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Food Losses and Waste: The problem, causes and 

potential solutions: What the private sector can do
1
 

 

 

Executive summary 

Losses and waste occur throughout the food system from primary production of agricultural 

commodities and fish catch to food intake. These losses and waste may be caused by the practice 

and behavior of farmers
2
, consumers, traders, processors and others in the food system or by 

existing socio-economic environments or frameworks within which the behavior takes place. Food 

losses and waste cause large economic losses to societies and individual agents in the food system. 

They place pressures on the ecology and amplify the gap between prices received by farmers and 

those paid by consumers. Thus, efforts to reduce losses and waste can be an effective way to 

achieve the triple goal of 1) assuring higher prices and incomes to farmers
3
, traders and other agents 

in the supply chain, 2) reducing consumer prices and food expenditures and 3) reducing negative 

impact on the environment. This, in turn, may enhance the access to food by low-income rural and 

urban households and thus improve sustainable household food security and nutrition. 

This paper recommends six areas of action for the private sector to reduce food losses and waste. 

The evidence in support of these recommendations is shown in HLPE (2014).  

1. Undertaking food loss and waste audits to identify promising opportunities for intervention. 

2. Enhancing awareness of the current losses and wastes and potential solutions among 

consumers, farmers and other supply chain agents while enabling multi-stakeholder dialogue. 

A gender-specific approach should be applied to both the awareness and potential solutions. 

3. Investments in harvesting and on-farm storage and handling through contracts, credit and 

technical assistance. 

4. Investments in infrastructure, markets and supply chain management through public-private 

partnerships. 

5. Effective information and capacity development for consumers as well as services 

(restaurants and institutions) to adapt portion sizes to the needs and eliminate quantity 

discounts. 

6. Streamlining food labeling, creating secondary markets for lower grade foods and facilitating 

the use of surplus foods for low-income people through food recovery and redistribution (e.g. 

food banks) and donations. 

                                                      
1
 This discussion paper was prepared by Per Pinstrup-Andersen, Graduate School Professor, Cornell University and Chair of 
the High Level Panel of Experts on Food Security and Nutrition Steering Committee. As an internal document, it should not be 
cited or circulated without the consent of FAO. 

2
 ‘Farmers’ is used throughout this paper to cover crop and livestock producers and fisher folk. 

3
 Although reduced losses and waste would increase the supply to consumers and might depress producer prices. 
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Since specific action should be tailored to each particular context, attempts to set priorities among 

the six areas should be considered only as general guidelines. With this in mind, five high priorities 

are suggested for immediate implementation. 

First, action related to areas 1 and 2 is likely to be essential to pursue action in the other areas. 

Thus, it is recommended that private sector corporations initiate such action immediately either 

individually or collectively through partnerships or association. 

Second, in cases where the necessary information is available, it is recommended that private 

corporations initiate action to reduce inefficiencies in the supply chain that lead to food losses and 

waste, including nutrient losses, and that experience with such action be shared across all food 

system agents. 

Third, supermarkets and other retail outlets that have not already established secondary markets for 

lower grade foods and foods close to the sell-by date, should do so as soon as feasible. 

Fourth, the agri-business sector should explore ways to assist farmers to reduce harvesting and 

storage losses through contracts, flexible grading, credit to improve practices and on-farm storage 

facilities and technical assistance. 

Fifth, the private sector should identify the specific needs for government investment, incentives and 

regulations in the supply chain, communicate these needs to governments and international 

organizations and lobby for appropriate and immediate public action. 

The rest of the paper provides a brief summary of the problem and the causes, followed by a more 

detailed discussion of the above recommendations. 

 

The problem 

According to a recent FAO report (FAO 2011) approximately one-third of the quantity of food 

produced for direct human consumption is never consumed. This corresponds to approximately 24% 

of all the calories produced (Kummu et al., 2012; Lipinski et al., 2013) and an economic loss of 

roughly one trillion dollars, two-thirds of which occur in high-income countries. Adding the social costs 

of environmental degradation would further elevate the costs (FAO 2014). The losses and waste add 

to the pressures that food systems place on natural resources and the ecosystem overall because 

more food needs to be produced. More water, land, energy, labor and capital is needed and more 

greenhouse gas is emitted. More food could be produced with fewer resources. Searchinger et al. 

(2013) estimate that halving the current losses and wastes of calories would reduce the expansion of 

food production needed to meet the demand by 2050 by more than 20%. The food is either lost on 

farms or in the distribution and processing systems or it is wasted by consumers or the retail sector. 

