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Introduction

One-third of all food produced in the world is lost or wasted from farm to fork, according to
estimates calculated by FAO (2011). This wastage not only has an enormous negative impact
on the global economy and food availability, it also has major environmental impacts. The
direct economic cost of food wastage of agricultural products (excluding fish and seafood),
based on producer prices only, is about 750 billion USD, equivalent to the GDP of Switzerland.

The aim of the Toolkit is to showcase concrete examples of good practices for food loss and
waste reduction, while pointing to information sources, guidelines and pledges favoring food
wastage reduction.The inspirational examples featured throughout this Toolkit demonstrate
that everyone, from individual households and producers, through governments, to large food
industries, can make choices that will ultimately lead to sustainable consumption and pro-
duction patterns, and thus, a better world for all.

Food loss: refers to a decrease in mass (
food that was originally intended for h
by inefficiencies in the food supply cha
technology, insufficient skills, knowled
and lack of access to markets. In additi

dry matter quantity) or nutritional value (quality) of
uman consumption. These losses are mainly caused
Ins, such as poor infrastructure and logistics, lack of
g€ and management capacity of supply chain actors
on, natural disasters play a role.

for human consumption being discarded, whether or

Food wastage: refers to any food lost by deteri

oratio i “ i
€ncompasses both food loss and food waste. e T the e e

In recent years, food waste has become a widely-recognized global shame. A number of cam-
paign groups have coalesced around the issue, pushing it further up the public agenda, while
various governments have adopted policies to address the problem and companies have
made pledges to reduce food wastage and, in some cases, measurable improvements have
been made. However, while legislation and policies have been generated in many countries
to incentivize better food waste management, such as through avoidance of landfill, this
should be distinguished from pre-waste solutions aiming to actually reduce food wastage.




Although initiatives to reduce food wastage certainly deserve support, there is also chance
that some may have unintended social, economic and/or environmental impacts. One aim
of this Toolkit is to present different best practices and tips for reducing food wastage, looking
specifically at the often overlooked cost of wastage in terms of natural resource use and, in
turn, the environmental benefits of reducing that wastage.

The Toolkit classifies food waste reduction strategies according to the categories of the in-
verted food waste pyramid’, which represents the most to the least environmentally friendly
categories (Figure 1).

: From the most to the least
' environmentally friendly

Figure 1. Food wastage pyramid on its head
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Reduce. As the impact of food production on natural resources is enormous and increases
while the food progresses on the food value chain, reducing food wastage is by far the best
way of reducing the waste of natural resources. For example, if the supply-demand balance
can be better adjusted on the front end, it means not using the natural resources to produce
the food in the first place, thus avoiding pressure on natural resources, or using them for other
purposes.

Reuse. In the event a food surplus is produced, the best option is to keep it in the human food
chain.This may call for finding secondary markets or donating it to feed vulnerable members
of society, so that it conserves its original purpose and prevents the use of additional resources
to grow more food. If the food is not fit for human consumption, the next best option is to
divert it for livestock feed, thus conserving resources that would otherwise be used to produce
commercial feedstuff.

Recycle/Recover. The main recycling and recovering options are by-product recycling, anaer-
obic digestion,composting, incineration with energy recovery and rendering. All these options
allow energy or nutrients to be recovered, thus representing a significant advantage over
landfill.

Landfill. Landfilling organic waste causes emission of gases such as methane (a very potent
greenhouse gas) and potentially pollutes soil and water, let alone odour and other societal
nuisance. Landfills should be the last resort option for food waste management, especially in
a context of increased land scarcity for Earth citizens.

This toolkit explains each of these categories in more detail, along with good practices around
the world.






Definition

Preventing food waste reduces the use of resources required for food production, labour and dis-
posal costs,and reduces all the environmental,economic and social impacts linked to food waste
disposal. Prevention is the most efficient way to deal with food wastage, as it is about limiting
food wastage on the front end, while the other categories are about food wastage management.

Impact of food wastage on natural resources and implications for food
wastage reduction

The Food Wastage Footprint (FWF) project that inspired this Toolkit calculates the impact of
food wastage on natural resources such as water, land and biodiversity. This includes the nat-
ural resources used across the food chain, from growing to distributing food which is finally
not eaten, the impact of food wastage disposal on natural resources, and the impact of GHG
emissions from food wastage on the atmosphere. The FWF model results point to the im-
mense potential for preserving natural resources through reducing food wastage.

Main impacts of food wastage on natural resources

Including the GHG emissions from land use changes associated with food production (such as
the destruction of the Amazon rainforest to provide more farmland) dramatically increases the
estimates of the global carbon footprint of food wastage but this category of emissions is difficult
to calculate. The global carbon footprint of food wastage - excluding land use change - has been
estimated at 3.3 Gtonnes of CO, equivalent. If the food which is produced annually, but not eaten,
were a country, it would rank number three in the world for greenhouse gas emissions, behind
the USA and China.This is more than double the total GHG emissions of all road transportation
in the USA in 2010 (1.5 Gtonnes of CO, equivalent) and triple the EU (0.9 Gtonnes of CO, eq).

The global blue water footprint' of food wastage, which refers to consumption of surface and
groundwater during food production, is about 250 km3. This corresponds to the water dis-
charge of the Volga River during an entire year. The blue water footprint of food wastage is
higher than any country’s blue water footprint for consumption of agricultural product.

The global land occupation footprint of food wastage, which is the total hectares used to
grow food ends up being wasted, was about 1.4 billion hectares in 2007.This figure represents

1 The blue water footprint refers to consumption of surface and groundwater resources along the supply chain of a
product. The term “consumption” refers to one of the following cases: water evaporates; water is incorporated into
the product; water does not return to the same catchment area, for example, it is returned to another catchment area
or the sea; water does not return in the same period, for example, it is withdrawn in a scarce period and returned in a
wet period.



aland area larger than Canada or China and is only superseded by the size of the Russian Fed-
eration. It is also important to note that a major part of food wastage at the agricultural pro-
duction stage seems to happen in regions where soils are experiencing a medium to strong
land degradation.These regions are also usually the poorest ones, those where a land degra-
dation cycle is threatening food security of the most vulnerable population.

The biodiversity footprint of food wastage is also considerable. Farming, including land conversion
and intensification, is a major threat for biodiversity worldwide. The threats are mainly due to
crop production rather than livestock production (70 percent and 33 percent respectively).In both
cases, biodiversity loss is considerably larger in Latin America, Asia (except Japan) and Africa than
in Europe, Oceania, Canada and the USA.This could be partly explained by the fact that tropical
countries have more biodiversity-dense environments, regardless of management intensity.

