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1. Context

Food production must clearly 
increase significantly to meet the 
future demands of a growing and 
more affluent world population. 
Considering the number of people 
starving worldwide - 925 million in 
20102 – and the growing population 
– 9 billion people by 2050 – the 
subject of food losses and waste has 
become one of utmost concern.3 
It is also a critical issue due to its 
links to agriculture, food security, 
trade, energy and environment and 
the complex causes, effects, actors 
involved and sectors affected.4 The 
exact causes of food losses and waste 
vary in low-income and medium- and 
high-income countries and largely 
depend on the specific conditions 
and local situation in each country.5 
In this context, it is necessary to 
increase awareness of the economic, 
social and environmental challenges 
related to food losses and waste, 
and to emphasize the importance of 
respecting food through responsible 
consumer behavior and changes in 
attitudes to food.6  Given that many 
smallholder farmers in developing 
countries live on the margins of 
food security, a reduction in food 
losses could have an immediate and 
significant impact on their livelihoods. 

In low-income countries where 
poverty and limited household 
income are widespread, less food 
is wasted at the consumer level 
than in medium- and high-income 
countries due to the awareness 
of food insecurity. Consumers 
often buy smaller amounts of food 
products and plan meals more, while 
abundance and higher incomes lead 
to the opposite in medium- and high-
income countries.7 

Although the problem of losses 
and waste is different in developed 

and developing countries, we have 
chosen to look at both trends under 
the umbrella of wasting food in times 
of crisis and scarcity.

1.1.  Examples of 
Initiatives to 
Address Food 
Waste and Food 
Losses

a) At the Global Level

When the Food and Agricultural 
Organization (FAO) was established 
in 1945 the reduction of food losses 
was within its mandate. In 1974, 
the reduction of food losses was 
first identified by the World Food 
Conference as being part of the 
solution to address world hunger and 
FAO resolved to bring about a 50% 
reduction in postharvest losses by 
1985. A Special Action Program for 
the Prevention of Food Losses was 
established by the FAO with a focus 
on technological solutions to reduce 
losses in durable grain. The scope 
of the work broadened in the early 
1990s, when it began to include roots, 
tubers and fresh fruits and vegetables 
(FFVs).  However, poor adoption rates 
for interventions led to the recognition 
that a purely technical focus was 
inadequate for solving problems 
within the sector and a more holistic 
approach was developed.8 

Recently, Lundqvist et al. (2008) 
have called for action to reduce 
food losses ‘from farm to fork’ and 
again advocated a 50% reduction in 
postharvest losses to be achieved by 
2025. Benchmarking global estimates 
of postharvest and post-consumer 
losses would require extensive 

data to be collected to provide a 
systematic analysis across different 
types of supply chain and produce, to 
reflect varying levels of development, 
technology and food culture.

FAO: SAVE FOOD campaign
The SAVE FOOD campaign was 
established in 2011, as a Global 
Initiative on Food Losses and Waste 
Reduction, aiming to reduce the 
estimated 1.3 billion tonnes of food 
that are lost or wasted every year, 
valued at nearly one trillion US 
dollars. The initiative aims to cut food 
losses and boost sustainability and 
currently has over 50 partners. FAO 
continues to call on companies and 
organizations, both in the private as 
well as non-profit sectors, to join the 
SAVE FOOD initiative to contribute 
to developing new technologies, 
better practices, coordination and 
investments in infrastructure – in the 
areas ranging from food production 
to consumption.

b) At the European Level

European Parliament Resolution to 
Halve Food Wastage in the EU
In January 2012, the European 
Parliament called in a resolution for 
urgent measures to halve food waste 
by 2025 and to improve access to 
food for EU citizens in need. Indeed, 
up to 50% of edible and healthy 
food gets wasted in EU households, 
supermarkets, restaurants and 
along the food supply chain each 
year, while 79 million EU citizens 
live beneath the poverty line and 
16 million depend on food aid 
from charitable institutions. The 
current waste in EU27 is 89 million 
tonnes per year (179 kg per capita). 
Members of Parliament have called 
for a more coordinated strategy that 
combines EU-wide as well as national 
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measures to improve the efficiency 
of the food supply and consumption 
chains and to urgently tackle food 
wastage. Emphasis is being put on 
awareness-raising and education to 
better inform the public on how to 
prevent wasting food, better labeling 
by distinguishing between sell-by 
and use-by dates, promoting the 
availability of different package sizes, 
and increasing the responsibility 
of catering companies to use local 
produce and redistribute leftover 
food to poorer people or food banks.9

EU Fisheries Discards Ban
For the first time in four decades, 
the wasteful practice of throwing 
away healthy and edible fish at sea 
will come to an end in Europe, in 
a partial victory for environmental 
campaigners who have viewed a 
discards ban as the key step to 
preserving fish stocks. Indeed, more 
than 1 million tonnes of healthy fish 
are annually thrown back dead into 
the sea by fishermen. However, 
the date for this ban to come into 
force is still in question among 
environmental groups who fear that 
its implementation may be too late 
to save certain species. A ban on 
discarding certain types of fish, such 
as mackerel and herring, is likely 
from 2013, while a ban for other 
species under pressure, such as cod, 
haddock and sole, may not be fully 
implemented until 2010. Greenpeace 
has claimed that this demonstrates a 
stubborn resistance to change tack 
and leaves the EU fisheries reform 
hanging in the balance.  However, 
Maria Damanaki, the EU fisheries 
chief, stated that the plans to 
implement the ban should be seen as 
a compromise and a step forward in 
the right direction. 10

Stop Wasting Food
Stop Wasting Food is a non-profit 
consumer movement against food 
waste. In Denmark alone, food worth 
2,15 billion EUR is wasted every year. 
Stop Wasting Food was founded 
by Selina Juul in 2008 and has 
since earned the support of several 
thousands of Danish consumers, 
Members of the Danish Parliament, 
Members of the European Parliament, 
top chefs and Michelin restaurants, 
as well as leading Danish food 
personalities. The movement aims 
to raise public awareness on food 
waste through campaigns, publicity, 
press, discussions, debates, events 
and other information channels, 
and to minimize food waste among 
consumers. Stop Wasting Food also 
inspires consumers to act locally, for 
example by donating edible surplus 
food to shelters for homeless people.11

Last Minute Market
The Italian initiative, Last Minute 
Market (LMM), seeks to enhance 
the redistribution of unsold goods 
to charitable organizations in the 
country. LMM developed from a 
research project within the Faculty 
of Agriculture of the University of 
Bologna in 1998. LMM offers services 
to enterprises and institutions, in 
order to prevent and reduce waste 
production at its origin, including 
promoting the management of 
surplus food in innovative ways, 
reducing costs for the disposal of 
waste and improving linkages among 
companies, public institutions and 
the community.12

Love Food Hate Waste 
Love Food Hate Waste aims to raise 
awareness of the need to reduce 
food waste and encourage citizens 

to take action. It demonstrates that 
through certain simple practical 
everyday action in households it is 
possible to waste less food, which 
will ultimately decrease economic 
losses and benefit the environment. 
Love Food Hate Waste is an initiative 
by WRAP (Waste and Resources 
Action Programme) in England, 
Scotland, Wales and Northern Ireland 
to help businesses and individuals 
reap the benefits of reducing waste, 
develop sustainable products and 
use resources in an efficient way.13

c)  Initiatives to Reduce Post-harvest 
Losses in Africa

African Development Bank
The African Development Bank 
(AfDB) with the support of FAO 
has been helping the Rwandan 
government to restore and improve 
the Rwandan fisheries sector within 
the project ‘Inland Lakes Integrated 
Development and Management 
Support Project’ (PAIGELAC). 
Through training in fisheries 
management and improving fishing 
techniques, the aim is to support the 
provision of fisheries infrastructures 
(such as cold storage and ice making 
machines at selected sites), reducing 
post-harvest losses and increasing 
the value of the fish landed.14

In 2008, the AfDB also implemented 
a 3-year project to scale up the 
rural infrastructure necessary to 
reduce post-harvest losses (PHL) 
and expand agro-processing by:  
a) constructing or rehabilitating 
22,100 km of feeder roads, 820 
market facilities and 5,412 storage 
facilities b) working with partners 
(FAO, UNIDO, NEPAD and IRRI) to 
develop a specific PHL Strategy for 
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Africa with the target of reducing 
0.5% of post-harvest losses per 
year c)  using bank interventions in 
Technical and Vocational Training to 
target the strengthening of human 
capacity in the area of post-harvest 
management and food technology in 
relevant programs.15 

AfDB’s Agriculture and Agro-
Industry Department (OSAN) began 
the process of developing a Post-
harvest Losses Programme (PHLP) 
in 2009, in order to enable countries 
to achieve supply-chain efficiencies 
through targeted investments in 
rural infrastructure, post-harvest 
and agro-processing technologies 
to contribute to reducing PHL, 
improving food availability and 
enhancing product quality in a 
sustainable manner.16

The Gambia Artisanal Fisheries 
Development Project was established 
in 2009 with one of the aims being 
the improvement of infrastructure 
and access to inland fishing, in 
order to reduce PHL through 
the availability of potable water, 
cold storage and better hygiene 
standards.17

African Union Commission 
In July 2011, the African Union 
Commission (AUC) signed a 
Memorandum of Understanding 
(MoU) with FAO on reducing post-
harvest losses. The MoU defined 
the areas of cooperation between 
the two bodies to support regional 
capacity in reducing post-harvest 
losses, and reducing food and 
nutrition insecurity. The objective 
of the project is to fill gaps through 
training of regional institutions, 
national government officials and 
development agencies in designing 

policies, strategies and investment 
programs that target the reduction 
of PHL as well as identify and 
implement country-level PHL 
reduction projects and the use of 
PHL assessment methodologies 
and assessment tools. The program 
will continue until 2014 with total 
indicative costs of US$ 1,7 million.18  