While the losses and waste are approximately one-third of production in both high and low-income 

countries, the nature and causes of food losses and waste vary greatly between the two groups of 

countries and among countries in each group. On-farm losses are around one-third of total losses 

and waste in both high and low-income countries. But losses that occur between the farm and the 

processing sector are much higher in low-income countries. And waste by consumers and the retail 

sector are much higher in high-income countries. The per capita losses and waste in high-income 

countries are close to twice the per capita losses and waste in low-income countries. 
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The losses and waste vary among food commodities. Thus, the World Resources Institute (Lipinski 

et. al., 2013) estimated that about two-thirds of all the calories contained in the production of roots 

and tubers is lost or wasted compared to about 40% for fruits and vegetables and about a quarter of 

the calories in cereals. However, because of the much larger production of cereals, they account for 

more than half of all calorie losses. In view of the widespread micronutrient deficiencies and the need 

for a more diversified diet in most developing countries, the losses of fruit and vegetables, estimated 

to be almost half by weight, as well as losses and waste of fish, milk and meat, is particularly 

worrisome. Furthermore, in addition to the quantities and calories lost or wasted, deteriorations of the 

nutritional value of food due to inappropriate handling in the supply chain is an important component 

of the total food and nutrient loss. In addition to losses of dietary energy (calories), nutrient losses are 

large throughout the supply chain. 

 

The causes 

In order to help identify appropriate action to reduce losses and wastes it is useful to differentiate 

between the causes that relate to behavior of the agents that are part of or influence food systems 

such as consumers, governments, retailers, processors and others, and the causes related to the 

system environment within which the agents operate. One of the basic questions to be asked by 

policy-makers is whether policy recommendations should be directed at changing behavior or 

changing the environment within which decisions are made.  

Both causes and effective solutions are context-specific. The main causes in most developing 

countries relate to the environment within which decisions are made rather than inappropriate 

behavior. These causes include lack of appropriate on-farm storage and drying facilities and lack of 

capital to acquire them, deficient infrastructure, including roads, transportation, processing and 

storage facilities and unreliable energy supply for cold chains and processing. Poorly functioning 

institutions and local markets and inadequate market information, as well as coordination among 

actors in the supply chain contribute significantly to food losses, primarily but not exclusively in 

developing countries. Poorly functioning local and national markets combined with underdeveloped 

rural infrastructure are particularly important contributors to food losses in the current era of large and 

increasing fluctuations in food production and prices due, in part, to extreme weather events. The 

movement of transitory food surpluses in one part of the country to locations with a deficit is 

hampered. Farmers with surplus production may have little access to markets or the cost of 

transportation of such surpluses to locations with deficit may be prohibitive. Surplus production is left 

rotting in one area while there is hunger in another
4
. Widespread discarding of fish during the fishing 

operation and in the value chain, death of livestock during transportation and rejection of animals at 

slaughterhouses are other important causes of food losses. 

  

                                                      
4
 Lack of market access also reduce productivity-increasing investments by farmers. While this is not considered a loss by the 
definition used in this paper, it is production foregone. 
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Losses resulting from deteriorations of the quality of food are closely related to food safety 

considerations. Inappropriate handling, packaging, storage and transportation may result in increasing 

health risks from a range of microbiological and chemical food safety hazards, including mycotoxins 

and pests. Thus, preventive practices need to be applied by food chain agents and consumers to limit 

or avoid increased risk of food loss and waste. In certain food insecure circumstances, countries may 

be confronted with an implicit or explicit trade-off between increasing health risk, increasing food losses 

and reduced incomes. 

The main causes of waste in high-income countries relate to behavior. They include the discarding by 

supermarkets and other retailers of food that has passed its sell-by date, and rejection of food that 

does not meet standards for appearance and quality. Strict standardization by supermarkets and 

other retailers and rejection by either retail or consumers of food that does not meet the set 

standards contribute to waste. Contrary to more traditional marketing processes in which foods with 

less desirable appearance or other “sub-standards” are sold at a lower price, modern systems tend to 

reject all food that does not meet – often subjective – standards. Supermarket standards are usually 

set to accommodate consumer demand and efforts to make the standards more flexible would 

succeed only if combined with consumer information and education. 

Non-poor consumers discard food because they buy more than they can consume as a result of poor 

purchase management or planning, partly because of quantity discounts and partly because food 

accounts for a small budget share. While quantity discounts offered by supermarkets may reduce the 

cost of food, it may also be conducive to higher food waste because the quantity exceeds what the 

household members wish to eat. Other causes of food waste among consumers include excessive 

serving sizes
5
, inappropriate in-home storage or simply a low level of awareness and value placed by 

certain consumers on food. Much food is being discarded because consumers are confused by the 

date-labels such as “sell by” “best before” “consume before”, etc. Food is discarded because of 

excessively large serving sizes in restaurants and homes and because an excessive amount of food 

is prepared. The latter is particularly important in cafeterias, hospitals, caterers and other institutions. 

