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❑ As an increasingly and globally recognized problem, food loss and waste (FLW) 

is of high interest to the public, politicians, and researchers from various fields.

Significance of FLW
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Significance of food loss and waste

Definition of food loss and waste from FAO

Production Handling and 
storage

Processing 
and 

packaging 
Retail Consumption

During or 

immediately 

after harvesting 

on the farm 

After produce 

leaves the farm 

for handling, 

storage, and 

transport 

During 

industrial or 

domestic 

processing 

and/or 

packaging 

During 

distribution to 

markets, 

including losses 

at wholesale and 

retail markets

In the household 

or business of the 

consumer, 

including 

restaurants and 

caterers 

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

Food loss Food waste
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Some facts：

❑ Globally, one third of the world’s 

food production (1.3 billion tons) is 

lost or wasted (FAO, 2013). 

❑ Almost half of all the fruits and 

vegetables produced are wasted.

Significance of FLW
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Some facts:

❑ Middle- and high-income regions, 

food waste at the retail and 

consumer level tends to be higher.

❑ FLW in developing countries mainly 

occurs at the production stage due 

to inefficient or inadequate facilities, 

logistics,  and agricultural 

management.

Significance of FLW
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China:

❑ 35 billion kg of grain loss at pre-consumption 

stages including storage, transportation and 

processing annually.

❑ Approximately 18 billion kg of food is wasted 

every year in China's urban catering industry

❑ China had 151 million undernourished people, 

down 48% from 289 million in 1990/1992 

(FAO, 2014).

❑ Wasted food in China could feed 30-50 million 

people.

Significance of FLW
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Impact:

❑ Economic impact: the direct economic 

consequences of food wastage (excluding fish and 

seafood) run to the tune of $750 billion annually.

❑ Social welfare impact: the lost consumer 

surplus resulting from our food waste pushes up 

the price of food, especially for poorer individuals.

❑ Resource impact: substantial amount of resource

is wasted to produce food that is never used, 

approximately $1 trillion from resource costs 

(land, water, fertilizer, etc.).

❑ Environmental impact: the externality of 

environmental impact, as 95% of food waste goes 

to landfills, which produce methane, the leading 

culprit in climate change. 

Significance of FLW
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Items/ definition FAO ERS FUSION EPA

Landfill Y Y Y Y

Recovered for non-food use Y Y Y N

Exclude inedible Y Y N N

Exclude not harvested N Y N Y

Exclude pre-consumer N N N Y

Various definitions result in largely different 

estimations for FLW! 

❑ No consistent definition on the measurement of FLW

Reconsideration on measurement the FLW
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❑ Problems in measurement of FLW:

➢ As food products are a combination of factors (food and non-

food products), aggregation over quantities along the food 

value chain often makes no sense at least for economic 

purposes.

➢ Neglection of by-products and complementary services, added 

other products and processing costs, the value of FLW is 

overestimated. 

➢ Some of the raw product is taken off and directed to other 

uses, e.g. non-food uses.

➢ Compared to calculation of FLW quantities, the value of all 

resources used in the production process up to the stage of the 

value chain where the loss or waste occurs are more reliable. 

Reconsideration on measurement the FLW
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Blood 5%

Hemoglobin in 

some cigarette 

filters, added to 

ham as a coloring 

agent, fish food

Bones 14%

Batteries, cork from cheaper wine, 

bullets, inkjet paper, organic 

fertilizer, cellular concrete, fine 

bone china

Internal organs

14%

Pet food, Heparin,

pig heart valves, 

Tambourines

Meat 53%

Pork, chops, sausages, 

bacon, fibrin

Fat 5%

Soap, shampoo, 

conditioners, 

fabric softeners, 

biodiesel fuel, candles, 

on dry pet food

Miscellaneous 6%

Pig hair for paintbrushes, 

pig brains and hooves are 

delicacies in some 

countries

Skin 3%

Safety gloves, 

cosmetic surgery, energy 

bars, chewing gums, 

cheesecake, low-fat 

butter and other low-fat 

products, clarity agent in 

wine beer, fruit juice, 

capsule pills

MEINDERTSMA (2007)