In addition to its footprints, food wastage has both a financial and a social cost, not to mention
its contribution to global hunger. In addition to the monetary value of the food itself (i.e. the
value of the product at the production stage during which it was wasted), the natural re-
sources embedded in the wasted food also have a value. Plus, given the increasing scarcity of
global resources, such as land and water, the price of natural resources is going to increase in
future. In many countries, water and land already have high costs and GHG emissions lead to
climatic changes which can have major economical implications. FAO is currently evaluating
these costs linked to food wastage, in order to demonstrate the tremendous economic ben-
efits of reducing food wastage.

The high social price is due to food wastage depleting resources on which the poorest are most
dependent.In addition to the waste of water and other limited resources embedded in the wasted
food, if rich countries wasted less, it would liberate agricultural land and other resources to grow
something else, including food such as cereals that could contribute to much needed global sup-
plies. This sequence is most obvious for internationally traded commodities such as wheat, and
less obvious, but still applicable, for fresh produce grown and purchased within individual nations.

Furthermore, wasting food in rich countries contributes directly to global hunger. Whether
rich or poor, all countries buy food from the same global market of internationally traded
commodities. If rich countries buy hundreds of millions of tonnes of food they end-up wast-
ing, they are removing food from the market which could have remained there for other coun-
tries to buy. By raising demand for these commodities, rich countries also contribute to price,
which makes them less affordable for poorer nations.

In order to tackle food wastage effectively, it is important to understand where the wastage
hotspots are, both along the value chain and geographically, as well as which types of food
commodity wastage have the greatest impact in terms of natural resources.




The impact of food wastage on natural resources increases along the food supply
chain

When food wastage occurs at a given phase of the food supply chain (see Figure 2), three
types of impacts must be considered:

v~ impacts on the phase of production itself;

v impacts on the previous phases of production, if any (e.g. agricultural inputs);

Vv impacts associated with the end-of-life of the wasted food.

When considering the entire lifecycle of a food product, the production phase has the largest
impact on natural resources. However, each phase has additional environmental impacts. This
means that the further along the supply chain a product is lost or wasted, the higher its en-
vironmental cost or impact. This implies that the further down one is in the supply chain (e.g.
consumption), the highest is the food wastage footprint.

The food wastage hotspots along the supply chain vary geographically

Depending on the country, food wastage happens at different stages of the supply chain. In-
deed, food wastage in developing countries tends to occur higher upstream (agricultural pro-
duction, post-harvest handling and storage) while in developed countries, food wastage
occurs mostly during the production, processing, distribution and consumption phases2.

In low-income regions, food wastage is mostly caused by financial constraints; that is, when
producers are unable to purchase inputs, or have structural limitations that affect harvest tech-
niques, storage facilities, infrastructure, cooling chains, packaging and marketing systems.
These limitations, along with climatic conditions favourable to food spoilage, lead to large
amounts of food losses. In middle and high-income regions, food wastage is caused by wasteful
practices in the food industry and by consumers (both households and catering services). The
food industry has strict retail cosmetic standards related to size and appearance and can cancel
forecast orders, while insufficient purchase planning, as well as confusion over expiration date
labelling, foster high food wastage. The different factors that facilitate food wastage are im-
portant to understand in order to better target food wastage reduction strategies.

The production of some products consumes more natural resources than others
Not all commodities are wasted in the same amounts, nor do they require the same amount

of natural resources to be produced. For instance, growing a tomato (13 litres of water) is much
less water intensive than producing a beefsteak (7 ooo litres of water).

2 Although there is a lack of data when it comes to farm waste, current estimates for Europe indicate that at least the
20 percent of fruit and vegetables is wasted before it leaves the farm (FAO, 2011).
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Figure 2. Food wastage along the supply chain



The impact of food commodities on GHG emissions depends both volumes and method of
production. For example, the relative GHG emissions footprint of vegetables is due to high
volumes lost and wasted, while that meat has a high value of carbon intensity because of the
production practices. With regards to cereals, both volumes and management practices play
a fairly equal role in the carbon footprint.

It is also important to note that carbon impact can vary within the same commodity type.
For example, cereals in Asia have a strong carbon intensity, much higher that the relative
wastage volume, while in Europe, cereals’ wastage volumes are equal to their carbon foot-
print. Thus, it appears that wastage of cereals in Europe is less carbon-intensive than in Asia.
This can be explained by the fact that Asia and Europe grow different cereals types. In Asia,
rice dominates cereals wastage, with 53 percent in industrial Asia and 72 percent in South
and Southeast Asia, whereas in Europe wheat dominates, with 71 percent of wastage. Fur-
thermore, average carbon impact factors for rice in industrial Asia and South and Southeast
Asia are 5and 3.4 kg CO, eq / kg, respectively. For wheat in Europe, the impact factor is lower:
2kg CO, eq/ kg.In addition, about 70 percent of GHG emissions of rice wastage in industrial
Asia and South and Southeast Asia come from the agricultural phase. Indeed, rice is a
methane-emitting crop because of the decomposition of organic matter in flooded paddy
fields. These higher impact factors for rice explain why wastage of cereals is more carbon-in-
tensive in Asia.

Similar analysis has been conducted on water and land occupation impacts in the Food
Wastage Footprint model. In order to define the impacts of food wastage reduction tech-
niques, it is important to compare volumes and impact factors.

The FWF study revealed that particular attention should be given to livestock products, such
as meat and milk, as they have a major impact due to GHG emissions and land occupation
during their life cycles, meaning that a small reduction of their wastage can yield major en-
vironmental benefits.

Challenges of natural resources savings from reduction of food wastage

As seen above, the environmental cost of food wastage is staggering, which makes tackling
it through specific actions an urgent priority, given that our planet has reached its environ-
mental limits, as natural resources are becoming scarcer (Rockstrom, 2009). It is important
to note that, while some waste reduction solutions are easy to implement without any addi-
tional cost to the environment (such as better planned meals), some others can induce im-
portant environmental impacts (such as refrigeration systems impact on GHG emissions).



Possible wastage reduction options, therefore, need to consider the following important ques-

tions:

v~ Would the food wastage reduction technique under consideration have its own impact
on natural resources (i.e. GHG emission, water, land and biodiversity use)?

v~ How would this impact compare to simply letting the food get wasted and producing
new food?

v Isthefood wastage reduction technique acceptable economically and culturally? The eco-
nomic factor is often the first one to be considered, but the social/cultural factor also con-
stitutes an obstacle when the proposed waste reduction technique induces changes in
cultural patterns.

