmental Protection Agency



Reduction of food loss after harvest

0 Use good varieties with prolonged storage life
0 Use good postharvest practices (cooling, sanitation)

0 Maintain the cold chain




Maintaining The Cold Chain For Perishables
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* Protect the product from the sun
« Transport quickly to the packinghouse

» Minimize delays before cooling
» Cool the product thoroughly as soon as possible

« Store the product at optimum temperature
* Practice first in first out rotation
» Ship to market as soon as possible

* Use refrigerated loading area

= Cool truck before loading

» Load pallets towards the center of the truck

* Put insulating plastic strips inside door of reefer if

truck makes multiple stops

« Avoid delays during transport
« Monitor product temperature during transport

» Use a refrigerated unloading area

+ Measure product temperature

« Move product quickly to the proper storage area
« Transport to retail markets or foodservice .

operations in refrigerated trucks

+ Display at proper temperature range

+ Store product at proper temperature
« Use the product as soon as possible

Kader, 2000

The most important
factor to reduce
postharvest food
losses Is proper
maintenance of the
cold chain!!!




Reduction of food loss during
processing and packaging

O Lower external quality standards

0 Marketing imperfect fruit & vegetables



Waitrose supermarket adopted lower
external quality standards

EUROFRUIT

The international marketing magazine for fresh produce buyers in Europe

“M Tuesday 16th February 2016, 15:20 GMT

Waitrose unveils
‘a little less than
perfect’' veg range
The grade two products will come in
larger bags, and the range includes

carrots, potatoes, onions and parsnips
with imperfections

essential

The carors in the new Waltrose mange

ﬁ altrose has launched arewrange  As the sesaws changs, so will the type of  and has since also sid pears, potatoes and
u of misshapen smanad  vegetables and frut Incioded. The range green beans thar have been damaged by
vegetables naming the racge A will lnirlally be avallabie at 40 UK ores Incloment weather

lirtle Jessthan perfect’.
The move fallows on from smilar laenches

The grade two vegetables will come In by and

essential
Waitrose® |
weather blemished ™\,

Gpples




EAT
FIVE
A DAY

WEIRD
FRUITS &
VEGETABLES

LOVE AT FIRST BITE

Image Ul Wearphal
Imperfect 2 a mademark of Imperfect Foods, SPC

INGLORIOUS )
fruits&vegeicioles oy Intermarche



Reduction of food loss during marketing

Measure and record food losses

Efficient stock ordering based on demand
Maintain the cold chain

Sell products in different sizes

&ell products in discount before iSell byo date

&ell perishable products in discount at the end of day
@®onate extra food to charities

&top 1 + 1 sales of perishable produce



Proper cooling




Various produce sizes




Packaging materials




Reduction of food loss at households

4

0 Do not buy too much (more than you need)

0 Do not cook too much (more than you can eat)
O Serve proper sizes

0 Arrangement of the refrigerator

®repare meals from leftovers

@&ive leftovers to friends and neighbors
&-reeze leftovers

@tc.



Arrangement of the refrigerator