The Learning Alliance Approach
The learning alliance approach 
has been applied to postharvest 
research projects, in order to 
encourage joint work between 
research organizations, development 
agencies, policy makers and private 
businesses who contribute to 
identifying, sharing and adapting 
good practices in research and 
development. The Post-Harvest 
Innovation Learning Alliance (PHILA) 
was established to boost cooperation 
among organizations and individuals 
with post-harvest interests to 
address the underlying post-harvest 
problems confronting many poor 
households. It was active in Tanzania 
and Zimbabwe and addressed 
relevant postharvest issues. 
Information and reports on specific 
case studies were shared among the 
team members. However, the project 
timeframe was not long enough to 
go beyond these achievements.19 

d)  Initiatives to Reduce PHL in the 
Pacific 

Post-harvest treatment of fresh 
produce in the Pacific usually 
consists of moistening green 
vegetables, in order to preserve 
their freshness while they are 
displayed at the market, as cooling 
storage facilities are mainly owned 
by exporters, importers and 
supermarkets and are not available 

for domestic marketing purposes. 
Packaging in the island countries 
is basic, using traditional materials, 
such as baskets woven from coconut 
fronds. Farmers generally do not use 
materials for packing fresh produce 
when selling on local markets, as 
the material for this is expensive. 
The general consideration for post-
harvest handling of produce is very 
low, and farmers and retailers often 
lack the information on post-harvest 
handling of fresh produce, proper 
packaging, transportation and 
storage of produce before sale. This 
leads to exposure to considerable 
damage and a shorter shelf life for 
fresh produce.

Samoa was one of the first leading 
islands to develop the post-harvest 
sector in fresh produce through the 
fruit tree development program, 
which started in 1987. In other Pacific 
islands, such as the Cook Islands, 
post-harvest issues have been 
generally addressed indirectly in 
the context of quarantine protocols, 
such as the adaptation of the High 
Temperature Forced-Air Cooling 
unit, used in the Cook Islands, Tonga, 
Fiji and New Caledonia as a post-
harvest quarantine disinfestations 
treatment against fruit flies for fresh 
produce.20

The Papua New Guinea National 
Agricultural Research Institute 
(NARI) has emphasized the 
importance of improving post-
harvest activities,  including product 
handling, cool chain arrangement, 
storage, packaging, quality 
management, food hygiene and 
safety, in order to preserve and 
enhance the quality and value of 
Papua New Guinea’s agricultural 
commodities (root and tuber crops, 
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vegetables, fruits and nuts, tree 
crops, livestock products and feeds). 
NARI suggests processing root and 
tuber crops for chips, flour, bread, 
as well as avoiding losses of fruits 
and vegetables by processing them 
into fruit juices, concentrates, jams, 
chutneys and other products. The 
options for processing rice and cereal 
grains are flour and canned or frozen 
goods, and peanuts and soybeans 
can be processed into spreads and 
vegetable oil. A popular crop in 
Papua New Guinea is vanilla, which 
can be processed into extracts and 
powder for the food, perfumery and 
medical industries. Strong emphasis 
has also been put on research and 
development, in order to develop 
techniques to avoid losses, quality 
deterioration and wastage during 
handling, transportation, storage, 

marketing, ensuring product safety 
and improving health and nutrition.21

e)  Initiatives to Reduce PHL in the 
Caribbean

A project was implemented from 
1986 – 89 with FAO assistance in 
Antigua and Barbuda, Barbados, 
Dominica, Grenada, St. Kitts and 
Nevis, St. Lucia, St. Vincent and the 
Grenadines and Trinidad and Tobago 
with the objective of reducing 
PHL of horticultural produce at 
the country level, particularly for 
produce entering inter-island trade. 
This was to be done by improving 
harvesting,  handling shipping and 
marketing of horticultural produce, 
creating a core of public and private-
sector personnel with knowledge of 
post-harvest handling activities for 

horticultural produce, identifying and 
preparing national projects geared 
to better post-harvest handling of 
agricultural produce, improving 
facilities for the preparation and 
storage of produce, and producing 
training materials on improved post-
harvest handling of produce.22

The Caribbean island of Jamaica 
has a long history of utilizing herbs 
and spices for the preservation of 
food, which improves the shelf-life 
of meat, fruits and vegetables and 
reduces PHL. Other opportunities 
exist in processing exotic products, 
such as chutneys, sauces and 
beverages. Furthermore, there is a 
strict quality-control regime of herbs, 
in order to prevent microbiological 
contamination of herbs and spices.23 
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2. The Scale of Food Waste

Postharvest losses refer to the 
measurable quantitative and 
qualitative food loss in the 
postharvest system and comprise 
interconnected activities from the 
time of harvest to crop processing, 
marketing and food preparation, 
up until the final decision by the 
consumer to eat or discard the food. 
The term ‘food loss’ can be defined 
as any reduction in food available 
for human consumption taking place 
in the food chain from the moment 
of harvest until the moment of 
consumption.24 At later stages of the 
food supply chain, the term ‘food 
waste’ is applied and generally relates 
to behavioral issues and a deliberate 
discarding of edible food.25  

Crop losses usually occur due to 
pests and natural hazards, along with 
food waste in storage, distribution, 
marketing and at the HH level.26 It 
is important to distinguish between 
perishable and non-perishable 

food stuffs because the causes and 
rates are different for both. For 
non-perishable food crops, grain 
losses occur due to physical losses 
(spillage, consumed by pests) or 
a loss in quality.27 For perishable 
crops, losses can occur during 
handling or storage, with the largest 
losses occurring for fresh fruit and 
vegetables (percentage, volumes, 
financial, energy).28 

Estimates relating to the scale 
of global food waste vary, yet 
there is consensus that waste is 
substantial.29 Overall, on a per-capita 
basis, much more food is wasted 
in industrialized countries than in 
developing countries. It is estimated 
that the per capita food waste by 
consumers in Europe and North-
America is 95 – 115 kg/year.30 In 
the EU, the total food loss of both 
avoidable and inevitable food is 
estimated at 89 million tonnes per 
year, with households (43%) and 

the food industry (39%) taking the 
largest share of food loss.31 

Not only is edible food discarded 
that could feed the many people 
who need it, but the rate of 
loss could save consumers and 
manufacturers tens of billions 
of dollars each year. Consumers 
and retailers are responsible for 
minimizing food waste, but it is 
manufacturers, who are being 
squeezed by high raw material prices 
and low retail costs, that stand to 
gain most by establishing greater 
operational efficiencies, in order 
to decrease unnecessary waste. Of 
course, a certain amount of waste in 
the food stream is unavoidable, for 
instance waste caused by weather 
and crop deterioration. However, 
the impetus is on minimizing waste, 
especially considering that reducing 
food waste would significantly 
contribute to reducing serious 
environmental problems.32

Figure 1: Per-Capita Food Losses and Waste at consumption and pre-consumption stages

Source: FAO, Global food losses and food waste, 2011
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Figure 2: Global Food Losses and Waste

Source: Secretariat of the Basel Convention, Vital Waste Graphics 3, 2012

2.1.  In High-income 
Countries

In the United States, where the 
food supply is the most varied 
and abundant,33 30% of all food 
is thrown away each year, worth 
US$48.30 billion (EUR32.5 billion). 
It is estimated that almost half of 
the water used to produce this food 
goes to waste. Depending on the 
industry, losses at the farm level are 
approximately 15 – 35%. The retail 
sector experiences high rates of loss 
at around 26%, while supermarkets 
only lose about 1%. Overall losses 
amount to around US$90 – 100 
billion per year.34 It is estimated 
that about half of the water used to 
produce this food also goes to waste. 
Losses of FFVs have been estimated 
to range from 2% to 23%, depending 
on the commodity, with an overall 

average of about 12% losses between 
production and consumption sites.35 

In the US and Britain, studies have 
concluded that a quarter of food 
from shops is wasted with salads 
being on the top of the list (half of all 
salads). One-third of bread, a quarter 
of fruit and a fifth of vegetables are 
all wasted. In the US this amounted 
to 43 million tonnes of food in 1997; 
in Britain 4 million tonnes in 2006.36 

In the United Kingdom alone, 
households waste an estimated 
6.7 million tonnes of food every 
year, around one third of the 21.7 
million tonnes purchased. This 
means that approximately 32% of 
all food purchased per year is not 
eaten. Most of the food waste (4.1 
million tonnes or 61%) is avoidable 
and could be eaten if it were 

better managed. Approximately 14 
megatonnes of food and drink are 
wasted, of which 20% is associated 
with food processing, distribution 
and retail. Household food waste 
makes the largest single contribution. 
Surveys have also identified that a 
large proportion of waste originate 
from the meat, poultry, FFVs and 
beverage sectors.37

In the Netherlands, 2 billion worth of 
food and food ingredients is wasted 
annually in the food chain; during 
harvesting or processing, upon 
storage, and in retail distribution. In 
Sweden, approximately 50% of food 
is lost and wasted in the food supply 
chain.38 

Overall in the European Union, total 
food loss is estimated at 89 million 
tonnes per year, with households 
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(43%) and the food industry (39%) 
taking the largest share of food loss.39

2.2.  Significance of 
BRIC countries 
in Global Food 
Waste

The four BRIC (Brazil, Russia, India, 
China)  countries account for 
over a quarter of the world’s land 
area and more than 40% of the 
world’s population. The economic 
emergence of the BRICs will have 
unpredictable consequences on the 
global environment and patterns for 
food supply until 2050. Over recent 
years, BRIC countries have been 
the major influence on changing 
food production and consumption 
patterns in the world economy.