Tips for reducing food wastage
Raising awareness about food wastage

Rigorous data on the scale of food wastage across the supply chain is currently lacking. This
is primarily due to the lack of a universal method of measuring food waste at the country
level and across the different levels of the food production and consumption. Equally, nations
and corporations are under no obligation to report their food wastage data. Thus, reliance on
self-reporting methods at the consumer and corporate level and use of proxy or anecdotal
data for the measurement of food waste globally mean that the food wastage figures cur-
rently available do most likely underestimate the real numbers. This also makes it difficult to
estimate the environmental impact of food wastage, which is often overlooked when calcu-
lating the actual impacts of food wastage. As stated in the introduction, major communica-
tion campaigns are needed to raise awareness of the issue and move stakeholders across the
food supply chain towards taking specific actions.

Retailers and food-related businesses have undertaken voluntary projects to gather and report
food waste data, although many governments have yet to take steps towards compulsory
food waste data reporting for businesses. Some countries do have legislation requiring large
manufacturers and retailers to report solid waste data. For example, UK has enacted the In-
tegrated Pollution Prevention and Control Regulations, and the Ministry of the Environment
and Water Resources in Singapore will require large commercial premises to report their waste
data from 2014. But as yet, nothing has been specifically provided in relation to food waste.

In addition to a lack of food wastage data at global level, there are often misconceptions about
the environmental impact of food wastage. Indeed, it is common to hear sentences such as
“organic food waste isn’t really bad for the environment as it goes back to the soil”. This type
of statement is wrong for several reasons: unless compost is created from waste, no part of
the waste goes back to the soil, all of the natural resources used to create the food are defi-




nitely wasted, and even if it is organic, any food waste decomposition has a very high methane
emission rates, a greenhouse effect some 25 times stronger than CO, emissions. Uneaten
food that ends-up rotting in landfills, the single largest component of most countries’ mu-
nicipal solid waste, accounts for as much as 25 percent of national methane emissions. There-
fore, a better understanding of wastage amounts and patterns by all stakeholders is much
needed all along the supply chain. The examples presented below show that a better under-
standing of actual food wastage does lead to its reduction.

Developing communication campaigns

Many public and private actors have started campaigning against food waste with growing
success, governments have partnered with civil society to launch campaigns to reduce food
waste and reuse food when waste wasn’t avoidable, and multiple events such as public ban-
quets have been organized all over Europe to raise awareness among businesses, govern-
ments and the public on the levels of food wastage internationally, as well as showcase the
positive solutions to the issue (see Boxes 1-3 for details on these activities). Seeing people
queuing in the snow for a hot meal based on food that would have otherwise be wasted is
quite a strong image when thinking that we might often not think twice before throwing
away perfectly good food at home. Retailers have also started campaigns on better shopping
and better food management at home. For example, the retailer Sainsbury’s provides advice
on how to properly store produce and launched a Love Your Leftovers campaign, which in-
cludes a page on their web site providing recipes and ideas on how to utilize left-over food.
Awareness raising is a key step for food wastage reduction, as it creates the necessary levels
of public pressure that will lead to the change that we need to see in the food industry when
it comes to specific actions against food wastage. Food businesses have no choice but to re-
spond to consumer demand. Raising awareness of food wastage creates the demand for a
new product, namely food wastage avoidance, which will result in the more rapid take-up of
the proposed food waste solutions.
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According to a report published in 2009 by the Centre for
Waste Management — Abu Dhabi, 33% of Abu Dhabi’s
waste is food and is disposed of each year, contributing to
landfills, carbon emissions and ultimately climate change.
Approximately 500 tonnes of food gets thrown away dur-
ing the month of Ramadan in Abu Dhabi. Following the
launch of the Environment Agency —Abu Dhabi‘s ‘Think Be-
fore You Waste’ campaign during Ramadan, 49 405 hot
meals, 18 tons of rice and 100 cold meal parcels were dis-
tributed to needy people across the Emirate of Abu Dhabi.
The meals were donated to poor families, orphans, people
with low income, various humanitarian cases and factory
workers with the support of the General Authority of Is-
lamic Affairs and Endowment (Awgaf), the UAE Red Cres-
cent Authority and Hefth Al Ne'ma (Save the Grace).
Throughout this campaigh, Awgqaf communicated impor-
tant tips and information on food waste to all of the Emi-
rate’s imams (leaders of the mosques), for them to
disseminate to the praying community during the Friday
prayer, all through the Holy Month of Ramadan. Islamic
preachers called on residents to consider reducing personal
food waste as part of their religious responsibility, as out-
lined in the Holy Quran. Hefth Al Ne’'ma worked closely
with Abu Dhabi’s major hotels, palaces and organizations
who hosted large gatherings.They collected safe and edi-
ble leftover food, ensuring it is distributed to those in need.
Untouched meals were then packed and immediately de-
livered to the needy, in vehicles specially equipped to keep
meals at optimal temperature. According to the FWF
model, 500 tonnes of food saved from wastage means sav-
ing 935 tonnes of CO,eq, 0178 km3 of water and 1730 ha
of land (Abu Dhabi Environment Agency, 2010).

Box 2: "Think Before You Waste" campaign (Abu Dhabi)
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notes on the type of food you waste the most and weighting your waste (Box 4). It can also
be more sophisticated using toolikts proposed by companies (Box 5).

As important as individual food waste audits are to realize the extent of the problem, it is im-
portant to have a supply chain approach when looking at food waste. Manufacturers and sell-
ers make decisions that cause waste to arise within their own or other’s organization. Each
organization can address waste within their own organization, but there is a danger of mov-
ing waste around from one area of the supply chain to another. By working collaboratively
across trading partners, it has been shown by companies that have collaborated, that there
are opportunities to jointly prevent waste from occurring (Boxes 6 and 7).
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Box 4: Schools competing to reduce food waste in canteens (UK)
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Using the principles and tools from the Efficient Consumer Response (ECR) Supply Chain Waste prevention guide
5012, Mark&Spencer (M&S) and Unig, one of its key supplier, managed to dramatically reduce their food wastage.
Uniq produced some go million of the 1.6 billion sandwiches bought on-the-go in the UK in 2010. Previous research
has suggested that sandwiches have a high level of waste in excess of 5%.The short shelf-life of sandwiches, coupled
with unpredictable demand from consumers due, for example, to the weather and other factors, can lead to high
levels of waste. After having assessed the main areas of food waste, the team decided to:

. review stock requirements at product group level, initially based on previous days sales and weather forecasts;
. re-align orders for each group Vs. planned estimate by reviewing waste, sell-outs and progressive sales;

. useanewly developed commitment sheet t0 enter and review orders at line level;

