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FOOD LOSS AND WASTE 

IN THE FOOD SUPPLY CHAIN
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A
n estimated 30% of the food produced for human consumption 

globally is lost or wasted somewhere along the food supply chain1. 

Meanwhile, the world’s population is predicted to reach 9.1 billion 

by 2050 and this will require an increase of 70% in food availability.2 A 

signi!cant part of this growth will take place in developing countries, where 

steadily increasing urban populations continue to create complex and lengthy 

food supply chains involving many actors, presenting challenges in delivering 

safe, nutritious food that is of good quality. Tackling food losses and waste in an 

ef!cient, sustainable and integrated way should be considered an opportunity 

to feed people and optimize the use of natural and !nancial resources at the 

same time. The private sector, including the food industry, can play an important 

and unique role in food loss and waste reduction by optimizing food processing 

procedures, streamlining supply chains and linking farmers to market, among 

other things. Reducing the loss and waste of nuts and fruits is especially 

signi!cant given their nutritional value and great potential for value addition.

What is food loss and waste?

Food loss and waste is de!ned as a decrease in the quantity or quality of edible 

food that is intended for human consumption. The redirecting of edible food to 

be used as animal feed, converting food to bioenergy and dumping into land!lls 

are examples of a decrease in quantity. It is important to distinguish between 

food loss and food waste and the circumstances of their occurrence, especially 

when identifying causes and developing solutions and interventions to address 

this issue.

Food loss is mainly caused by the malfunctioning of the food production 

and supply system or its institutional and policy framework. This could be 

due to managerial and technical limitations, such as a lack of proper storage 

facilities, cold chain, proper food handling practices, infrastructure, packaging, 

or ef!cient marketing systems.

Food waste refers to the removal from the food supply chain of food 

which is still !t for human consumption. This is done either by choice or after 

the food is spoiled or expired due to poor stock management or neglect. 

Food waste typically but not exclusively happens at the retail and consumer 

levels whereas food loss takes place at the earlier stages of the food supply 

chain – during production, post-harvest and processing stages. 

Implications of food loss and waste 

Food loss and waste have signi!cant negative food-security, economic and 

environmental impacts. The value of annual food loss and waste at the global 

level is estimated at US$ 1 trillion.1 Food loss and waste may decrease food 

availability in the market, which may in turn increase food prices and reduce 

the capacity of low-income consumers to access food. Moreover, if the quality 

of food deteriorates so badly that the food has to be sold at a lower price or 

even discarded, the livelihood of farmers and producers is adversely affected.

Food loss and waste represent wastage of the water, land, energy and 

other natural resources used to produce food. In fact, the resources used to 

produce food that is eventually lost or wasted account for approximately 4.4 

gigatonnes of greenhouse gas emissions (CO2 equivalent) annually, making 

food loss and waste the world’s third largest emitter, after only China and the 

United States3. Given that climate change has become a major concern among 

INC members4, the nut and dried fruit industry could bene!t from climate 

change mitigation measures, and one effective way is by reducing food loss 

and waste in their operations.

Where does food loss and waste take place in the food 

The level of losses differ from one stage of the food supply chain to another, 

depending on crop type, level of economic development, as well as social and 

cultural practices in a region. In the case of fruits and vegetables, according 

to an FAO study,5 losses at harvest and during sorting and grading dominate 

in industrialized regions, probably mostly due to discarding during grading to 

meet quality standards set by retailers. In developing regions, while losses at 

harvest and during sorting and grading are also high, losses during processing 

(14% – 21%) are much higher than those in developed regions (< 2%), as 

depicted in Figure 1. The distinct difference highlights the need to improve 

processing technologies for perishable products like fruits and vegetables in 

developing regions. The food industry can make a substantial contribution in 

this area by developing and disseminating low-cost and effective techniques 

such as drying.

Strategies and solutions to reduce food loss and waste

Developing ef!cient solutions to reduce food loss and waste lies in the 

recognition of interlinkages among different stages of the food supply chain. In 

other words, the performance of each actor and cost of activities in upstream 

segments of the chain could determine the quality of the product further down 

the food supply chain. In this integrated supply chain approach, special attention 

should be paid to the impact of technical interventions on the social context 
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Figure 1. Percentage of the initial production lost or wasted at different stages of the FSC for fruits and vegetables in 

different regions. “Agriculture” indicates losses occurring during harvest operation and subsequent sorting and grading. 