In India, losses for cereals and oil 
seeds are much lower,  about 10–12%, 
according to the Food Corporation 

of India. Some 23 million tonnes 
of food cereals, 12 million tonnes 
of fruits and 21 million tonnes of 
vegetables are lost each year, with a 
total estimated value of 240 billion 
Rupees.40

The current situation relating to PHL 
in China provides comparable data 
to Brazil for both fresh produce and 
grains. Estimates range from 15-20% 
of grain supplies, equivalent to 75 
to 100 million tonnes per annum. 
In BRIC nations, where transport 
infrastructure is not as developed 
as OECD countries, storage and 
distribution are more relevant. OECD 
countries can operate on a just-in-
time delivery policy, where transport 
infrastructure is developed fully to 
accommodate short-term variations 
in demands for food. China was 
given as an example of a country 
where the transport infrastructure is 
not as efficient compared to other 
nations and therefore requires more 
efficient storage systems. Here poor 

distribution infrastructure is a driver 
of storage. 41

2.3.  In Low-income 
Countries 

In low-income countries, food is 
mainly lost during the early and 
middle stages (production to 
processing stages) of the food 
supply chain (FSC); much less food 
is wasted at the consumer level.42  
Crop losses usually occur due to 
pests and natural hazards, along with 
food waste in storage, distribution, 
and marketing and at the household 
level.43 For non-perishable food 
crops, grain losses occur due to 
physical losses (spillage, consumed 
by pests) or a loss in quality.44 For 
perishable crops, losses can occur 
during handling or storage, with the 
largest losses occurring for fruit and 
vegetables.45 

Figure 3: Estimated % cumulative post-harvest weight loss from wheat, sorghum, maize for countries in East and 
Southern Africa for 2007

Source : APHLIS Africa. Africa Post Harvest Losses Information System, 2011



11

Resources on: Addressing Food Waste 
in Times of Crisis

In many African countries, the PHL of 
food cereals are estimated at 25% of 
the total crop harvested. For some 
crops, such as fruits, vegetables and 
root crops, being less hardy than 
cereals, PHL can reach an estimated 
50%. In East Africa and the Near 
East, economic losses in the dairy 
sector due to spoilage and waste 
are estimated to average as much as 
US$90 million/year. In Kenya, each 
year around 95 million liters of milk, 
worth around US$22.4 million, are 
lost. Cumulative losses in Tanzania 
amount to about 59.5 million liters 
of milk each year, over 16% of total 
dairy production during the dry 
season and 25% in the wet season. 
In Uganda, approximately 27% of all 
milk produced is lost, equivalent to 
US$23 million/year.46

Data relating to post-harvest losses 
in the Caribbean is not widely 
available. While inter-island trade 
in fresh produce is significant, and 
has provided a source of revenue to 
small-scale famers, it is characterized 
by inadequate infrastructure relating 
to market information, produce 
preparation and packing facilities, 
packaging materials, sea transport 
and wholesale facilities in the 
importing islands. As a result, PHL 
tend to be high with estimates at 
around 20 - 50%.47 

The post-harvest constraints faced 
by Pacific Island countries are mainly 
found in the areas of transportation 
and packaging, quality control, pests 
and diseases. Factors including 
post-harvest training and research, 
organic farming, processing and 
quarantine are issues that need to be 
considered, in order to improve the 
development of the export of fresh 
produce. 48 

2.4.  How are Food 
Losses and Waste 
measured?

Estimates suggest that as much 
as half of all food is lost or wasted 
before and after it reach the 
consumer.49 However, the evidence 
base available, which is used to 
benchmark global food waste, is 
poorly developed at all stages of the 
FSC in both industrialized and least 
developed countries (LDCs).50 

PHL estimates date mainly from 
the 1970s and 1980s, and therefore 
do not take account of the rapid 
changes in the global economy and 
FSCs that have occurred over the 
last 20-30 years, especially with 
respect to BRIC and transitional 
economies. This is particularly the 
case for estimates of losses relating 
to FFVs, dairy, meat and fish supply 
chains. There is also a general lack of 
field measurements underpinning the 
available post-harvest loss estimates 
and poor referencing of the 
climatic, technological and cultural 
factors contributing to particular 
estimates, leading to inappropriate 
extrapolation to a wider picture,. 
At the post-consumer stage, loss 
estimates are mostly limited to OECD 
countries, using different estimation 
methodologies, terminologies and 
units of measurement, making 
comparability difficult to achieve.51 

The accurate measurement of 
PHL is a complex problem, even 
within the defined boundaries of 
a single crop/food type, locality, 
level of technology and season. 
The causative and interlinked 
factors in losses for different crop 
types in different environments 

are extremely varied. Agricultural 
systems and their associated FSCs 
contain many intervening human 
variables that cannot be easily 
controlled for in research design, as 
well as exogenous factors that may 
influence loss estimates.

For areas at risk from changing 
patterns of rainfall and dry seasons 
as a result of climate change, it will 
become increasingly challenging 
to define ‘typical’ conditions to 
which loss estimates relate. There 
is an urgent need to improve and 
standardize the methodologies 
for loss assessment, to justify with 
greater certainty the development 
and introduction of measures 
designed to reduce losses in a cost 
effective way.

Challenges in measuring food losses 
and waste are due to the following 
factors:

 -  Food waste studies that have 
been published until now are 
heterogeneous and difficult 
to compare. Among the 
contemporary methodologies 
that are used to quantify food 
waste are: (i) Weighing food 
waste in households (ii) Using 
kitchen diaries to monitor food 
waste and consumer behavior  
(iii) Archaeological excavations 
of landfill sites to determine 
historical levels of food waste52 
(iv) Using statistical models 
relating to population metabolism 
and body weight53 (v) Estimating 
the environmental impact of food 
waste, including the embodied 
GHG emissions  or wasted water.54

 -  There are no harmonized methods 
available for measuring food 
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waste.55 Generally, estimations 
of PHL are not very reliable, 
particularly because most often 
it is unknown what was there 
at the outset.  Indeed, most 
estimates are only approximates, 
especially in LDCs.56 Data 
pertaining to geographical food 
losses is also unreliable. PHL of 
grain in developing countries are 
suspected to be overestimated, 
as most of the PHL data for 
developing countries was 
collected over 30 years ago. 
Furthermore, extensive data on 
food waste is still unknown for 

the BRIC economies.57 There are 
major data gaps in the knowledge 
of global food losses and waste 
and further research into this area 
is urgently needed.58 

 -  Measurements of food loss or 
waste are only based on products 
that are directed to human 
consumption and exclude waste 
directed to a non-food use, such 
as feed and bio-energy, and 
parts of products that are not 
edible.59 In developing countries 
it is typical that agricultural 
produce and residues are used 

for different purposes at the farm 
level, for feed, bioenergy and soil 
amelioration.60 

 -  Many of the studies on which 
current estimates are based 
date back to the mid-1970s or 
before, despite the significant 
changes in the food marketing 
systems that have been made 
since then, including innovations 
in food processing, technology 
and unprecedented growth in the 
foodservice sector.61 
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3. Causes of food losses and waste

Food is lost or wasted at all stages of 
the FSC, from the initial agricultural 
production to the final household 
consumption.62 While food waste 
and loss vary by region and by stage 
in the FSC, we can say that overall 
food losses in low-income countries 
occur in the production, storage and 
distribution stages of supply chains, 
as opposed to the consumption 
stage in medium- and high-income 
countries. 

Food losses and waste are problems 
in every part of the world. However, 
there are differences in causes, 
effects and stages at which losses 
and waste occur among low-income 
countries and medium- and high-
income countries. Indeed, there is a 
link between income level and the 
stage of loss in the food supply chain 
with richer countries experiencing 
a higher loss at the end of the 
chain, while poorer countries mainly 

encounter loss at the beginning of 
the chain.63 Due to more and more 
of the world’s population leaving 
agricultural areas and moving to 
urban centers, the FSC has become 
longer and more complex in terms 
of distribution, supply systems and 
geographical distances between 
production and consumption.64

Figure 4: Losses in the FSC

Source : Foresight Project, The Government Office for Science of UK, 2010

Limited data suggests that losses 
are much higher at the immediate 
post-harvest stages in low-income 
countries and higher for perishable 
foods in medium- and high-income 
countries. The main difference 
between the two is that FFVs 
infrastructure losses are greater in 
low-income than in medium- and 
high-income countries.65 

3.1.  In Low-income 
Countries

Food losses in low-income 
countries mainly occur due to a 
lack of appropriate storage and 
an inadequate distribution system. 
At the middle stage of the supply 
chain, food is lost during processing, 
wholesale and retail.66 Food losses and 
waste mainly occur due to financial, 
managerial and technical limitations 
in food production and post-harvest 
processing techniques, storage and 
cooling facilities in difficult climatic 
conditions, infrastructure, packaging 

and marketing systems,67 as well as 
other factors including high insect 
infestations, unwanted microbial 
growth, injuries and blemishes due to 
improper handling or transportation, 
as along with high temperatures 
and humidity during growth and 
harvesting.68 

The largest PHL occur on or near the 
farm, where the initial choice of crop 
type and variety and the success 
of harvesting and consolidation 
methods are fundamental in keeping 
losses low.69 In many African 
countries, the PHL of food grains are 
estimated at 25% of the total crop 
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harvested and up to 50% for other 
crops, such as fruits, vegetables 
and root crops.70 Depending on 
the crop, approximately 15 – 35% 
of food may be lost in the field due 
to poor agricultural techniques and 

other factors, including droughts, 
flooding and pests. Another 10 – 15% 
is lost during processing, transport 
and storage due to a lack of modern 
facilities, trucks and access to 
refrigeration.71 Another cause of 

PHL is the damage caused to crops 
during handling, for example grains 
may be scattered, dispersed or 
crushed72

Box 1: Economic Losses in the Dairy Sector in East Africa and the Near East

Economic losses in the dairy sector are a result of spoilage and waste and are estimated at US$90 million per 
year. In these hot and humid climates perishable food items are extremely vulnerable, especially without adequate 
storage and transport facilities. 