Reconsideration on measurement the FLW

By-products can be important！
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Objectives: 

❑ Improving food security

❑ Improving efficiency of resource 

use (sustainable environment)

❑ Cultural and ethical motivations

Objectives for reducing FLW
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❑ Improving food security

Objectives for reducing FLW

Considering storage and transportation cost, can 

reducing FLW really improve food security? 
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❑ Improving efficiency of resource use (sustainable environment)

When reducing and diverting FLW for food or non-food use require more 

resource investment, can reducing FLW really improve efficiency of 

resource use ? 

Objectives for reducing FLW
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❑ Cultural and ethical motivations

• ‘Wasting food’ – the phrase alone carries the implication that it is ethically 

wrong

• But wasting energy might not be ethically wrong, even its negative effect 

is larger.

• Risk involves in reducing and diverting FLW for food or feed use，such as 

risk for human and animal health. 

Objectives for reducing FLW
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Costs and risks along the food supply chain

Upstream 
(Total Food)

Downstream Food loss

Diverted for 
Food Use

Eventually 
Eaten

Food waste 
(Landfill)

Recovered 
for Nonfood 

use 

Producer

Processor

Retailer

Consumer

Food supply chain                    Food flow within any given stage of food supply chain

E, C, R

Environmental effects (E), costs to reduce FLW (C), risk involved with the reduction in FLW (R)

E, C, R E, C, R

E, C, R

E, C, R

Objectives for reducing FLW
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Objectives for reducing FLW

Reconsideration: 

❑ Reducing FLW may demand investments in better facilities. 

❑ Diverting or recovering FLW require more resource input.

❑ Diverting or recovering FLW for food or feed use may increase 
health risks for the consumer and animals.

❑ Neglecting the costs and risks caused by saving or redirecting FLW 
might lead to inefficiency of resource use. 

1 kg 面包 =   1 kg 石油

Reducing FLW VS Improving resources use?
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Policy implications to achieve a sustainable goal

What we have done:

❑ International Day of Awareness of Food Loss and Waste, the first 

IDAFLW on 29 September 2020.

❑ United States:  promoted a Sustainable Development Goal 

Target 12.3 to halve per capita food waste at the retail and consumer 

level by 2030.

❑ EU: implemented Farm to Fork Strategy for a healthy and 

environmentally friendly food system, and established the EU 

Platform on Food Losses and Food Waste

❑ China：adopted the Anti–Food Waste Law of the People’s 

Republic of China on 29 April 2021, to prevent food waste by 

offering legal backing to the country's efforts to safeguard food 

security and promote traditional virtue of thrift. 



www.iamo.de 19

What need to be reconsidered：

❑ Discussions on FLW need to consider the costs and the risks of reducing FLW, the 

value of FLW is only one side of the coin. 

❑ Food products always include non-food resources, thus, a resource-based 

approach to FLW is more appropriate.

❑ Policies which focus on the reduction of the volume of FLW are likely ineffective. 

❑ Policies should rather focus on resource based FLW in areas where the value of 

resource based FLW exceeds the costs and risks of reducing FLW. 

❑ Food prices should reflect external or environmental effects to induce long-term 

efficient behavior. 

Policy implications to achieve a sustainable goal
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What need to be reconsidered：

❑ State regulations often overvalue risks and undervalue costs, which reveals 
great potential to use resources more efficiently. 

❑ We may support research in various fields to develop new ideas and 
technologies for more resource efficient production, consumption, and storage 
of (food) products.

❑ Consumer preferences are not static and can be easily influenced, thus, public 
information campaigning may inform and influence our preferences toward 
more resource-efficient consumer behavior. 

❑ How to effectively deal with the inevitable FLW is an important aspect of 
sustainable development, such as biofuels.

Policy implications to achieve a sustainable goal
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Thanks for your attention!


