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Abstract :Agriculture food loss occurs at the post-harvest, processing and productionstages in the food supply chain, and 
refers to the decrease in edible food that was meant for human consumption. About 3.8 million tons of vegetables and fruits 
are grown and marketed in Israel each year for local consumption. The objectives of the study include assessment of losses 
in agricultural production and post-harvest loss left in agricultural fields and plantations in Israel, as well as means to reduce 
these losses, that turn mostly to waste, and manage them, if formed.The methods consisted of analysis of existing data, 
interviews with experts in the field, and a questionnaire among farmers. Our assessments reveal 200,000 tons per year of 
edible agricultural surpluses.These thousands of tons of fruits and vegetables are destroyed by farmers, or left in the fields 
for different economic reasons. Only 10,000 tons of fresh fruits and vegetables are saved yearly.Agricultural surpluses-waste 
minimization should be seen as a primary focus for most waste management strategies. In order to minimize the loss of food 
and production of waste, there is a need to develop clear policies, both in order to reduce agricultural produce surplus and 
limit produce destruction as well as optimal utilization of the surplus if formed. Our study proposes that if agricultural 
surpluses are created, these surplus fruits and vegetables should be transferred to the needy. Our study suggests increasing 
awareness of farmers of the existence of non-profit food organizations by encouraging the link between the suppliers (the 
farmers) and the demand (charity organizations). However, the farmers should not be the ones to bear the market failure, and 
therefore we suggest creating a mechanism that will increase farmers' profitability by voluntarily reporting of surplus 
quantities. We also suggest how to increase cooperation between government, non-profit food organizations and farmers.  
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I. INTRODUCTION 
 
Introduction: By 2050 the world population will 
reach 9 billion, leading to a 70% increase in food 
production. Nearly all of this growth is forecast to 
occur in developing countries where food production 
would need to almost double (FAO 2009; 2011). 
Resources for food production are becoming scarce 
as food supply grows at a slower pace than the world 
population (Hodges et al., 2011). The increase in 
population and demand for food threatens food 
supply via rising competition for resources such as 
land and water. Throughout the food system, 
estimates show that between 30 and 40 percent of 
food is wasted (Godfray et al., 2010). 
 
Throughout the food lifecycle significant amounts of 
money and resources such as arable land, labor, 
energy, fresh water, fertilizer and pesticides are 
invested to produce, process, store, and transport. 
However all of this input goes to waste since the food 
does not meet its intended purpose of feeding people 
(Buzby et al., 2011). Food loss creates negative 
externalities that arise throughout the entire food 
supply chain which adversely impact society and the 
environment. Estimates show that food waste 
production required the expenditure of over 25% of 
the total freshwater used in the United States (Hall et 
al., 2009). After recycling materials, food waste was 
the single largest component of municipal solid waste 

in the United States in 2009. When food waste is 
landfilled and decomposes anaerobically, methane  
 
gas is generated which has 25 times the global 
warming potential of CO2 (EPA, 2011). 
 
Food loss occurs as a result of inefficiencies in the 
food supply chain arising for example from a lack of 
knowledge, skills, technological means and access to 
the market and exceptional natural disasters. To 
account for potential losses in the food supply due to 
weather incidences, diseases or pests more food is 
produced than needed leading to food waste. Food 
waste also entails agricultural, national and 
international trade and subsidy policy, as well as 
global politics (Schneider, 2008). Food loss and 
waste account for about one third of the edible parts 
of the food produced for human consumption, about 
1.3 billion ton per year (FAO, 2011b). A 2012 global 
examination showed that around 25% of the global 
food crops in terms of food supply are lost or wasted.  
By halving food supply losses there would be enough 
food for approximately one billion extra people 
(Kummu et al., 2012). In order to meet consumer 
expectations major supermarkets will often reject 
entire crops of perfectly edible fruit and vegetables at 
the farm because they do not meet exacting marketing 
standards for their physical characteristics, such as 
size and appearance. For instance, up to 30% of the 
UK’s vegetable crop is never harvested as a result of 
such practices. Globally, retailers generate 1.6 million 
tons of food waste annually in this way (Fox, 2013). 
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In Israel, food is the third largest expenditure of 
households, (averaging monthly to about 600 US$). 
The relative portion of household expenditure on 
food, from the total expenditure on consumption, is 
greater as household income is lower. Of the 
household expenditure in the food sector, almost 20% 
are fruits and vegetables.  
 
Annual per capita vegetable consumption in Israel is, 
on average, 180 kg, with a similar amount of fruit 
consumed, i.e, about 1 kg of fruits and vegetables per 
person per day. Household expenditure on fresh fruits 
and vegetables, from their total expenditure on 
consumption, is about 3.2% in the lowest quintile 
while it is 1.5% in the highest quintile. About 3.8 
million tons of vegetables and fruits are grown and 
marketed in Israel each year for local consumption. 
 