 - Kenya: around 95 million liters of milk are lost each year, worth around US$22.4 million

 -  Tanzania: about 59.5 liters of milk are lost each year, over 15% of the total dairy production during the dry season 
and 25% in the wet season

 - Uganda: approximately 27% of all milk produced is lost, worth around US$23 million per year
Source: Lundqvist et al., Saving Water: Form Field to Fork, 2008

Contrary to medium- and high-
income countries, the majority of 
waste in low-income countries 
has financial causes, rather than 
behavioral, particularly in relation to 
storage facilities and infrastructure. 
For instance, grain is often 
heaped on the ground and merely 
covered with a sheet, enabling 
easy access for rodents.73 Losses 
could be reduced by constructing 
sturdy silos and providing more 
refrigeration facilities, both of 
which are expensive.74 A variety 
of different storage structures are 
available according to the scale 
of operation and may either be 
open to air exchange or airtight 
(hermetic). Hermetic stores by 
themselves prevent pest damage. 
Grains can be stored in sacks of 
various types on both a small and 
large scale. For medium- or long-
term storage, hermetic sacks may 
be used when benefits outweigh 

costs. In other situations, traditional 
mud stores (as well as more 
modern plastic or metal silos) may 
significantly reduce the PHL of 
smallholders.75. 

3.2.  In Middle and 
High-income 
Countries

In middle and high-income countries, 
food is wasted to a significant extent 
at the consumption stage, with food 
usually being discarded in spite of its 
suitability for human consumption.76 
Processing, distribution and retailing 
are also responsible for the amount of 
food losses. Over-ordering of stock, 
cosmetic imperfections (weight, size, 
shape and appearance) and other 
issues contribute to food waste.77 
Furthermore, higher ‘appearance 
quality standards’ by supermarkets 

for fresh products have led to a 
rise in food waste.78 Increasingly 
strict rules and labeling of food due 
to consumers’ increasingly high 
standards and expectations have 
resulted in   a large part of the food 
supply being unsold or withdrawn 
from the food supply chain. 
Expiration dates are also a leading 
cause of food wastage and are often 
considered as ‘safety dates’.

The extent of waste is partly a 
reflection of prices: food is cheap 
enough for consumers to not worry 
about wasting it.79 As reported by 
the United Nations Environmental 
Programme (UNEP), food waste is 
responsible for several environmental 
problems that range from the 
wasteful use of chemicals, such as 
fertilizers and pesticides to more fuel 
being used for the transportation 
and production of chemical inputs, 
and even more rotting food creating 
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methane - one of the most harmful 
greenhouse gases that contribute to 
climate change. 

In medium- and high-income 
countries, food losses often occur 
in the later stages of the food 
supply chain due to transportation 
losses during processing, poor 
temperature management, trimming 
scraps.80  Most food losses occur at 
the consumer level than from the 
actions of retailers.81 In households, 
waste occurs due to spoiled 
food, expiration dates, leftovers 

from meals and a general lack of 
carelessness or knowledge about 
correct storage conditions and shelf 
lives of different food products as 
well as poor planning of grocery 
shopping, cooking and the limited 
availability of smaller packaging 
sizes.82 Food merchandizing has also 
changed with greater emphasis on 
coupons, discount offers and super-
sizing or portions, leading consumers 
to increase their expectations of 
serving sizes and buying more than 
they need.83 The discard of edible 
food in retail, food services and 

households is the biggest problem in 
these countries.84 Significant losses 
in the first segments of the food 
chain in the rich countries depend 
on what food is being produced, for 
instance, quite significant volumes 
of food are lost and wasted in the 
US, losses at the farm level are 
about 15 – 35%, depending on the 
industry.85 Generally, the widespread 
use of mechanization and cold 
chain technologies keep on-farm 
PHL lower than those in low-income 
countries.86 

Figure 5: Factors influencing food waste in BRIC/transition economies

Decline in 

agricultural sector as % GDP

Pressures to diversify 

production, net migration 
from rural areas, increase 
in food processing sector.

Increased Affluence

Growth in post-consumer 
food waste, ‘over-nutriton”; 
more arable crops diverted 
to animal feed to satisfy in-
creased demand from meat, 
poultry and diary products.

Demand for more 

perishable and more highly 
precessed foods

Fresh fruit/ vegetables, 
dairy, fish and meat, 
ready meals / conve-
nience foods (less food 
preparation time)

Globalisation of  
food market

Displacement of tradi-
tional markets and whole-
salers by supermarkets; 
initially with imported 
processed foods, then 
fresh and locally pro-
cessed foods.

Increased demands on growers 
suppliers and markets.

Increase in new/fresh/higher 
quality product demanded, 
putting pressure on growers, 
infrastructure and marketing.

Urbanisation

Greater need for extended 
FSC’s from rural areas 
into cities; inter-region-
al transport of food; 
greater need for cool/
cold chains for fresh 
food products

Increased food waste

Source:  Foresight Project on Global Food and Farming Futures Science, 2010
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3.3.  Consumer 
Behavior, 
Appearance 
Quality Standards 
and Consumer 
Attitudes 

One of the main causes of food 
loss and waste in medium- and 
high-income countries is a result 
of consumer behavior. Consumers’ 
demands in medium- and high-
income countries for a variety of food, 
animal products, FFVs and other 
sensitive and perishable food items 
have led to a higher risk of losses 
and waste of food. 87 The increasing 
preference for animal food items, 
FFVs tends to shorten the durability 
of food and increase losses and 
waste.88 Livestock products, fish and 
FFVs lose value very quickly without 
proper refrigeration.89 

Higher ‘appearance quality standards’ 
from supermarkets for fresh products 

have also led to increased food 
waste.90 Produce is rejected by 
supermarkets at the farm gate if it 
does not comply with the rigorous 
quality standards relating to weight, 
size, shape and appearance of crops 
because supermarkets often believe 
that consumers will not buy food that 
does not have the expected weight, 
size or appearance. Increasingly 
strict rules and labeling of food along 
with consumers’ increasingly high 
standards and expectations lead to 
a large part of the food supply being 
unsold or withdrawn from the FSC.

Furthermore, other concerns, 
including public health, environmental 
and ethical issues are becoming more 
and more important in the FSC.  With 
consumers increasingly concerned 
about food safety and demanding 
high quality fresh produce, more 
and more food is being thrown 
away in spite of its suitability for 
consumption.91 

These consumer choices are 
influenced by moral, normative, 

emotional and social factors.92 One of 
the most important reasons for food 
waste at the consumption level is the 
fact that the population can afford 
to waste food due to its abundance. 
In both the US and the EU, the last 
decades have seen an increase in the 
amount of food available per person 
in retail and restaurants.93 Other 
drivers in medium- and high-income 
countries are the composition of 
households – an ageing population 
and the growth in single-person 
households lead to more food 
waste.94 

What is needed is increased public 
awareness and education on these 
issues, in order to change consumers’ 
attitudes towards food.95 Education or 
exhortation might make a difference, 
but the extent of waste is partly a 
reflection of prices: food is cheap 
enough for consumers not to worry 
about wasting it, and prices seem 
unlikely to rise by enough to change 
that attitude.96 
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4.  Environmental Impact of Food Losses and 
Waste 

It is important to consider that food 
production is resource intensive 
and has significant environmental 
consequences. Food is, on average, 
responsible for about one fourth 
of the climate impact of private 
consumption and approximately 
one third of other environmental 
impacts.97 The later food is wasted 
in the supply chain, the larger the 
environmental impact. In particular, 
food waste is largely generated by 

FFVs, fermentation, dairy, meat, 
and seafood industries.

It is clear that the impact of food 
waste is not only financial, as 
food waste contributes to excess 
consumption of freshwater and 
fossil fuels, which along with 
methane and CO2 emissions from 
decomposing food, impacts global 
climate change.

As reported by UNEP (2009), food 
waste is responsible for several 
environmental problems ranging from 
the wasteful use of chemicals, such as 
fertilizers and pesticides to increased 
fuel use for transportation and the 
production of chemical inputs, and 
the creation of methane through 
rotting food - one of the most harmful 
greenhouse gasses (GHGs) that 
contributes to climate change.98 

Figure 6: Food life-cycle chain

Source: UNEP, Forum on Sustainable Agri-Food Production and Consumption, 2011

The reduction of food waste has 
a large potential to reduce the 
environmental impact related to food 
production and consumption, increase 

the efficiency of the use of resources 
in the food chain, and improve food 
security by increasing the amount of 
food available for human consumption.

Demand for fresh produce, meat, 
fish and dairy will increase in 
BRIC/transition countries over the 
foreseeable future, placing even 
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greater demands on the environment 
and promoting higher rates of food 
wastage. For instance, the growth in 
annual household demand in India 
for high value perishable products 
between 2000 and 2020 is likely 
to equate to a doubling in demand 
for meat, fish and eggs. Such 
rapid growth in demand is likely to 
increase food wastage unless there 
are significant improvements in the 
supply chain improvements following 
these propositions.

