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Food loss and waste



Thus, to increase food security (food availability) we 

need to increase production and/or reduce losses!

Available food = (Food production) ï(Food losses)

This course will discuss on how to reduce food 

losses, i.e. increase food availability by reducing 

losses!!!

Food security ïto insure that all people have 

physical and economic access to sufficient, safe and 

nutritious food

(Reminder from previous 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 subjects of this lecture:



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

TristramStuart, 2009 Jonathan Bloom, 2010
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˳˶˞ˢ ,2013

˳˶˞ˢ ,2013

Tristram Stuart increased the global awareness to food losses 

by organizing meals for 5,000 people from surplus foods 



SAVE FOOD: Global Initiative on Food Loss and Waste 
Reduction

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



Waste Resource Action Program (WRAP), UK

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%!



FAO, 2011







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!!! 

An estimated 2.5 billion tons 

of food was lost globally, 

accounting for about 40% of 

production, according to 

research by World Wildlife 

Fund and U.K. 

retailer Tesco. 

The figure tops the previous 

estimates by about 1.2 

billion tons, said in a report.

July 21, 2021

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 WASTE: THE GLOBAL IMPACT OF 
FOOD LOSS AND WASTE ON FARMS

WWF-UK (2021)

Cover page of the ñDriven to wasteò report
2021



άGetting food from the farm 
to our fork eats up 10 
percent of the total U.S. 
energy budget, uses 50 
percent of U.S.
land, and swallows 80 
percent of all freshwater 
consumed in the United 
States. Yet, 40 percent of 
food in the
United States today goes 
uneaten.έ

The Natural Resources Defense Council (NRDC), USA, 2012

NRDC, 2012



Institute of Mechanical Engineers, 2013



Institute of Mechanical Engineers, 2013

IN SOUTH EAST ASIAN 
COUNTRIES, LOSSES OF 
RICE CAN RANGE 
FROM 37ς80% OF THE 
ENTIRE PRODUCTION.



Institute of Mechanical Engineers, 2013

IN INDIA, 21 MILLION 
TONNES OF WHEAT IS 
WASTED EACH YEAR 
DUE TO INADEQUATE 
STORAGE AND 
DISTRIBUTION 
SYSTEMS.



WRAP 



UNEP, 2013

Food losses by weight:

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

F&V

Roots 
and 
tubers

Cereals



UNEP, 2013

Food losses by calories:

Cereals provide 53% of all food losses!



)˶˪ˣˡ ˭ˣ˧˪˧˟(
USDA, 2014

Food losses by economic costs:

Main losses are from meat, diary produce, F&V!



Food losses occur at the following stages of the food 

supply chain:

ǒProduction

ǒStorage

ǒProcessing and packing

ǒMarketing

ǒConsumption

Farm Fork





HLPE, 2014



Farm Fork

Food loss Food waste

Food loss - occurs during the early stages of the supply 

chain: production, postharvest storage and processing. 

Food waste ïoccurs towards the end of the supply 

chain including retail and consumption, and is largely 

attributed to improper human behavior. 



FAO, 2011
Food losses of F&V



UNEP, 2013

45%

54%

Food losses in developing and developed countries



Distribution of food losses in different regions
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Source: Climate Analysis Indicators Tool 2017; FAO 2015. 



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!  

WRAP, 2015

Food wasteat consumers homes



Institute of Mechanical Engineers, 2013

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



EU FUSIONS Report, 2016

In the EU ïhalf of all food losses occur at households



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

 ˭ˣ˦˶˯ˬ˳˧˟ˣˬ˧˧˥ ˧˵˧ˬ ˪˷ ˸˩˶˰ˬˢ ˸˧ˮ˩ˣ˸ , ˳˶ˬ2014
(1:44 min)-˫˪ˣ˰˟ˣ ˪˞˶˷˧˟ ˭ˣˤˬ ˭ˡ˟ˣ˞ ˧ˮˣ˸ˮ

Show movie:
The system ςFood loss (in Hebrew)
May 2015 (1:44 min)

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


Examples of food losses along the 
supply chain

Production Storage Packing and 

sorting
Marketing Consumption



Rejected bananas, Costa Rika

Food losses - Production



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



20% of carrots in UK are not marketable because 

of shape. 

Food losses ςSorting/processing

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
Decay



Food losses - Consumption



Why is food loss a global 
problem?