Food is one of the most demanding resource and 
energy product groups. Agricultural surpluses impose 
an environmental burden from two aspects - there is a 
need for resources to produce them (land, water, 
fertilizers, labor, etc.) and to dispose of them.  
 
Food loss occurs at the post-harvest, processing and 
production stages in the food supply chain, and refers 
to the decrease in edible food that was meant for 
human consumption. Given that from the 3.8 million 
tons of vegetables and fruits that are grown in Israel, 
there are surplus agricultural produce, in the 
pre/postharvest stage in particular, the purpose of the 
study is to assess the losses, map the scope of the 
surplus problem and find means to better manage 
them, if formed. 
 
II. METHODS 
 
The research methods used in this study comprised of 
existing data as document/activity analysis, 
interviews with experts in the field and a 
questionnaire among farmers.  
 
III. RESULTS AND DISCUSSION 
 
From all of the assessments of agricultural surpluses 
throughout this report, the amount of edible 
agricultural surplus that remains in the field comes 
out to about 200,000 tons per year. Only 10,000 tons 
of fresh fruits and vegetables are saved. 
 
Those 200,000 tons of fruits and vegetables are 
destroyed by farmers, or left in the fields for different 
economic reasons - often with the informal consent of 
the Plants Council (a public council with 
representatives of farmers, government and the 
public), in an attempt to create a balance in the 
market between supply and demand. The most 
significant reasons for surplus agricultural produce 
creation in the pre/post-harvest stage are: high price 

markups between the price the farmer receives and 
the price paid by the consumer; high crop standards 
due to our society’s overextended requirements for 
perfect/high quality produce lead to crop 
sorting/selective harvesting;  and overproduction due 
to incorrect or lack of planning.  
 
Until 2004 the Israeli government financed the 
surplus removal plan which allowed the government 
to achieve a balance in the local market for products 
that are supported by regulated prices (OECD, 2010). 
The Plant Council intervenes to prevent situations, in 
which the surplus produced would enter the market, 
impair the minimum price and reduce profitability of 
the agricultural production. The Plant Council, for a 
percentage fee paid by the farmers, took proactive 
measures to clear surpluses - redirecting to exports, 
selling to industry at a loss, or destroying them 
(Knesset Research and Information center, 2009).  
The surplus removal plan allowed for destruction of 
agricultural surpluses in order to prevent prices from 
reducing below certain levels (OECD, 2010). After 
government funding for the plan stopped in 2004, the 
Plant Council stopped all of its surplus removal 
activities due to the unwillingness of the farmers to 
fund them (OECD, 2010). Today most poultry 
surpluses are transferred to industry or exported, 
while vegetable and fruit agricultural surpluses are 
usually handled by farmers themselves (Knesset 
Research and Information Center, 2009). It is 
important to remember that any occurrence of surplus 
treatment past 2004 was no longer part of the official 
duties of the Plant Council (Arlich, personal 
communication, 2.1.2014). 
 
In Israel, since 2005 agricultural input prices have 
been rising more rapidly than agricultural output 
prices. Consequently when output costs do not cover 
the simultaneous rise in cost of inputs, it is financially 
unfeasible for the farmer to harvest the produce. Not 
only are farmers left without income, fruits and 
vegetables are abandoned in the fields and orchards, 
totalling to thousands of tons annually. In addition 
with a highly concentrated food retail market in 
Israel, the power is in the hands of the retail chains, 
which determine the quality measures, price and 
terms of marketing. The retail chains push out a large 
portion of the agricultural produce by rejecting its 
reception into the distribution centers or by setting a 
low price for the farmer. This low price is at times 
bordering on economic feasibility, forcing the farmer 
to leave the produce in the field causing surplus. On 
top of that, since the entrance of distributors and retail 
chains in the 1980s to the food market, there has been 
a 50% decline in the revenue of the farmer, high price 
mark ups, without any benefits to the consumer. 
 
From 2005 to 2011 fruit prices in Israel rose at a real 
rate of 44.1% and vegetable prices by a real rate of 
23.8%. With this in mind, an increase in fruits and 
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vegetables prices affects the disadvantaged 
population more than the advantaged population. 
With the latest figures depicting that 2.5 million poor 
people live in Israel, of which almost a million 
children, surplus crops could be transferred to non-
profit food organizations and given to this needy 
population. However, the Plant Council is reluctant to 
release the surplus crops, claiming that the fruits and 
vegetables will indirectly enter the market and fear a 
decline in wholesale prices. Our claim is that the 
quantity of produce that food rescue organizations 
can save cannot affect market prices. The needy 
population, that these organizations could help, 
cannot and will not go and buy the fruits and 
vegetables alone so the market is not affected. 
 