In the case of Brazil - a major global 
food producer - deforestation and 
land use changes associated with 
agriculture account for over 70% 
of greenhouse gas emissions of 
this country.99 If the food produced 
is not consumed, the tremendous 
impact on the environment has 
been unnecessary. The livestock 
sector is by far the single largest 
anthropogenic user of land. 
According to the FAO (2006), 
grazing occupies 26% of the Earth’s 
terrestrial surface, while feed crop 
production requires about one third 
of all arable land.100 

In recent decades global appetite 
for meat has exploded, driven by 
industrialized and BRIC countries and 
their growing demand for goods. 
Animal products tend to have the 
worst environmental impacts, as 
producing them requires the most 
amounts of resources - mainly 
chemical fertilizer, feed, fuel, pesticides 
and water - and pound for pound, they 
generate more polluting manure. It also 
generates GHGs and large amounts of 
wastewater that pollute groundwater, 
rivers, streams and ultimately, the 
ocean. According to recent studies, 
about 20% of edible meat gets thrown 
out without being consumed.101 

Food wastage is also water wastage. 
It is important to remember that 
agriculture is the largest human use 
of water. Mexican agriculture - for 
example - accounts for 77% of the 
total water use in the country.102 
Agricultural practices need to be 
targeted to also reduce the wastage 
of water, given that large quantities 
of water are used to produce the 
food that is lost.

Food waste now accounts for 
more than one quarter of the total 
freshwater consumption and uses 
more than 300 million barrels of oil per 
year.103 Moreover, increasing amounts 
of wasted food come from countries 
where water is scarce, meaning that 
the food discarded has a huge hidden 
impact on the depletion of valuable 
water resources across the world. An 
estimated 1.4 billion people already 
live in areas where there is not enough 
water available to meet cover the 
needs of the population, let alone the 
needs of aquatic ecosystems.104 Water 
will continue to be a key constraint 
to food security, unless we change 
the way we think and act about the 
whole chain, from production to 
consumption. 

Food production has become 
increasingly dependent on energy 
derived from fossil fuels. Today, 
industrial agriculture consumes fossil 
fuels for several purposes such as 
fertilizer production, farm equipment 
and processing, packaging and 
transportation. There is a critical 
need to recover and recycle nutrients 
from organic waste streams and use 
them as productive inputs of organic 
fertilizer. Enormous quantities of 
valuable organic nutrients could be 
recovered from intensive livestock 
farming, food processing sites, 

municipal green wastes, and human 
sewage wastes in both rural and 
urban communities.

Although transportation-related 
emissions do not vary widely 
among different types of food, 
transportation accounts for a 
much higher fraction of the overall 
footprint of vegetable proteins 
because they have significantly lower 
emissions overall. Increasing demand 
for non-seasonal food and exotic 
food in industrialized countries is 
leading to a large increase in the 
distance of travel from the farm to 
tables, known as ‘food miles’. In the 
UK, for example,  the annual amount 
of food moved by heavy goods 
vehicles has increased by 23% since 
1978.105 On top of that, transport 
of food by air has the highest CO2 
emissions per tonne, and is the 
fastest growing method of transport.

CO2 emissions

Globally, agriculture and food 
production combined are responsible 
for the generation of around 20% 
of all GHGs.106 This is approximately 
the same amount as the industry 
sector but higher than the transport 
sector. Therefore, agriculture has 
an inevitable impact in relation to 
both the production of the GHGs 
responsible for climate change and 
in relation to the alleviation of the 
effects of climate change. 

The major GHGs produced by 
agriculture are Carbon dioxide 
(CO2), Methane (CH4), and Nitrous 
Oxide (N2O). All forms of agriculture 
generate CO2, while CH4 is primarily 
a product of livestock and N2O a 
consequence of the use of nitrogen 
fertilizers in arable agriculture. Both 
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CH4 and N2O are more damaging 
than CO2, which is why the GHGs 
impact of agriculture is so high. 
Lamb, beef, cheese, pork and farmed 
salmon generate the most amounts 
of GHGs.107

Methane is 23 times more potent 
than CO2 as a greenhouse gas.108 
According to Lundqvist (2008), 
livestock production alone accounts 
for approximately 18% of total global 
GHG emissions. While beef and 
lamb generate comparable amounts 
of methane and require similar 
quantities of feed, lamb generates 
more emissions per kilo in part 
because it produces less edible meat 
relative to the sheep’s live weight. 

Chickens generate no methane and 
have far fewer emissions during 
production, but processing is 
more energy- and water-intensive 
than other meat processing. Meat, 
eggs and dairy products that are 
certified organic, humane and/or 
grass-fed are generally the least 
environmentally damaging.109

The vast amount of food going 
to landfills makes a significant 
contribution to global warming. 
Wasted food, most of which is sent 
to landfills, contributes to global 
warming because each metric 
tonne of food scraps generates 4.5 
times the amount of CO2. Indeed, 
the increase of wasted food is 

responsible for 10% of the GHGs 
emitted by wealthy countries, such 
as the UK and the US110 

WRAP has mapped food waste 
along the FSC for selected foods 
in the UK, with goal of developing 
recommendations for improving 
supply chain management. The 
organization also aims to reduce 
packaging waste and consumer 
food waste by carrying out research, 
disseminating information on best 
practices and promoting awareness. 
WRAP estimates that if food were 
not discarded in this way in the 
UK, the level of greenhouse gas 
abatement would be equivalent to 
removing 1 in 5 cars from the road.111 
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5.  What are the Options to Preventing and 
Minimizing Food Losses?

As stated by the European 
Commission, good waste 
management begins with the 
prevention of waste.112 Food loss 
reduction strategies should take into 
account the various sectors that are 
strongly interrelated, for instance, 
investing in storage and cold chain 

infrastructure alone is not enough 
to be effective. Instead, investments 
should be made in improving road 
networks, transportation, electricity 
supplies and communication, as 
well as post-harvest handling of 
drying, cleaning, grading, packing 
or otherwise conditioning of the 

products to be stored. Furthermore, 
investment in storage structures 
should be accompanied by the 
provision of advice and training 
on design, ownership and proper 
management. 

Figure 7: Key areas for action to reduce food losses and waste

Source : Foresight Project, The Government Office for Science of UK, 2010

Developing and industrialized 
countries face different challenges 
and solutions must be envisaged 
according to their possibilities and 
needs. In low-income countries, 
measures should foremost have a 
producer perspective, for example 
by improving harvest techniques, 

farmer education, storage facilities 
and cooling chains.113 Drivers 
for change also include more 
widespread education of farmers 
relating to the causes of PHLs, 
and more effective value chains 
that provide sufficient financial 
incentives at the producer level, 

opportunities to adopt collective 
marketing and better technologies 
supported by access to microcredit, 
and the public and private sectors 
sharing the investment costs 
and risks in market-orientated 
interventions.114
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In industrialized countries, on the 
other hand, solutions at the producer 
and industrial level would only be 
marginal if consumers continue 
to waste at the current levels. 
Consumer households need to be 
informed and change their behavior, 
which causes the current high levels 
of food waste.115

5.1.  In Middle- and 
High-income 
Countries

a) Increasing incentives and 
penalties 

At present, there is no financial 
incentive for supermarket retailers 
to reduce current waste levels in 
neither BRIC or OECD countries. This 

is because the alternative of reducing 
waste may be more expensive than 
simply disposing of excess supply – 
in part because the environmental 
impacts of food waste have not 
been internalized; and because in 
these countries food is still relatively 
plentiful and sufficient to meet 
consumer needs. With a growing 
global population and dietary 
transition in BRIC countries, the 
opportunity costs of wasting food 
will increase over time.

To effect change in the retail part of 
the value chain, economic incentives 
around waste must be addressed, 
so that the economic drivers behind 
producing and wasting more food 
are reversed. This may require 
greater accountability for waste, 
with waste producers held legally 
or financially responsible for its 

generation. Better waste legislation 
or information - with a threat of 
legal sanctions or exposure to 
consumers where necessary - may 
push retailers to reduce waste. 
Voluntary agreements to reduce 
food waste, such as the Courtauld 
Commitment in the UK, may provide 
an alternative to regulation. This 
agreement between major UK 
supermarkets and WRAP aims to 
reduce household waste by working 
with companies to map packaging 
waste growth and begin delivering 
absolute reductions in packaging 
waste. More than 35 major retailers, 
brands and distributors signed the 
Courtauld Commitment in March 
2005, representing 92% of the UK 
grocery market. Since 2005, the 
stakeholders have met annually to 
assess progress, share best practices 
and develop further initiatives.116

Figure 8: Courtauld Commitment’s most favored options

Source : WRAP, Courtauld Commitment, 2012
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The political emphasis on farmers/
suppliers to increase production can 
be shifted into a more sustainable 
focus by increasing the availability 
of food through waste reduction. 
Improved forecasting by suppliers 
and retailers has an important 
role to play in reducing waste at 
the food manufacturing and retail 
stages. Presently, insufficient 
pressure is being put on suppliers 
and retailers to forecast demand 
and supply accurately. The 
opportunity to increase incentives 
to undertake forecasting accurately 
has the potential to reduce waste 
significantly. The UK and the 
Netherlands have created financial 

incentives to test forecast models 
in order effectively to reduce waste 
through the adoption of improved 
forecasting methodologies and 
information systems.