Buffet tables are notorious for the large portion of the food being discarded. 

 

Potential solutions, with emphasis on private sector action 

In HLPE (2014) the Panel recommends four sets of actions: Improvement of data collection and 

knowledge sharing on food losses and waste, development of effective strategies to reduce food 

losses and waste at the appropriate levels, taking effective steps to reduce food losses and waste 

and improving coordination of policies and strategies in order to reduce food losses and waste. 

In general terms, a multifaceted set of solutions which would include market incentives, regulations 

and their enforcement, enhanced knowledge; increased public awareness; changes in the behavior 

of consumers, and practices of farmers and supply chain operators and investments in the supply 

chain, should be pursued. Six areas for action by the private sector, which may contribute to such a 

coherent and comprehensive effort, are suggested below. Suggestions for immediate, high-priority 

action are presented in the executive summary. 

                                                      
5
 Consumers who are frequently faced with excessive serving sizes are confronted with the choice of either gaining weight and 
eventually becoming obese or discarding some of the food. 
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1. Undertaking food loss and waste audits. 

The design and implementation of action to reduce food losses and waste should be based on 

relevant, context-specific knowledge. Regular food loss and waste audits should be undertaken and 

targets should be established, in consultation with customers/clients and with due consideration to 

the critical nature (or significance) of the identified losses. A clear specification of the nature and 

scope of the problem and whether changes in behavior or the environment is likely to yield the 

greatest reduction in losses and waste relative to economic costs, should be the starting point for any 

effort to reduce losses and waste. Efforts should be made to identify food losses and waste caused 

by economic inefficiencies, the solution of which would result in win-wins. Estimates of the 

distribution of benefits and costs, associated with the reduction of specific food losses and waste, 

among stakeholder groups is important to facilitate action, design incentives and provide 

compensation to losers, if warranted. 

The observed losses or waste and their causes need not be in the same place in the supply chain. 

For example, inappropriate handling by farmers or transporters may show up as losses in the retail 

sector. Similarly, a retailer’s decision not to buy or to lower the price may cause the food crop to be 

left to rot in the field and fish to be discarded. Therefore, a food systems approach is needed to 

identify the most effective intervention points and information about best practices should be shared 

across firms and stakeholder groups. 

Commodity-specific assessments may be the most appropriate ways to proceed in some cases. 

However, factors such as poor rural infrastructure may affect all commodities. The public and private 

sector and civil society all have important roles to play in efforts to reduce food losses and waste. 

Although this note emphasizes action by the private sector, it is important to point out that public 

investments are urgently needed in most low-income countries to create the public goods, such as 

reliable institutions and basic infrastructure, needed for the private sector to make profitable 

investments. It is recommended that the appropriate international organization such as FAO or the 

Committee on World Food Security (CFS) continue to play an active role in bringing the various 

stakeholder groups together through conferences, workshops and information exchange. 

 

2. Enhancing awareness of the current losses and wastes and potential 
solutions among consumers, farmers and other supply chain agents. 

Efforts to make consumers and others in the food system aware of the food losses and waste that 

occur and how such losses and waste might be reduced, will require collaboration and partnerships 

among the private and public sector and civil society. Incentives, regulation or new knowledge will be 

necessary to promote participation by the various stakeholder groups. Combining efforts to achieve 

several related goals such as food losses and waste, obesity prevention, improved food safety and 

increased profits or reduced consumer expenditures, are more likely to succeed that single-minded 

efforts to reduce food losses and waste. 

Campaigns aimed at the change of consumer behavior, such as the British “Love food hate waste” 

campaign, Save Food Initiative of FAO which has an awareness raising component, Think Eat Save 

Campaign by FAO and UNEP which also contribute to the Save Food Initiative, Food waste 

challenge by USDA, Stop food waste by the European Union and Food recovery challenge by the 

United States Environmental Protection Agency, appear to have succeeded in reducing food waste 
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by consumers in some high-income countries. In addition to ad hoc campaigns, sustained efforts to 

reduce losses and waste through consumer education and education of school children should be 

pursued. Efforts to promote behavioral change by the retail sector, restaurants and institutions such 

as hospitals and caterers to change the socio-economic environments within which consumers obtain 

their food by offering packages of food and beverages and portion sizes adapted to their needs (e.g. 

smaller) might enhance the overall impact of such campaigns. Results from the above mentioned 

audits may be used to enhance awareness of opportunities for farmers and other agents in the food 

supply chain to reduce food losses and waste while increasing economic efficiency and earnings. 

The “Value chain waste” working group of the World Economic Forum is a private sector efforts with 

such a focus. FAO’s case study methodology for assessing the causes of food losses and waste 

should be considered as a way to proceed. 