Questionnaire: Analysis of the survey that was 
conducted among 30 farmers revealed that farmers do 
not consider surplus agricultural produce a serious 
environmental issue. Even though 86% of the 
participants declare they are environmentally aware, 
only 20% consider the environmental impact of 
surplus agricultural produce to be severe, thereby 
their perception of environmental problems does not 
include the issue of surpluses. Moreover, farmers' low 
environmental awareness of surplus agricultural 
produce decreases their intent to donate, with only 
17% of the participants inclined to donate in an 
attempt to reduce the environmental issues of surplus. 
Additionally the questionnaire revealed that among 
farmers there is a lack of awareness regarding 
donation of surplus agricultural produce. There is a 
lack of awareness to the benefits of surplus donation, 
to the process of donations, and to the role played by 
food aid associations in our society, the crucial void 
they fill and the waste they prevent.  
 
Agricultural surpluses are, by definition, a lose-lose 
issue. On the one hand, there is a need for resources 
to produce them (land, water, fertilizers, labour, etc.) 
and on the other hand, to dispose of these surpluses 
imposes an environmental burden.  
 
In order to minimize the loss of food and production 
of waste, there is a need to develop clear policies, 
both in order to reduce agricultural produce surplus 
and limit produce destruction as well as optimal 
utilization of the surplus if formed.  
 
Our study proposes that if agricultural surpluses are 
created, hence to reduce food loss and waste 
production, these surplus fruits and vegetables should 
be transferred to the needy. Creating a food bank and 
food rescue network, can alleviate the problem of 
nutritional insecurity among Israel's diverse 
population. Therefore, national projects to pick and 
collect the un-harvested agricultural surplus left on 
the field, store it, and supply to the needy population 
will not only minimize environmental burdens, it will 
also supply food security. Current figures for Israel 

show 10,000 tons of fresh fruits and vegetables saved, 
a very low figure compared to surpluses produced. 
 
Our study suggests to increase awareness of farmers 
of the social importance of saving/donating surpluses, 
increase awareness of farmers of the existence of 
non-profit food organizations by encouraging the link 
between the suppliers (the farmers) and the demand 
(charity organizations). However, the farmers should 
not be the ones to bear the market failure, and 
therefore we suggest creating a mechanism that will 
increase farmers' profitability by voluntarily reporting 
of surplus quantities (throughout the food chain). 
Real-time reporting mechanism should assist both the 
farmer and the needy, while the government 
supervises the flow of information.  
 
It should be noted that a proposed legislation for 
Israel’s inaugural 'Good Samaritan Food Donation 
Act' was submitted by three Knesset members. This 
bill will protect food donors, since the donation is in 
good faith.  
 
Our study, thus, includes a systematic approach to 
assess the scale of the problem of agriculture surplus 
(pre and post-harvest), policy measures to reduce 
these surpluses and given that available food (fruits 
and vegetables) can be rescued - we suggest how to 
increase cooperation between government, non-profit 
food organizations and farmers.  

 
RECOMMENDATIONS 
 
 In light of policies, actions, and the situation in 
Israel, our recommendations are divided into two 
closely related areas:  
 
1) Source Reduction - reduce/prevent surplus creation 
in the first place. Planning crop types and quantities 
by farmer. Required restriction on the price mark up 
between farmers and retail chains. Aligning the 
quality measures/standards of fruits and vegetables 
from a government level, without difference in 
quality for local production and exports – a standards 
law. These quality measures should be known from 
the farmer to the consumer that way the retail chains 
can’t set their own standards 
2) Better Management of surpluses if created, 
specifically donations to the needy. Increase 
awareness of farmers of the social importance of 
saving/donating surpluses. Increase awareness of 
farmers to the profitability of voluntarily reporting of 
surplus quantities (throughout the food chain) – 
reporting can be similar to the voluntary national 
greenhouse gas (GHG) registry.  Establish a 
mechanism by which farmers can report surplus in 
real time. Remove barriers to food donations by all 
relevant government bodies  Increase awareness of 
farmers of the existence of food aid associations, such 
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as Leket Israel, and encourage the link between them 
(using agricultural instructors). 
 
Enforcement of the 1973 Plant Council Law 
(production and marketing), section 60 - requiring to 
exhaust all possibilities especially donation to the 
needy before deciding on surplus destruction. 
There are multiple policy measures which can be 
implemented for surplus reduction or if created 
donation to the needy. However this study did not 
check which policy measures are the most effective 
or their implementations, therefore further studies are 
required. The current study only dealt with a small 
part, the pre/postharvest stage, of the surplus problem 
in Israel so further studies are also required to map 
food loss at each stage of the food supply chain. 
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