Most consumers in developed 
countries have weak financial 
incentives to minimize food waste 
because they have access to an 
abundance of inexpensive, readily 
available food. In the US, over a 
period of approximately 80 years 
(1929–2008), food expenditure by 
families and individuals as a share 
of disposable personal income 
decreased from 23,4 to 9,6%.117 In 
general, most consumers in the 

US do not appear to be concerned 
about food waste and this may also 
be true in other developed countries. 
If consumers were better informed 
about the amount and value that 
they waste annually, including its 
share relative to their household’s 
budget, they would potentially waste 
less. The WRAP study found that 
the average household in the UK 
throws out £480 (US$745) of food 
and drink each year. In an earlier 
study by WRAP, almost 0·70 of the 
284 households that kept 1-week 
diaries of their discarded food 
were subsequently committed to 
discarding less food.18

Box 3: Examples of incentives to reduce food waste

Fiscal policy can encourage cooperation amongst farmers as well as improve infrastructure and access to 
extension services. Fiscal incentives should be provided to encourage successful farmers to grow more food 
in developing countries and to engage with the markets (for instance through preferential tax treatment). 
However, fiscal incentives may prove to be problematic and can lead to negative behavior. 

Market incentives provide an alternative to fiscal incentives: for instance, the establishment of the Fair-Trade 
brand can create incentives to engage farmers in cooperatives and community-based farming. 

Various pricing mechanisms can impact the type of storage and distribution undertaken. Pricing mechanisms 
include percent of crop share, market price, input price and these determine the type of storage. As an example, 
historically, tea was purchased through an auctioning system which required storage.

Although greater storage of produce may be driven by consumers, in order to overcome periods of potential 
shortages (such as during periods of civil unrest), in the longer term, governments may be a main driver as a 
measure to maintain country stability. China may be seen as an example, which has stored strategic reserves, in 
order to maintain country stability. Storage increases shelf-life and encourages access to the market at different 
points and can be used to stabilize prices or as a food security measure.

Source: Foresight Project, The Government Office for Science of UK, 2010

Governments also have incentives 
to monitor landfill use and promote 
efficient means of reducing the 
amount of waste that goes to 
landfills to limit their costs and 
decrease risks to the environment, 
such as the production of methane 
and leachate (a mixture of liquid 

waste, organic degradation by-
production and rain water).119

b)  Liaising with Charity 
Organizations

In industrialized countries, errors 
during processing lead to final 

products having the ‘wrong’ weight, 
shape or appearance, or damaged 
packaging, without affecting the 
safety, taste or nutritional value of the 
food. In a standardized production 
line these products often end up 
being discarded. Both commercial 
and charity organizations could 
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arrange for the collection and sale 
or use of discarded ‘sub-standard’ 
products that are still safe and of 
good taste and nutritional value.120

In the US, the largest supermarket 
chains and many other companies 
provide food to charitable 
organizations. The US business 
environment is favorable towards 
food redistribution, because 
there are tax incentives to do 
so, there is legal protection from 
Good Samaritan laws and it can 
help improve corporate image.121 
Companies are penalized for 
generating excess agricultural 
production and food waste as they 
must pay for its disposal in landfills 
or by incineration. Governments 
have incentives to monitor landfill 
use and promote efficient means 
of reducing the amount of waste 
that goes to landfills, in order to 
limit their costs and to decrease 
risks to the environment, such as 
the production of methane gas, 
which has been linked to climate 
change, and leachate (a mixture of 
liquid waste, organic degradation 
by-products and rain water), which 
has the potential to contaminate 
groundwater. In the US, there is 
increased interest in diverting food 
and other organic wastes away 
from landfills. Future diversion will 
be governed by incentives such as 
climate change mitigation policies 
and landfill organics bans.

c)  Increasing Awareness and 
Information Campaigns

Consumers and all other actors 
in the food chain need to be 
informed about food waste and 
its environmental and economic 
impacts, and of the easily applicable 
and effective prevention methods.122 
Campaigns to highlight the extent 
of waste and the financial benefits 
of reducing it are needed. A 
product with better quality or an 
improved shelf life, which comes as 
a result of alternative processing or 
preservation techniques, may reduce 
food wastage, while simultaneously 
lowering the costs of distribution, 
as well as minimizing energy usage 
during processing and transport. 

Cultural shifts in the ways 
consumers value food, which can 
be promoted through education, 
increased awareness of the FSC 
and food waste’s impact on the 
environment, have the potential to 
reduce waste production. Consumer 
education campaigns should 
increase knowledge and awareness 
of appropriate portion sizes, food 
purchasing skills, meal planning, 
use of left-over, food safety, food 
discard behavior and interpretation 
of sell-by or use-by dates123 Improved 
food labeling and better consumer 
understanding of labeling and food 
storage also have the potential to 
reduce food waste.124 

There is a need to raise public 
awareness about food waste: in 
the UK and Brazil, where data have 
been collected on post-consumer 
food waste, the indications are that 
consumer awareness is low. For 
many consumers where behavioral 
data have been collected, the 
act of throwing away food is an 
unconscious act – they often do not 
realize that they are throwing away 
food, and have little or no awareness 
of doing so. Food waste campaigns 
have emphasized the cost of food 
waste to Brazilian consumers (an 
approach also tried in the UK by 
WRAP): for instance, avoidance of 
20% of a household’s food waste 
would result in a monthly economy 
of US$32.125

Economic arguments can be used 
to motivate individual consumers 
to reduce food waste. Simple logic 
dictates that if households purchase 
food with more foresight (having 
planned their meals and checked 
their food stocks at home) and 
manage their food stocks better, 
then they will save money and be 
able to diversify their shopping 
basket and ‘trade up’ to better 
quality food. Point of purchase and 
on-pack information on storing 
and portioning food and food date 
labels can help consumers to reduce 
food waste – as many consumers 
are unaware of difference between 
‘use by’ and ‘best before’ dates, and 
waste food unnecessarily.
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Figure 9: Better use for Food Waste

Source: Earl-Torniainen P., Tackling Food Waste, 2012

5.2.  Innovations to 
Reduce Post-
consumer 
Food Waste in 
Households

a)  Launching Innovative 
Partnerships for Research 

Research and reliable loss estimates 
for the different foods and stages 
in the postharvest chain are needed 
to identify where food waste can be 
minimized efficiently. More research 
is also needed on how agricultural 
policies (for example output-based 
subsidies) might promote over-
production and thus increase food 
waste and whether other policies 
could provide useful incentives 
to reduce food waste.126 Research 
is being conducted on the role of 
packaging in prolonging the shelf 
life of food products and reducing 

their wastage as well as  the use of 
food that is no longer fit for human 
consumption as animal feed or as a 
source of energy through processes 
such as anaerobic digestion.

Thus, the impetus is on public 
and private efforts to make better 
use of available food supplies 
by recovering food safe for 
consumption that would otherwise 
be wasted.127 

WRAP encourages leading retailers, 
brand owners and their supply 
chains to identify collaborative 
approaches towards reducing the 
amount of food and packaging 
waste that ends up in the household 
bin and ultimately in landfill. 

One industrial purpose being 
explored in the US, the UK and 
other developed countries, is the 
use of anaerobic digestors to take 

feedstock, food and agricultural 
waste and wastewater plant 
biosolids to produce biogas and 
other valuable outputs (e.g. compost 
material). However, digestors need 
a continuous supply of materials to 
remain profitable and there is some 
concern that this could divert food 
from feeding programs.

b)  Innovative Packaging and 
Distribution

The greatest potential for the 
reduction of food waste in the 
developed world lies with retailers, 
food services and consumers. 
Innovative technology throughout 
the FSC, in both developed and 
developing countries, particularly 
in packaging, contributes to 
improving shelf-life for perishable 
foods and semi-prepared meals.128 

Active and intelligent packaging 
technologies can extend product 
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shelf-life and help reduce wastage by 
clarifying the suitability of a product 
for consumption. The reduction of 
packaging waste has become a major 
issue for consumers and society and 
is the subject of much lobbying and 
government initiatives. Active and 
intelligent packaging introduces 
new perspectives for the packaging 
of food, such as the concept of 
intentional migration of substances, 
for example preservatives and 
antioxidants from packaging into 
food. 

Industrialized countries have 
extensive and effective cold 
chain systems to prolong product 
shelf-life, and more sophisticated 
management and new technologies 
continue to improve the efficiency 
with which food is brought into 
stores, displayed and sold. Just-
in-time production and the use of 
computerized stock control have 
dramatically decreased the volume 
of stock within the food chain, 
which has driven down costs.129

In some countries, suppliers 
currently have an incentive to 
oversupply in order to guarantee 
that retail demand is met: this 
situation acts as a disincentive to 
reduce waste. In order to effectively 
tackle food waste these economic 
incentives must be changed. A 
side effect will also be to free up 
land that can be used for other 
effective and sustainable uses.130 In 
the developing world, the transfer 
of existing technologies and the 
spread of good practice, linked to 
market-led investment, have the 
greatest potential to reduce food 
waste across the FSC.131

5.3.  In Low-income 
Countries

In low-income countries, food 
may be lost due to premature 
harvesting. Poor farmers sometimes 
harvest crops too early due to 
food deficiency or the desperate 
need for cash during the second 
half of the agricultural season. At 
the grower stage, changes are 
needed to encourage farmers to 
reduce waste at the production 
end of the value chain. Given that 
many smallholders in LDCs live 
on the margins of food security, a 
reduction in food losses could have 
an immediate and significant impact 
on their livelihoods.

a)  Facilitating Access to 
Information and Training

At the grower stage, the highest 
priority areas include the 
development of locally appropriate 
information systems and education, 
technology and knowledge transfer 
and access to improved post-
harvest infrastructure, particularly 
in the case of smallholders, 
facilitating better access to markets 
and a greater diversity and quality 
of products. 