“Post-harvest” indicates losses occurring during handling, transportation and storage immediately after harvest and 

before processing.
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and environment and the cost of the solutions 

proposed should not exceed the cost of food that 

is lost. For instance, improving on-farm storage 

facilities to reduce post-harvest losses should be 

coupled with proper strategies and interventions 

to enhance access to markets. In low-income 

countries, solutions should !rst and foremost take 

a producer’s perspective, e.g. by improving harvest 

techniques, farmer education, storage facilities and 

cooling chains. In industrialized countries on the 

other hand, solutions at the producer and industrial 

levels would only be marginal1 if consumer education 

and appropriate stock management at retail level is 

not in place. Moreover, government investment on 

capacity building for agriculture and infrastructure 

and policy support to facilitate market access for 

farmers and to provide an enabling environment for 

private sector investment is a non-negotiable factor 

that cuts across most measures to reduce food loss 

and waste. 

The food industry has long relied on technological 

advances to reduce losses and increase ef!ciency, 

and the nut and dried fruit sector is no exception. A 

few examples and scenarios will follow to illustrate 

the impact of different solutions on reducing losses 

and waste with a focus on nuts and fruits:

One of the major causes of losses in the nut 

sector in particular when the supply is procured from 

small farmers, is the absence of proper on-farm 

drying facilities. Many farmers employ traditional 

sun-drying during the summer, which could be 

compromised by sudden weather changes. This 

is often combined with a lack of knowledge and 

training on the best handling practices and tools 

to measure the crop humidity after drying. As a 

result, higher moisture content leads to biological 

contamination of the crop with mould and toxins 

during storage and eventual loss of quality, food 

safety and economic value. Therefore, training 

farmers and facilitating their access to basic tool 

kits to measure the moisture content of the crop 

and provision of alternative drying methods such as 

hot air, "uidized bed, infrared and solar should be 

considered when formulating solutions to reduce 

losses in the nut sector.

An example of reducing losses in fresh fruits 

by using effective drying techniques is developing 

dried mango product in Kenya. More than half 

of the mango production in Kenya is lost before 

reaching market. To address this problem, the 

German Corporation for International Cooperation 

(GIZ) partnered with a Nairobi-based company 

called Azuri Health to develop a dried mango 

product6,7 under the FAO’s initiative to reduce food 

loss and waste. With the !nancial and technical 

assistance of GIZ and other SAVE FOOD members, 

Azuri obtained solar driers and packaging facilities 

and successfully developed a dried mango product 

that meets the safety and quality requirements for 

entering the formal market in Kenya. In autumn 

2016, Azuri started to build a new production site 

near Nairobi, with the long-term goal of entering 

markets such as Europe and the US.

Two more examples are the application of 

freeze drying to cosmetically imperfect fruits in US 

and the introduction of a new packaging system 

to at an Italian nut company.8,9 In the former 

case, fruits rejected by retailers but perfectly !t 

for human consumption are made into dried fruit 

products. Thanks to the freeze-drying technique, 

their nutrients are preserved without adding 

preservatives. In the latter case, the loss of raw 

materials (nuts) in the packaging step is reduced to 

less than 1%. Considering that nut and dried fruit 

products can often demand high prices, reducing 

loss and waste is particularly signi!cant.

In addition to processing technologies, simple 

strategies such as improved coordination and 

collaboration among value chain actors can often 

lead to reduction of losses. 

In Australia (1996-99), a study showed that 

around 37,000 tonnes of bananas are lost every 

year due to rejection at the pack house because 

they don’t meet customer speci!cations for sale 

as fresh fruit. Thus banana growers started to 

work with packaging companies, state primary 

industry departments and retailers to identify the 

major causes of fruit damage in the supply chain 

and to identify solutions. They found out that 

losses also occur due to fruit damage in transport, 

storage and handling and in supermarkets due 

to poor staff handling (inadequate training) and 

consumer handling (lack of awareness). As a result 

of extensive collaboration and coordination, the 

supply chain became more streamlined. Research 

led by a major Australian retailer led to the 

introduction of cluster packing, the development 

of the six-per-layer carton, absorbent paper for 

sap control as well as the development of product 

speci!cations and systematic quality assurance 

to monitor fruit outturn at points along the chain 

and implementation of improved cold chain and 

processes from harvest through to retail.10 

Conclusion

Reducing loss and waste throughout the food supply 

chain should be considered an effective solution to 

reduce the environmental impacts of agriculture, 

to improve the income and livelihood of the chain 

actors and to improve food and nutrition security 

for low-income consumers. An increasing urban 

population, changing food consumption pattern 

and trade globalization have rendered food supply 

chains extremely complex and lengthy, which calls 

for a change of mindset from the traditional way of 

addressing the causes of food loss at each stage 

of the food supply chain to an integrated approach. 

Investing in ef!cient, low-cost and sustainable 

processing technologies, adequate storage and 

packaging solutions, road infrastructure and market 

linkages as well as providing training and education 

to chain actors, including consumers, are among 

the tried and proven interventions which increase 

the ef!ciency of the chain and therefore lead to a 

reduction in food loss and waste. 