. re-alignline level estimates and review against finalized order;

. make amendment to finalized order as recommended by a new sheet.

|n addition, new routines were introduced, including regular meetings to discuss product performance, order fluctu-
ation, manual amends, trends and future estimates and daily discussions petween planners and M&S team around
planned orders.As a result of the actions reported above, M&S and Uniq saved 129 tonnes of food waste in 2010 and
expected to save a further 170 tonnes during 2011. By obtaining a fuller understanding of the contribution made by
all sandwich lines and taking action together to review the range, both M&s and Uniq have seen a substantial re-
duction in their costs and significant environmental gains have been made. According to WRAP, in the UK every tonne
of food waste avoided in this way is also worth 4.5 tonnes of avoided CO, emissions, whichis equivalent to the capita
co, emission in Argentina (Institute of Grocery Distribution, 2013).
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Improving communication along the supply chain to match demand and supply of
food

The discrepancy between demand and supply, a major cause of food wastage, ranges from
farmers not finding a market for their products and leaving them rot in the field, to mothers
cooking for five family members while only 3 actually show-up for dinner, to supermarkets
downsizing product orders at the last minute, leaving producers with unsalable products.
Due to mis-communication and perverse signals and incentives all along the supply chain,
food is lost or wasted and, together with it, all the natural resources used to create it. Tackling
food wastage requires better communication between the different parts of the supply chain
to better balance the demand and the offer, such as farmers discussing production with their
neighbors and establishing a harvesting calendar to prevent flooding the market.

Improving organization within institutions

As the African saying goes “if you want to go fast go alone, if you want to go far go together”.
Joining forces via farmers cooperatives or professional associations can greatly help reduce
food losses by increasing understanding of the market and enabling more efficient planning
(Boxes 8 and 9), lowering individual vulnerability that comes with environmental and market
fluctuations, improving efficiency through economy of scale, or creating a dynamic environ-
ment to share innovative food wastage reduction techniques (Box 10).
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Improving communication between the different stakeholders in the supply chain

The different actors involved in the food supply chain (e.g. producers, food processors, retailers,
consumers) are heavily interdependent and their actions and practices influence each other’s
decisions.

Rejection of food products on the basis of aesthetic or safety concerns is often cited as the major
cause of food losses and waste. For example, farmers often have to discard between 20 and 40
percent of their fresh produce because it doesn’t meet the cosmetic specification of retailers.
Waste due to overproduction —when a manufacturer makes more of a product than the super-
market can actually sell = can reach up to 56 percent of a company’s total output (meaning
more food wasted than sold), while a baseline of 5—7 percent is considered by many inevitable.
This waste typically occurs when a supermarket makes what is known as a “forecast order” of
say,1 million assorted sandwiches, a week in advance. However, the supermarket won’t confirm
the order before, at best, 24 hours before delivery date. The manufacturer has to produce all the
sandwiches in advance to meet the deadline but the supermarket will very often lower the
order.The manufacturer then ends-up with pallet loads of fresh sandwiches and no one to sell
them to. Finding a last minute buyer is extremely difficult and even impossible if the sand-
wiches packages bear the brand name of the supermarket. And the supermarkets often forbid
the manufacturers to give the unsold lot to food charities to avoid having their brand name
possibly being sold on the grey market. And, as this type of waste happens with finished prod-
ucts, all the energy and resources used to making them is lost, which makes it all the more
wasteful (Stuart,2009).This example highlights the power relationships between the different
links of the chain; farmers and manufacturers often depend on supermarkets for their income,
as they are their main clients. Interventions by the public and policy-makers are needed to re-
balance the power game within the food supply chain (see Box 40).

Supply chain efficiency could be greatly improved by enhancing communication among the dif-
ferent stakeholders.Remaining in constant dialogue with buyers not only helps agro-enterprises
manage the risks they face when buying from smallholders, it also contributes to producer or-
ganizations’ understanding of buyers’ sourcing decisions (FAO, 2012). In addition to increasing
business among the parties, sustained dialogue also helps reduce product rejection by buyers
and, at the same time, increases the stability of the offer for the buyer. Box 11 illustrates options
along the supply chain to improve communication among stakeholders to reduce food wastage.




The Courtauld Commitment calls for improving resource efficiency and reducing the carbon and wider environmental

impact of the UK grocery retail sector. It supports the UK’s policy goal of a “zero waste economy” and the objectives

of the Climate Change Act to reduce greenhouse gas emissions by 34 percent by 2020 and 8o percent by 2050. WRAP
d owners, manufacturers and

is responsible for the agreement and works in partnership with leading retailers, bran
suppliers who signup and support the delivery of the targets. Its Phase 1, launched in 2005, looked at new solutions
and technologies so that less food and primary packaging ended-up as household waste. Phase 2, launched in 2010,
moves away from solely weight-based targets and aims to achieve more sustainable use of resources over the lifecycle
of products and throughout the whole supply chain. Signatories have grown from 29 major retailers and brand own-

oca Cola and Danone. The targets

ers at the launch of Phase 2t0 53 today, including Sainsbury’s, Marks & Spencer, C
are to: reduce the weight, increase recycling rates and increase the recycled content of all grocery packaging, as ap-
propriate, in order to reduce the carbon impact of grocery packaging by 10 percent; reduce UK household food and
drink waste by 4 percent; and reduce traditional grocery product and packaging waste in the grocery supply chain
by 5 percent, including both solid and liquid wastes. puring the fouryears of Phase 1, the programme saved 1.2 million
tonnes of food and packaging waste, with a monetary value over US$3.1 billion,and 3.3 million tonnes of CO,- First-
year progress results of Phase 2 (released in December 2011) show that signatories are already halfway to achieving
the packaging reduction target and three-quarters of the way to reaching the household food waste objectives.

Box 10: The Courtauld Commitment (UK)
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Developing improved food harvest, storage, processing, transportation and retailing
processes

Food losses that occur during harvest, post-harvest, and processing phases are most likely in
developing countries, due to poor infrastructure, low levels of technology and low investment
in the food production systems. In developed countries, food waste mostly occurs further
along the supply chain, at the retailing and consumption levels.

Food losses during harvest and storage translate into lost income for farmers and into higher
prices for consumers, but also have a big environmental cost, as most of the natural resources
are used at the beginning of the supply chain. Reducing losses could therefore have an im-
mediate and significant positive impact on livelihoods, food security and natural resources.

Both the private and public sectors need to increase investments in infrastructure, transporta-
tion, processing and packaging. To this aim, international organizations strive to promote
sound cooperation between institutional actors and the private sector, in order to develop
strategies and joint investment planning to enhance techniques and knowledge in developing
countries and provide backing for implementation (see FAQ, 2012).