Exchanging information can play 
a major role in reducing PHLs, an 
example being APHLIS (African 
Post Harvest Losses Information 
System) – a network of local 
experts in East and Southern Africa, 
backed up by a database and 
postharvest loss calculator, that 
together facilitate the estimation 
by province of annual PHLs for the 
cereal grains of the countries of 
Eastern and Southern Africa.132

Interventions in low-income 
countries must focus on training 
and upgrading technical capacity 
to reduce losses, increase efficiency 
and reduce labor intensity of the 
technologies that are employed.133 

Poor storage facilities and lack of 
infrastructure are major causes 
of PHL. Fresh products like fruits, 
vegetables, meat and fish straight 
from the farm or after the catch 
can be spoilt in hot climates due 
to a lack of infrastructure for 
transportation, storage, cooling and 
markets. 

A better dissemination of research 
results would be useful as well 
as an increased access to market 
information.

The use of Information and 
Communication Technologies 
(ICTs) and mobile phones, in 
particular, could help improve 
market information and allow 
producers to make better decisions 
about timely supply to markets, 
avoiding or at least reducing 
seasonal gluts. 

b)  Organizing Small-scale Farmers 
and Promoting Collective 
Marketing

Small resource-poor farmers can 
be organized in groups to produce 
a variety of significant quantities 
of cash crops or animals, through 
which they can receive credit from 
agricultural financial institutions or 
advance payments from buyers of 
the produce. Cooperation among 
farmers could reduce the risk of 
overproduction by allowing surplus 
crops from one farm to solve a 
shortage of crops on another. 
Market incentives, fiscal incentives, 
consumer pressure, and education 
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have to be targeted, in order to 
promote significant changes.134

In storage and distribution systems, 
there is a need for shorter supply 
chains with fewer intermediaries 
and with food processing facilities 
closer to growers and end-markets 
(adding more economic value 
locally and improving the quality 
and durability of food). Investment 
in new, appropriate technology 
to reduce post-harvest waste and 
to upgrade storage facilities and 
cooling chains135 should be a priority 
before encouraging producers to 
increase productivity. 

Suitable market institutions need 
to be developed and promoted 
to enable marketing groups 
and individuals to best respond 
to market demand. Collective 

marketing can take various 
forms and for grains may include 
inventory credit schemes and 
Warehouse Receipt Systems to 
accelerate the efficient removal 
of the crops from the farmer into 
safe centralized storage. Successful 
markets depend on a consistent 
supply of produce of better quality 
and this can be achieved by 
adopting and adapting improved 
technologies that also lower PHLs. 

c)  Up-scaling Infrastructure and 
Improving Control Management

Without management controls, it 
is estimated that pathogen, pests 
or weed species have the potential 
to inflict pre-harvest yield losses 
ranging from 44-54% in wheat, 
64-80% in rice, 58-75% in maize, 
73-80% in potatoes and 49 – 69% 
in soybeans, just to make some 

examples. Even with controls – 
globally - losses average 28% in 
wheat, 37% in rice, 31% in maize, 
40% in potatoes and 26% in 
soybeans.136

The postharvest systems of LDCs 
need considerable investment 
to create more formal markets 
and improve their performance 
to a point where PHLs can be 
substantially reduced. Some of 
these improvements need to 
take the form of public ‘goods’, 
including infrastructure, such as the 
development of networks of all-
weather feeder roads, in order for 
crops to  reach markets – a problem 
that has been especially acute in 
Africa where transport costs can be 
five times those in Asia.137

Box 2: Reducing Post Harvest Losses in Sub-Saharan Africa 

Crop varieties: grain varieties with better postharvest characteristics should be developed. It is important to strive 
for grain varieties that have greater resistance to damage from insect pests and fungi. However, to date, little 
progress has been made despite many years of research. Genetic transformation may offer opportunities, but this 
may not be acceptable in many SSA countries.

Harvesting: use of mini-combine harvesters may offer opportunities to farmer groups to reduce labor requirements 
and gather a full harvest. The costs of the technology are high, so the benefits may only apply where the crop is 
sufficiently valuable, for example in SSA’s expanding rice industry. Currently, in most situations it is unlikely that 
changes can be made to traditional smallholder harvesting methods.

Drying grain: use of various drying equipment reduces physical losses and potential contamination with mycotoxin. 
The type of equipment employed depends on the scale of farm production; tarpaulins can be used to cover small 
quantities of grain in damp weather, whereas larger quantities may be put into drying cribs or processed in various 
types of mechanical dryers. Mechanical dryers would be more appropriate for farmer groups than for individuals.

Threshing, shelling, and winnowing of grain: use of mechanized rice threshers/winnowers and maize shellers 
can speed up postharvest operations and deliver improvements in grain quality and quantity. These may be hand 
powered or motor driven and have become more relevant as labor shortages increase. Access to motor-driven 
equipment would need to be through farmer groups or supplied as part of contract farming arrangements.

Source: The World Bank/FAO, Missing Food, 2011
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d)  Improving Post-harvest Handling, 
Processing and Storage

Although natural disasters played 
a significant part, in 2010 losses 
associated with poor post-harvest 
technologies were estimated to 
account for between 25 – 50 million 
tonnes per year, a similar level to 
those caused by natural disasters.138 

Reducing postharvest food losses 
must be an essential component 
of any strategy in developing 
and industrialized countries to 
make more food available without 
increasing the burden on the 
natural environment. Investing in 
post-harvest technologies to reduce 
food losses could significantly 
increase the food supply in Sub-
Saharan Africa.139  

Knowledge and technology transfer 
of effective storage and distribution 
systems to farmers result in increases 
in profits without increasing 
production. In years with food 
surpluses, the prices received for 
goods will be low. One option is to 
store surplus for lean years, but there 
may not be suitable storage facilities. 
Thus, investment and engineering 
skills are strongly needed.

Research conducted in several 
countries in Africa demonstrated 
that irradiation can potentially 
be used to reduce high PHLs 
of products, such as roots and 
tubers, dried meat and fish; ensure 
microbiological safety of spices and 
dried vegetable seasonings; and to 

control insect infestation of fresh 
and dried fruits for export.140

e) Addressing Waste Disposal
As urbanization continues to 
take rise, the management of 
solid waste is becoming a major 
public health and environmental 
concern in urban areas of many 
developing countries. Solid waste 
management is an enormous task 
in developing nations all over the 
globe due to factors like poverty, 
population explosion and a lack of 
proper funding by the government. 
Disposal methods, such as 
incinerators, landfill, pyrolysis 
and gasification, are efficient but 
have negative impacts on the 
environment and also pose a threat 
to public health.141

Disposal (land-filling, incineration 
with low energy recovery) is 
defined as the worst environmental 
option by the European 
Commission. Land-filling invokes 
major environmental risks such as 
emissions of GHGs and pollution 
of soil and groundwater and 
withdraws valuable resources 
(for example compost, energy) 
irrevocably from economic and 
natural cycles. Land-filling also 
violates the guiding principles of 
EU waste and sustainable resource 
management policy, notably the 
‘waste hierarchy’.142 Decomposing 
waste releases dust, smog odors 
and toxic gases, including ammonia 
and hydrogen sulfide, which 
degrade air quality and can cause 

itching, dizziness and discomfort to 
workers and nearby residents. 144

In some developing countries, 
reducing waste may be more 
expensive than simply disposing 
of excess supply - in part because 
the environmental impacts of food 
waste have not been internalized, 
and because in OECD and BRIC 
countries food is still relatively 
sufficient to meet the needs of 
consumers.144 

While composting provides an 
alternative to landfill disposal of 
food waste, it requires large areas 
of land; produces volatile organic 
compounds (smog precursors), 
which are released into the 
atmosphere; and consumes energy. 
Consequently, better recycling 
alternatives to composting 
food waste should be explored. 
Anaerobic digestion has been 
successfully used for many years 
to stabilize municipal organic solid 
wastes, and to provide beneficial 
end products, that is, methane gas 
and fertilizer. 145

Some political solutions in 
industrialized countries may include 
the taxation of foods with the 
highest waste to increase their 
income elasticity, increasing the 
cost of and taxes on waste disposal 
(particularly food by-products and 
food waste), developing private and 
public sector partnerships to jointly 
reduce food waste and sharing 
responsibility to reduce waste.146 
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Figure 10: Waste external costs

Source: Secretariat of the Basel Convention, Vital Waste Graphics 3, 2012, p. 24
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6. Challenges Ahead and Policy Options

With a growing global population 
and changing dietary needs the 
opportunity costs of wasting food 
will increase over time. In order to 
incentivize change in the retail part 
of the value chain the economic 
incentives of waste must be 
addressed. Increasing the cost of and 
taxation on waste disposal, particularly 
food by-products and food waste, 
could lead to a reduction of food 
waste. This may, however, provide 
adverse incentives for illegal dumping.

Priorities for reducing post-
consumer food waste include public 
education campaigns for better 
management of food (improving 
home economics skills) and to make 
food waste socially unacceptable. 
It has been agreed that careful 
messaging to consumers, in order to 
avoid ‘nanny state’ messages is an 
important method (using a mixture 
of humor with a bit of guilt) and that 
campaigns will need to consider 
cultural sensitivities.

The nature of the retail supply chain 
will change, with more sales being 
conducted over the internet and 
more centralized (and possibly 
shared) distribution systems, 
resulting in less waste in both OECD 
and BRIC/transition countries. 
Conversely, an increase in choices 
combined with an increase in the 
scale of food supply will create 
larger format supermarket chains, 
with enormous waste management 
challenges.