 

3. Investments in harvesting and on-farm storage and handling through 
contracts, credit and extension. 

Better market access by smallholder farmers in many developing countries is of critical importance to 

avoid on-farm losses associated with seasonal and annual fluctuations in production. Improved local 

infrastructure, contracts with traders, access to credit to purchase inputs and construct on-farm 

storage facilities, and improved risk management tools are examples of factors that may reduce on-

farm losses. Technical assistance and technology to improve harvesting and handling of food 

commodities may reduce losses both on the farm and elsewhere in the supply chain. FAO, WFP and 

IFAD recently agreed to collaborate on a project to reduce losses of grains and pulses, with 

emphasis on smallholder farmers. 

 

4. Investment in infrastructure, markets and supply chain management. 

A combination of public and private investment is urgently needed in many developing countries to 

improve roads and transportation, processing and storage, drying and handling facilities in the supply 

chain. Reliable access to electricity and information and communication technology is critically 

important for the food processing industry to avoid losses. Knowledge and capacity by food chain 

operators to apply appropriate preventive approaches including good agricultural practices, and good 

hygiene practices are essential. Market information, reliable forecasting and integration of local 

markets are needed in many parts of the developing countries to facilitate the movement of food from 

surplus to deficit areas. Large fluctuations in food production and food prices resulting from extreme 

weather events associated with climate change contribute to imbalances in local supply and demand 

and associated food losses. Research and policy intervention are needed to improve the resilience of 

the food system and to stabilize food prices (Pinstrup-Andersen, 2014). 

In most cases that means public investment in infrastructure such as improved roads and 

transportation facilities, more effective institutions to facilitate and guide market transactions, such as 

contract enforcement, followed by private investments in markets, transportation, storage and 

processing and civil society action to facilitate improved harvesting and handling processes on farms 

and by small-scale traders. Lobbying by the private sector may be required to promote the public 

investments needed. A clear differentiation between the required public (e.g. institutions and roads) 
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and private goods (e.g. storage and transportation) is critically important to guide the total investment 

needed and the role and potential pay-off to the private sector. 

The above mentioned food loss and waste audit may identify ways to reduce losses and waste 

through improved logistics and supply management without reducing the firm’s net income. Taking 

food losses and waste into consideration in the procurement of food by restaurants, hospitals and 

other institutions offer potential win-wins. In view of the large losses of nutrients in the food supply 

chain and widespread nutrient deficiencies in many developing countries, it might be useful to view 

the food supply chain as a nutrient value chain and try to identify where in the chain, the largest 

nutrient losses occur. 

A large number of specific interventions are available to reduce food losses and waste in the supply 

chain including cold storage and transportation, sealed plastic bags, small metal silos, plastic crates 

instead of bags for various food crops, etc. 

 

5. Reduction of portion sizes and elimination of quantity discounts. 

Recent research indicates that larger portion sizes in restaurants and cafeterias lead to higher 

prevalence of overweight and obesity (Wansink 2014). It is also likely to lead to more food wasted. 

Thus, reducing portion sizes in conjunction with public education on healthy eating could achieve the 

dual goal of reducing overweight and obesity and reducing food waste. Alternatively, restaurants 

could introduce ‘’portion size on demand’’ for food order, and encourage customers to take uneaten 

food home for subsequent consumption (doggy bags). Solutions should be systemic, thus, effective 

information and capacity development for consumers as well as services (restaurants and 

institutions) to adapt portion sizes to the needs in parallel with the elimination of quantity discounts 

could be considered for further public-private reflection. 

 

6. Streamline food labeling, create secondary markets for lower grade foods 
and facilitate the use of surplus foods for low-income people through 
recovery and redistribution (e.g. food banks) and donations. 

Harmonization and standardization of food labeling may improve consumer understanding and 

reduce food waste. With reference to research in the United Kingdom, Gunders (2012) reports that 

“standardizing food date labeling and clarifying its meaning to the public could reduce household food 

losses by as much as 20%”. Emphasis should be on labeling for food safety, e.g. safe to use until 

(date), and consumer information. Supermarkets should offer food which is close to that date at lower 

prices or donate the food for distribution to households and individuals without the necessary 

purchasing power through food banks and the like. Throughout the food system from farmers to 

consumers, quality standards unrelated to health risks and nutrition, e.g. appearance, should be 

implemented on a sliding price scale instead of a fixed grade below which food is rejected. Separate 

product lines, alternative outlets, discount shelves or secondary markets might be developed to sell 

aesthetically or cosmetically imperfect food (off-grade). 
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For more information see: HLPE (2014). Food losses and waste in the context of sustainable food 

systems. A report by the High Level Panel of Experts on Food Security and Nutrition of the 

Committee on World Food Security, Rome. Available at www.fao.org/cfs/cfs-hlpe 
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