Governments role is to work on regulating risk and implementing biosecurity policies that
are often crucial to maximizing crop yield and natural resources efficiency, and on reducing
pre-harvest losses. Establishing national sanitary and phyto-sanitary (SPS) standards would
facilitate access to international market and reduction of losses due to the rejection of large
amounts of food destined for the export market. In this regard, it is noteworthy that several
inter-governmental organizations, including FAO, WHO, OIE, WTO and the World Bank, have
established a partnership through which they have developed Standards and Trade Develop-
ment Facilities (STDF). STDFs build the capacity of developing countries to implement SPS
measures smoothly and enhance their accessibility to the international market (FAO, 2005).

Developed countries efforts are crucial in developing processing techniques to reduce
wastage, enhancing retailing planning and improving consumer behavior. The adoption of
guidelines and recommendations aimed at preventing avoidable wastage and encouraging
businesses to adopt more resource-efficient production patterns. Besides, new regulations
that, forinstance, remove quality requirements regarding appearance and over-zealous safety
standards, would certainly be helpful in avoiding unnecessary discards and lower the envi-
ronmental impact of the post-harvest processing chain.

Some examples of what could be done along the supply chain, as well as significant policy
frameworks and institutional initiatives are presented below.




Improving harvest techniques and post-harvest storage

Harvest losses have several causes, including timing of the harvest, as well as harvesting tech-
niques, equipment and conditions. For example, harvesting fruits on high trees with a hook
and a catching bag on a pole prevents the fruit falling to the ground and bruising. Lettuce,
cabbage, sweet pepper, eggplant, melons and bananas are better harvested using cutting
tools. Ideally, harvesting should take place when the crop and the climate are coolest and the
plant has the highest moisture content.Yet, sometimes, poor farmers must harvest crops too
early due to food deficiency, or their desperate need for cash during the second half of the
agricultural season. As a result, the food loses both nutritional and economic value, and may
be wasted if it is not suitable for consumption.

It is the same thing for post-harvest losses. Fresh products such as fruits, vegetables, meat
and fish straight from the farm, or after the catch, can spoil quickly in hot climates due to lack
of infrastructure for transportation, storage, cooling and markets (Rolle, 2006). New technolo-
gies have been developed to improve storage (Box 12) as have green technologies, such as
solar dryers that improve the lifetime of products in storage and, in turn, increase food security
and economic benefits for the producers (Box 13).

Improving food availability and reducing waste can often be a matter of directing resources
to training farmers in best practices, without even the need for capital expenditure (Box 14).
Governments have also funded remarkable projects to stress the strong interconnection be-
tween post-harvest loss reduction, the preservation of natural resources and the reduction
of GHG emissions from agriculture (Box 15).

Over the last few decades, FAO has led major work on post-harvest losses. Its Information
Network on Post-harvest Operations (INPhO) Website is a great resource for practitioners and
trainers on the issues, and on solutions linked to harvest and post-harvest losses.

Box 12: Improved rice bag protects stored rice from moisture, pests and rats and keeps rice seeds viable (Philippines)



Reducing post-harvest loss of mangoes by using greenhouse model solar dryers is a promising strategy to help combat
vitamin A deficiency in French-speaking West Africa and, in turn, reduce child mortality. Typically, the annual post-
harvest loss of rich mangoes in the region exceeds 100 000 tonnes. However, in a study, 3.75 tonnes of fresh mangoes

ing 360 kg dried mango.The

were dried using a solar dryertoa final moisture content of 10 percent to 12 percent, yield
product analysis revealed 4 rammes and 3 680 (+/-150) microg beta

carotene per 100 grammes after 2 and 6 months of storage, respectively. Thus,one greenhouse solar dryer is capable of
reducing post-harvest mango waste by 3.75 tonnes, providing up to 115 million retinol activity equivalents of dietary
vitamin A.The use of this technology that requires solar energy and manpower has the potential of increasing dietary
vitamin A supply in the Region by up to 27 000-fold. Moreover, mango is a fruit that is well liked by the local population,
which increases the likelihood of its ready acceptance (Rankins, Sathe & Spicer, 2008). Using solar energy to reduce
food wastage can go a long way towards the reduction of greenhouse gases emissions; the FWF model estimates that,
if only one dryer can save 3.75 tons of mangoes, reducing mangoes loss from the Region can potentially save 0.86 tonnes

of CO,eq and 1133m3 of water.

000 (+/-500) microg beta carotene per 100 g

Box 13: Solar drying saves children and the environment (West Africa)
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Box 15: Improvement of food storage facilities and promotion of the use
of post-harvest technologies (Gambia)

Improving processing techniques

Lack of processing facilities causes high food losses in developing countries. In many situa-
tions, the food processing industry doesn’t have the capacity to process and preserve enough
fresh farm produce to meet the demand. Part of the problem stems from the seasonality of
production and the cost of investing in processing facilities that will not be used year-round
(FAO, 20m). In developing countries, investment and capacity-building initiatives (Box 16) are
key to improving processing facilities. In developed countries, processing facilities are also a
major source of waste. This happens mainly during trimming, which removes both edible
portions (e.g. skin, fat, peels, end pieces) and inedible portions (e.g. bones, pits) from food.
Over-production, product and packaging, as well as technical malfunctions, can also cause
processing losses, though these may be difficult to avoid. In some cases, trimming at the pro-
cessing stage, rather than by the end user, may be more efficient in terms of quantity lost
and potential use of scrap by-products (Gunders, 2012).

The efficiencies of processing also vary widely by product. A study by WRAP (2010), estimates
that food manufacturers lose about 16 percent of their raw materials during manufacturing,
amounting to 23 percent of total food losses produced by manufacturing, distribution, retail
operations and households. Innovative techniques can cut down on this waste (Box 17). How-
ever, it is important to consider the potential environmental impact of these techniques
themselves, as discussed earlier in the section on challenges.



The AAIFP,a USAID-funded project, is designed to assist
the transformation of the food processing sector in
African countries. The Alliance offers technical support
and training to improve the business performance of
food processing firms and increase availability of high
quality nutritious and safe foods for local populations,
including the most vulnerable. Other global food com-
panies and food industry associations will be mobilized
to build local capacity under AAIFP Associate Awards.
Local food processors and sector entities are supported
to improve business practices and meet food safety and
quality standards. Alliance engagement with food
processors will result in expanded market access for
smallholder farmers, producer organizations,traders and
other businesses. The Alliance directly increases the
availability of nutritious foods such as ready-to-use ther-
apeutic food and other products targeted to vulnerable
populations.This type of operation strengthens the be-
ginning of the supply chain and creates shorter chains
which can serve to reduce food losses in developing
countries, therefore improving food security and lower-
ing environmental impact.