Environmental reason

ǒWaste of natural resources (water, land, energy, 

fertilizers, etc.)

ǒDumping food waste to landfill emits methane that 

contributes to global warming. 

ǒThe need to grow food leads to cut down of rain forests 

and natural reserves.

Economic reason

ǒWaste of money

ǒContributes to rising food prices

Social reason

ǒFood rescue can solve hunger and food insecurity of 

poor populations 



Moral/Ethical/Religious reason

ǒWe need food for our living and thus must learn to 

respect our food, especially when millions of people 

suffer from hunger.



Environmental impacts of food losses



άOVER 2.5 TRILLION M3

OF WATER IS CONSUMED 
BY THE GLOBAL 
AGRICULTURAL SECTOR 
EACH YEARέ

Institute of Mechanical Engineers, 2013

Water footprint



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


NRDC, 2017







UNEP, 2013



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

Food wastage footprint
FAO, 2013, (3:15 min)

Movies regarding the environmental impacts of 
food losses

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

WASTE
UNEP, 2013 (6:47 min)

Ҟ

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


Food loss in Israel
(studies and reports)



ˣˡ" ˶˵˟ˬ ˥

 ˢˮ˧ˡˬˢ2015

Food loss ςsocial, environmental and economical impacts

2015 report



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

It is recommended to establish a national plan to reduce 
food losses 
Ʒ The national plan should include:
A. Measurement and reduction goals
B. Education and public campaigns
C. Establishment of regulatory tools to reduce food losses



Food Loss and 

Food Rescue 

in Israel

Annual report by 
LeketIsrael and 
BDO, 2016



Food losses in Israel are estimated at 2.4 million tons with a 
total value of 19.5 billion Shekels per year!  



Food losses along the supply chain



Food losses by categories (thousand tons)

Fruit & 

vegetables

Cereals

Meat, eggs, 

fish

Diary produce



Comparison of food losses in different countries



What can we do to 
reduce food losses?



"What is not measurable is not manageableέ

Establishment of International 
Food Loss & Waste protocol

First thing in order to fight food loss is 

measurement and quantifications

2017



Calculation of food losses (an example)

300/ 1000

(300 + 70)/1000

(300+70+31.5)/1000

(300+70+31.5+89.8)/1000

(300+70+31.5+89.8+25)/1000

loss at each stage (%)Accumulative loss (%)

300/ 1000

70/ 700

31.5/ 630

89.8/ 598.5

25/ 508.7



Calculation of apple losses in Israel
(LeketIsrael and BDO, 2015)

(40/ 78+51) x 100 = 31% loss 

Losses 
(thousand tons)

Stage

88Total production

10Loss during production

78Net production

5Loss in packinghouse and storage

73Total marketing from local market

51Import

124Total amount of marketed fruit

7Loss during marketing

117Net consumption

18Loss during consumption

40Total losses



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 (SDGôs) including reduction of 

food loss (SDG12.3)



Goal 12: Ensure sustainable consumption and production



Goal 12: 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 by 2030!!!



The SDG12.3 goal was further approved by the EU parliament, US 
government, and at the G20 Agricultural Ministries meeting in 
Beijing, 2016. 



Third step is to opine procedures 

regarding how to reduce food losses





Reduction of food loss after harvest

ǒUse good varieties with prolonged storage life

ǒUse good postharvest practices (cooling, sanitation)

ǒMaintain the cold chain



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

ǒLower external quality standards

ǒMarketing imperfect fruit & vegetables



Waitrose supermarket adopted lower 

external quality standards





Reduction of food loss during marketing

ǒMeasure and record food losses

ǒEfficient stock ordering based on demand 

ǒMaintain the cold chain

ǒSell products in different sizes

 ǒSell products in discount before ñSell byò date

 ǒSell perishable products in discount at the end of day

 ǒDonate extra food to charities

 ǒStop 1 + 1 sales of perishable produce



Proper cooling



Various produce sizes



Packaging materials



Reduction of food loss at households

ǒDo not buy too much (more than you need)

ǒDo not cook too much (more than you can eat)

ǒServe proper sizes

ǒArrangement of the refrigerator

 ǒPrepare meals from leftovers

 ǒGive leftovers to friends and neighbors 

 ǒFreeze leftovers

 ǒetc.



Arrangement of the refrigerator