For LDCs, there is a wide range of 
priority areas for further research 
efforts but key among these must be 
studies on the implications of climate 
change for on-farm PHLs and options 
for smallholder adaptation, and the 

development of an authoritative 
approach to cost–benefit analysis for 
postharvest interventions, in order to 
guide policy-making and the efficient 
use of resources.

There are a number of emerging 
themes in improving supply chain 
information management and 
logistics that feature in the platforms 
under development by major 
European retailers, that could help 
to reduce food waste and losses 
in those countries whose FSCs are 
moving towards the developed 
world ‘supermarket model’. 
Examples under development in the 
UK include Sainsbury’s Real Time 
Supply Chain system.147 Morrisons’ 
Evolve Programme (which involves 
upgrading warehouse management 
and supply chain systems) and Marks 
and Spencer’s ‘Q’ platform (a system 
with improved demand forecasting, 
order planning, replenishment and 
merchandising and promotions 
management systems).148

These systems have a number of 
common features that have potential 
to reduce waste. They use IT systems 
to link electronic point-of-sale 
(EPOS) data and shared (retailer/
supplier) stock inventory data to 
demand forecasting, ordering and 
stock replenishment systems. The 
objective in linking these systems 
is to generate in-day sales data to 
inform buying decisions, improve the 
accuracy of stock control measures, 
improve product availability rates 
(without the need for over-ordering), 
and to extend the lead time on 
orders placed with suppliers. This, in 
turn, provides suppliers with more 
time to fulfill orders and avoids pre-
emptive over-production, which is 
a common practice in the industry, 

due to high contractual penalties for 
partial or total non-delivery of orders.

A further innovation that improves 
inventory control is the use of stock 
tracking technologies like radio 
frequency identification (RFID) tags 
and labels. These allow for stock to 
be identified and inventoried when it 
enters a radio field at any point in the 
supply chain, rather than requiring 
line of sight, as is the case with bar 
code systems. RFID technologies 
are already being widely applied 
to supply chain management from 
farm to market in different countries. 
For instance, in Thailand, these 
systems are used specifically to 
assess rice FSC loss in storage and 
transport phases and to improve 
the traceability from paddy through 
milling to the packaging plant.149 The 
system has permitted integration of 
data on Good Agricultural Practice 
(harvesting, drying, paddy packing 
and storage) with information on 
transport and milling stages. For 
improved stock control of fresh 
produce, smart labels have been 
developed that include time and 
temperature indicators (TTIs), 
providing a more realistic assessment 
of the residual shelf life and quality of 
food products.

Looking forward, it would be 
beneficial for developed countries to 
provide national estimates of food 
waste and information on where to 
target resources, in order to decrease 
food waste efficiently.  For LDCs, 
there is a wide range of priority areas 
for further research but key among 
these must be conducting studies on 
the implications of climate change 
for on-farm PHLs and options for 
smallholder adaptation, and the 
development of an authoritative 



30

Resources on: Addressing Food Waste 
in Times of Crisis

approach to cost-benefit analysis for 
postharvest interventions, in order to 
guide policy making and the efficient 
use of resources.150

LDCs need considerable investment 
to create more formal markets 
and improve their performance 
to a point where PHLs can be 
substantially reduced. Some of 
these improvements need to 
take the form of public ‘goods’ 
including infrastructure, such as the 
development of networks of all-

weather feeder roads so that crops 
can get to the market. 151

Governments should improve the 
infrastructure for roads, energy 
and markets. Subsequently, private 
sector investments can improve 
storage and cold chain facilities as 
well as transportation. For many 
commodities in industrialized 
countries, food loss has declined 
in recent decades and new loss-
reducing technologies are under 
development.152

With new technological 
improvements waste along the 
human food supply chain could 
be used as a substitute for cereal 
in animal feed. The available 
cereal from such alternatives and 
efficiencies could potentially feed 
all of the additional 3 billion people 
expected by 2050. At the same 
time, this would support a growing 
green economy and greatly reduce 
pressures on biodiversity and water 
resources. 153
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Acronyms

ACTESA  Alliance for Commodity Trade in Eastern and Southern Africa

ADF   African Development Fund

AfDB   African Development Bank

AGRA   Alliance for the Green revolution in Africa

APHLIS    African Post Harvest Losses Information System

ASARECA Association for Strengthening Agricultural Research in Eastern and Central Africa

AU   African Union

AUC     African Union Commission

AVRDC  The World Vegetable Center

BRIC     Brazil, Russia, India, China 

CAADP  Comprehensive African Agriculture Development Programme

CGIAR   Consultative Group on International Agricultural Research

CORAF  West and Central African council for agricultural research and development

DCs   Developing Countries

EAGC   Eastern Africa Grains Council

EC   European Commission

EPOS  Electronic Point-of-sale

FAO    Food and Agriculture Organization of the UN

FARA   Forum for Agricultural Research in Africa

FFVs       Fresh Fruits and Vegetables

FSC        Food Supply Chain

GDP   Gross Domestic Product

GHGs      Greenhouse Gases

HH            Household
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ICTs                 Information and Communication Technologies

IFAD   International Fund for Agricultural Development

IFPRI   International Food Policy Research Institute

IITA   International Institute for Tropical Agriculture

ILRI   International Livestock Research Institute

IRRI            International Rice Research Institute

IWM  Integrated Waste Management

LDCs     Least Developed Countries

MoU           Memorandum of Understanding

NARI         National Agricultural Research Institute (Papua New Guinea)

NEPAD  New Partnership for Africa’s Development

NGO   Non-governmental organization

NRI   Natural Resources Institute (UK)

OECD   Organization for Economic Cooperation and Development

OSAN  African Development Bank’s Agriculture and Agro-Industry Department

PAIGELAC Inland Lakes Integrated Development and Management Support Project

PHILA  Post-Harvest Innovation Learning Alliance

PHL          Post-harvest Losses

PHLP  Post-harvest Losses Program

PHS     Post-harvest System

PPP   Public- private partnership

RECs   Regional Economic Communities

RFID  Radio Frequency Identification

SADC    Southern African Development Community 
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SCP  Sustainable Consumption and Production

SSA  Sub-Saharan Africa

TTI   Time and Temperature Indicators

UN   United Nations

UNDP   United Nations Development Program

UNEP  United Nations Environment Program

UNIDO   United Nations Industrial Development Organization

WB   World Bank

WFP   World Food Program of the United Nations

WRAP     Waste and Resources Action Program

WRS  Warehouse Receipt System
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Glossary

Bio-waste

Garden and park waste, food and 
kitchen waste from households, 
restaurants, caterers and retail 
premises, as well as comparable 
waste from food processing plants. 
The term does not cover forestry 
or agricultural residue and should 
not be confused with the wider 
term ‘biodegradable waste’, which 
includes other biodegradable 
materials, such as wood, paper, 
cardboard, and sewage sludge.154 

Carbon Footprint

This term refers to the total amount 
of greenhouse gas emissions 
generated by a product, an event or 
an individual.155

Food Loss (FL)

The term ‘food loss’ can be defined 
as any reduction in food available 
for human consumption taking 
place in the food chain from the 
moment of harvest until the moment 
of consumption.156 ‘Food loss’ is a 
subset of PHL and represents the 
part of the edible share of food that 
is available for consumption at either 
the retail or consumer levels but not 
consumed for any reason.157 It refers 
to the decrease in food quantity 
or quality, which makes it unfit for 
human consumption.158 It is important 
to note that not all food that is 
lost is suitable for consumption159, 
such as banana peels or skins from 
vegetables.

Food Supply Chain (FSC)

A food supply chain (FSC) is ‘a 
network of food-related business 
enterprises through which food 
products move from production 
through consumption, including pre-
production and post-consumption 
activities’. Links that are typical in 
the FSC are Inputs  producer  
distributor  wholesaler  retailer  
consumer.160 The food supply chain 
connects three important sectors 
of the economy – agriculture, the 
food processing industry and the 
distribution sectors’.

Food Waste (FW)

At later stages of the FSC, the term 
‘food waste’ is applied and generally 
relates to behavioral issues.  Food 
waste’ is the subset of food loss that 
is potentially recoverable for human 
consumption   and can be divided 
into two categories – avoidable 
(edible or edible before spoilage/
damage) and unavoidable (inedible 
food material like vegetable peels, 
bones, etc.)163 A more clear definition 
of food wastage refers to the 
‘deliberate discarding of food that is 
fit to be eaten.164

Post-Harvest Losses (PHL)

The term ‘postharvest loss’ (PHL) 
refers to the measurable quantitative 
and qualitative food loss in the 
postharvest system and comprises 
interconnected activities from the 
time of harvest to crop processing, 

marketing and food preparation, to 
the final decision by the consumer 
to eat or discard the food. Losses 
of quantity (weight or volume) and 
quality (altered physical condition 
or characteristics) can occur at 
any stage in the postharvest chain. 
Economic loss can also occur if the 
produce is subsequently restricted to 
a lower value market.165

Post-Harvest System (PHS)

Both FSC and ‘post-harvest system’ 
(PHS) have the same meaning in 
literature. However, the term ‘post-
harvest loss’ is more often used 
to describe agricultural systems 
and the onward supply of produce 
to markets, while FSC is more 
associated with industrialized 
countries, where post-harvest 
processing and large retail sectors 
are important features.166 The post-
harvest system encompasses a 
sequence of activities and operations 
that can be divided into two groups. 
Technical activities: harvesting, field 
drying, threshing, cleaning, additional 
drying, storage, processing; and 
economic activities: transporting, 
marketing, quality control, nutrition, 
extension, information and 
communication, administration and 
management (FAO, 2002).

Water Footprint

This term refers to the total volume 
of freshwater used to produce goods 
or services.167
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