Box 16: The African Alliance for Improved
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Box 18: New packaging could keep fruit and vegetables fresher for days longer (UK)

Improving transportation

Improving transportation to reduce food waste has many requirements, such as improving
the means of transportation (e.g. boat, rail and roads), the condition of transportation (e.g.
refrigerated vehicles), and eventually reducing the number of kilometers to be covered by cre-
ating market options closer to the production place. The project presented in Box 19 illustrates

how to make better use of existing means of transportation (e.g. rail and road) to improve
the agri-supply chain efficiency.

In terms of environmental impact, improving transportation can be quite complex. Supply
chain planners must carefully consider the trade-off between transportation-related energy
cost and environmental impact, and between storage-related energy cost and environmental
impact.Indeed, the frequent and small deliveries recommended by lean manufacturing prac-
tices may optimize efficiency within a facility, but they can increase the overall carbon footprint.

To reduce their environmental footprint, suppliers can consolidate their operations, increase
their use of rail and water transit and increase transport efficiency (Wakeland et al., 2012).

When possible, creating shorter supply chains can have the best economic and environmental
impact, while improving food security (Box 20). The decrease of transport distances leads to
sustainable systems that reduce the environmental nuisances caused by food supplying
(Blanquart et al,, 2010). In their study, Pretty et al. (2005) assessed the external costs due to
transport for an average basket of products, based on a classical procurement model with
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The Southern Agricultural Growth Corridor of Tanzania (SAGCOT)
is an agricultural partnership designed to improve agricultural
productivity,food security and livelihoods in Tanzania. Initiated at
the World Economic Forum Africa Summit in May 2010, it then
launched its SAGCOT Investment Blueprint, nationally by Prime
Minister Pinda, in Dar el Salaam, and internationally by H.E.Pres-
ident Kikwete at the 201 World Economic Forum in Davos.The In-
vestment Blueprint showcases investment opportunities in the
corridor and lays-out a framework of institutions and activities
required to reap development potential. SAGCOT has the poten-
tial to make a serious and significant impact by bringing together
government, business, donor partners and the farming commu-
nity to pool resources and work together towards acommon goal.
It is a comprehensive and inclusive initiative. By addressing the
entire agricultural supply chain, the SAGCOT approach goes be-
yond raising agricultural productivity and ensures the necessary
infrastructure, policy environment and access to knowledge to
create an efficient, well-functioning agricultural supply chain.
SAGCOT covers approximately one-third of mainland Tanzania,
extending North and South of the central rail, road and power
“packbone” that runs from Dar es Salaam to the Northern areas
of Zambia and Malawi.
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Improving retailing

Alack of basicinfrastructures and inadequate market systems can cause high food losses. To
minimize losses, commodities produced by farmers need to reach the consumers in an effi-
cient way.Wholesale and retail markets in developing countries are often small, overcrowded,
unsanitary and lack cooling equipment (Kader, 2005). They require shorter supply chains and
better market access, as well as improvements in market places and stores. Simple improve-
ments, such as adding a roof to a local market, can greatly reduce waste by protecting the
produce from sun or rain.Installing solar panels on the same roof can generate electricity for
the market to further improve produces’ shelf life.

Certain retail practices in developed countries are responsible for a great deal of avoidable
food waste. A culture of opulence cultivated in the last two decades has created the percep-
tion and expectation that displaying large quantities and having a wide range of products
and brands leads to increased sales. Yet, this practice increases the likelihood of food being
wasted for no good reason.

Furthermore, it is a common perception among retailers that, when food is getting closer to
the end of its shelf-life, it is cheaper to discard it rather than sell it. This might be true strictly
economically, as these items do occupy shelf-space, but this is without considering the envi-
ronmental and social cost of producing and then discarding food. Some companies that un-
derstand this larger impact have even found a possible profit in identifying ways to sell items
close to their use-by date (Box 21).

When shopping, consumers expect store shelves to be full. Although certainly beneficial for
sales statistics, continually replenished supplies mean that food products close to expiry are
often ignored by consumers. This is particularly difficult for small retail stores (SEPA, 2008).
Nevertheless,examples such as the one showcased in Box 22, shows that retailers can change
their display without affecting their sales, increasing their profit while procuring benefits to
natural resources.

Also, in time of environmental and financial crisis, consumers are very attracted by products
sold in bulk (Box 23). For a retailing outlet, it allows for better alignment between consumer
needs and their purchase, significantly reducing waste and its cost. In addition, some stores
have committed to a zero-food-waste-policy, using food close to its expiration date or surplus
food products to prepare hot meals that they sell in the hot food counter, gaining good pub-
licity, as well as economic revenues from the products sold and the reused food (Box 24).
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Box 21: Retailers sizing the close to expiry date opportunity

Analyzing product loss can lead to big savings.In 2008, Stop and Shop/Giant Landover,
a US$16 billion grocery chain with more than 550 stores, was able to save an estimated
annual US$100 million by conducting a thorough analysis of freshness, product loss
and customer purchases in all of its perishables departments. In the end, the “pile ‘em
high, watch ‘em fly” philosophy did not ring true. The analysis, which began with prod-
uct displays, discovered alternatives to overflowing displays, as well as whole stock-
keeping units that weren’t necessary. It also found that overfilled displays led to
spoilage on the shelf, customers were displeased with the spoiled product, and it re-
quired more staff handling to sort out the damaged items. Customers did not notice
reduced choice and less-full displays and, in fact, their satisfaction rose, as produce
was on average three days fresher than before (Gunders, 2012).

Box 22: “Stop and Shop” saved US$100 million by reducing the amount of food displayed (USA)

Granel is a chain of stores in Spain where customers can buy any kind of cereal, dry fruit, spice, pasta, rice, honey, soap,
oil, etc., mainly in bulk.The concept of the shop is very simple: just buy what you need not what they want you to buy
(minimum amount of 5 grammes). Customers choose if they want 20 g, 200 g or 2 kg, according to what they plan to
cook and what they can afford. In a normal market, one can only choose between two or three sizes, while the choice
when buying in bulk is unlimited. The customers of this shop range from environmentally aware people who want to
eat healthy and with little packaging, to victims of the economic crisis in Spain who can buy more variety with fewer

resources thanks to this flexible system. For the price of 1kg of ricein a traditional supermarket, in Granel they can buy
250 g of rice, some herbs, a bit of olive oil, some dried tomatoes and mushrooms, 250 8 of muesli for breakfast and
some dry fruits such as locally sourced almond. The waste generated with this system is really low or zero. By buying
only what one needs, this system avoids a lot of food wastage, considering that 60 percent of food waste is caused by
bad planning when shopping. In addition, the optional packaging offered by Granel is minimal and fully recyclable or
compostable or customers can bring their own packaging to do proper Zero Waste shopping.Saving on packaging ma-
terial and food itself saves natural resources, avoids GHG emissions, saves water and land and preserves biodiversity.

Box 23: Freedom is about buying the amount you need at Granel (Spain)



Thornton's Budgens is an independently owned retail store in Lon-
don’s Crouch End that has taken measures to reduce its food waste
across the board. The store has already reached its target of send-
ing zero food waste to landfill. Store owner Andrew Thornton’s am-
bition is to ensure that all edible food that enters his store ends-up
being eaten:

. Since October 201, the supermarket has an in-store hot food
counter. An in-house chef, uses fresh ingredients from the
store's shelves such as parsnips, peppers, aubergines and pulses
that are approaching their sell-by date or aré unlikely to be
sold. He prepares delicious, fresh and nutritious meals like
tagines, soups, curries and pickles. This has given the store a
new market outlet for surplus food products. Bob's curries are
very popular with customers, which means that thisis anextra
source of revenue for the store with very low costs.

Edible food surplus from the store that cannot be sold is do-
nated to FoodCycle, a charity that runs a nearby community
cafe. FoodCycle picks up the surplus foodona weekly basis and
uses it to create nutritious meals for local communities. The
cafe operatesona “pay what you can” scheme so everyone can
enjoy a filling three-course meal.

The store also hosts Food from the Sky on its rooftop —a com-
munity project growing organic fruit and vegetables that are
then sold in store. Non-edible food waste from the store is used
to make compost for the garden, creating a closed loop system
and providing hyper local food products,travelling only10 me-
tres from soil to shelf.

Box 24: Thornton’
nton’s Budgens food waste avoidance measures across the board (UK)

Improving quantity planning for food services
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Box 25: Adapti i i
5: Adapting portions size to consumer needs in restaurants (Portugal)

The Modern Pantry Cafe and Deli, a two-floor modern restaurant in St. John's Square, Clerkenwell, took partin the Sus-
tainable Restaurant Association's (SRA) food waste survey in 2010. Head chef Robert McLeary found that doing a food
waste audit really helped understand the composition of their food waste and whether it came from food preparation,
food spoilage or portion sizes. This meant that the kitchen staff was able to take some simple but effective steps to re-
duce waste at source, such as:
Filling portions are part of the restaurant’s philosophy, but the waste audit inspired the chef team to work on a
smaller portion size that minimized food waste on plates, while still keeping the portions generous.
A doggy box is offered as part of the SRA's “too good to waste” campaign and restaurant staff encourages diners
to take away any leftovers.
Food preparation waste is minimized by using fresh, high-quality meat and vegetable off cuts creatively to make
burgers, pies and soups; eXcess food is also used for staff meals.
High quality meat or vegetable off-cuts are used to make salads, fish pies and sandwiches sold at the restaurant’s
store; thus, ingredients that cannot gointoitsa la carte menuare used to generate extra income for the restaurant.
A dehumidifier filter was installed in the restaurant's fridges which absorbs any moisture and helps keep food fresh
for much longer, keeping food waste costs due to spoilage to minimum.
.« Anyremaining food waste, such as vegetable peelings, is separated from general waste and collected for compost-
ing.
These simple solutions brought immediate savings from reduced food purchasing costs. Reducing food waste of course
meant lower waste collection costs for the Modern Pantry, which also meant that they were able to renegotiate a better
contract with their waste collector. Overall, that saved the restaurant £2500 on annual waste collection fees (a video of
this case study is available at http-.//Www.youtube.com/watch?v:DnobMN\anzN\).
Similar awareness raising initiatives have been taken in the USA in university canteens. The University of New Hamp-
shire decided to remove the trays in order to make students more conscious about the quantity of food they take and
the amount of leftovers at the end of their meals (Tilton, 2010).

Box 26: Th
e Modern Pantry - You can't manage what you can't measure




Improving consumption habits

In developed countries, a significant part of total food wastage occurs at consumer level, and
in some countries, this is a trend that continues to rise. In France, it is estimated that food
wastage has doubled since 1947. Potential explanations range from increasing urbanization,
consumer detachment from the reality of producing food (time, labor and environmental
costs), retail practices that encourage overbuying (such as buy-one-get-one-free offers) to the
fact that food occupies a decreasing place in the household budget, from 38 percent in 1960
to 25 percentin 2007 in France.This gives the impression that wasting food is relatively cheap
and has minor consequences. At the same time, the environmental cost of generating food
increases, as natural resources are getting scarce globally. It is therefore key to bring about a
cultural change. Integrating environmental considerations into food wastage awareness cam-
paigns could be a powerful agent of change. This constitutes a pressing issue also in emerging
countries (Box 27).

Thanks to a number of communications campaigns, food wastage is rapidly rising in the pub-
licagenda. Several public and private stakeholders have developed campaigns with the goal
of educating people around the global problem of food waste and the positive solutions. It is
possible to find tips on reducing consumption adapted to any situation from schools (Box 28)
to households and catering establishments, where consumers can now ask for more adapted
portions and take-away bags.

The list below (EU Commission (a), 2011) gives an overview of possible tips to reduce food
wastage at the household level when purchasing and consuming food:

v~ Write a list! Menu plan your meals for a week. Check the ingredients in your fridge and
cupboards, then write a shopping list for just the extras you need.

v Stick to the list! Take your list with you and stick to it when you're in the store. Don't be tempted
by offers and don't shop when you're hungry; you'll come back with more than you need.

v~ Buy ugly fruits and vegetables. They are perfectly good to be consumed and you are indi-
cating your willingness to go over the aesthetic barriers which could go a long way to save
a large quantities of fruits and vegetables from the bin.

v Keep a healthy fridge. Check that the seals on your fridge are good and check the fridge
temperature too. Food needs to be stored between 1and 5 degrees Celsius for maximum
freshness and longevity.

v~ Don't throw it away! Fruit that is just going soft can be made into smoothies or fruit pies.
Vegetables that are starting to wilt can be made into soup.

V" Learn to understand the sell-by and best-before dates. These are often simply manufac-
turers’ suggestions for peak quality and are not strict indicators of whether the food is
still safe for consumption.

v~ Use up your leftovers. Instead of scraping leftovers into the bin, why not use them for to-
morrow's ingredients? A bit of tuna could be added to pasta and made into a pasta bake.



Atablespoon of cooked vegetables can be the base for a crock pot meal. Several book and
booklet are dedicated to re-using leftovers.

v~ Rotate.When you buy new food from the store, bring all the older items in your cupboards
and fridge to the front. Put the new food towards the back and you run less risk of finding
something moldy at the back of your food stores!

v Serve small amounts. Serve small amounts of food with the understanding that everybody
can come back for more once they've cleared their plate. This is especially helpful for chil-
dren, who rarely estimate how much they can eat at once. Any leftovers can be cooled,
stored in the fridge and used another day.

v~ Buy what you need. Buy loose fruits and vegetables instead of prepacked, then you can
buy exactly the amount you need. Choose meats and cheese from a deli so that you can
buy what you want.

v Freeze!l If you only eat a small amount of bread, then freeze it when you get home and
take out a few slices a couple of hours before you need them. Likewise, batch cook foods
so that you have meals ready for those evenings when you are too tired to cook.

v~ Turn it into garden food. Some food waste is unavoidable, so why not set up a compost
bin for fruit and vegetable peelings. In a few months you will end up with rich, valuable
compost for your plants. If you have cooked food waste, then a kitchen composter (bokashi
bin) will do the trick. Just feed it with your scraps (you can even put fish and meat in it),
sprinkle over a layer of special microbes and leave to ferment. The resulting product can
be used on houseplants and in the garden.

It has been shown that this type of campaign both impacts food wastage reduction (Box 29)
and allows the preservation of precious natural resources.
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Implementing legislation to lower food wastage

The link between food wastage and political action is as sensitive as complex. Effective policy
needs to be based on a holistic, flexible approach which focuses on the involvement of stake-
holders at all levels of the food value chain and invests in raising awareness, enhancing coop-
eration at global level and increasing the sense of responsibility of a range of actors — from
farmers to producers and from policy-makers to consumers. It goes without saying that legis-
lators will have to adopt a range of measures which may vary from broad policy frameworks
to statements of intent and commitments, from “soft law” measures, such as recommendation
and guidelines, to more incisive legislation, such as directives, regulations and statutory acts.

This section presents examples of governmental measures taken worldwide to tackle the

issue of food wastage and encourage actions to prevent and reduce both post-harvest losses
and food waste.



Implementing policy frameworks and strategies to reduce harvest and post-harvest losses
At the first stages of the food chain, the use of very basic agriculture technologies, lack of
competence and expertise, and weak or non-existent biosecurity measures usually are the
major causes of crop production losses. Poor hygiene protocols and standards, as well as lack
of adequate post-harvest facilities also contribute to cause huge amount of food losses, no-
tably in developing countries.

In this context, national and local authorities need to take appropriate and incisive action to
develop recommendation and policy strategies for effectively reducing food losses at the ear-
liest stage of the production chain. Governments often fail to recognize the significance of
the issue and, in extreme cases, widespread corruption among authorities and actors of the
food-supply chain worsens the scenario and hinder actions.

An optimization of pre- and post-harvest conditions through adequate funding, training for
strengthening capacities and policy frameworks would dramatically increase crop production,
resource efficiency and accessibility to food, thus significantly reducing food and environ-
mental losses.

Public investments in infrastructures, regulations that manage the biological and environ-
mental risks arising from pest attacks, sound agricultural policies, guidelines on best harvest-
ing and post-harvesting sustainable practices, as well as the adoption of sanitary protocols
are among the basic measures that governments urgently need to take if they intend to tackle
the food security challenge, enhance livelihoods of rural communities and preserve the nat-
ural resources of their territory.

For a long time, the aforementioned issues have been largely overlooked, although changes
have been recorded in some countries and public authorities are slowly taking first steps to-
wards the development of holistic strategies and the adoption of programmes and campaigns
meant to reverse the current food loss trend. In addition to the notable commitment of Gam-
bia within its NAMA program (Box 15 above), remarkable initiatives have come from Latin
America, where new bills and policies promote cooperation among authorities, businesses
and farmers, and technical and legal tools prevent and reduce post-harvest losses, as a means
to reduce the unsustainable exploitation of natural resources (Box 30), as well as to enhance
food security (Box 31).

An important signal also came from the 2012 Rio+20 Summit (United Nations Conference on
Sustainable Development), where Heads of State and international organizations expressed
commitments to take urgent actions within the “Zero Hunger Challenge” launched by Sec-
retary-General Ban Ki-moon in order to support dissemination of knowledge, enhance biose-
curity practices and enable small farmers to make investments in more advanced




technologies and equipment, and ultimately grant them easier access to the international

market. The Conference meetings also lifted up the importance of promoting responsible
consumption for the ultimate success of the campaign.
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Implementing legislation to prevent and reduce food wastege

In developed countries, efforts center on adopting new policy frameworks and legislation in
order to decrease the food waste produced further down the value chain, namely at the pro-
cessing, retailing, marketing and consumer levels. In developed countries, where consumerist
habits are becoming less and less sustainable, and the wastage of food has for long time not
been perceived as a problematicissue, the main difficulty lies precisely in changing production
and consumption patterns, raising awareness among consumers, businesses and other stake-

holders,and finding options to invert the trend that would be both environmentally and eco-
nomically feasible and advantageous.



It appears that the further down in the value chain the measures are taken, the more there is
scope for “hard law” provisions. In fact, although recommendations, guidelines,commitments,
targets and cooperation strategies are certainly crucial for a successful food wastage preven-
tion and reduction strategy, it cannot be denied that businesses and consumers are more likely
to take an active role in the food waste challenge if: preventive and reduction practices are an
economically attractive option; or they are required to comply with legally binding require-
ments. For example, high collection fees based on the volume of household organic waste have
proven an effective incentive to reduce the production of food waste significantly (Box 32).
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Box 32: Volume-based Radio Frequency Identification System (Korea)

Nonetheless, specific normative provisions imposing a duty to act upon people are most pre-
ferred and effectively workable at the lower stages of the waste hierarchy, namely at the waste
management level, when the highest impact on natural resources has already occurred. In
other words, if it is quite difficult to conceive normative provisions which directly force con-
sumers and businesses to buy, order or serve just the right amount of food or prevent them
from throwing away leftovers and be “environmentally responsible”, legislators can more easily
use legal tools and impose economic burdens as an indirect deterrent to waste. Examples
might refer to compulsory waste data reports for businesses, high landfill levies, “pay-as-you-
throw” systems and, generally, any market-based instrument that reflect the real cost of nat-

ural resources use.




For this reason, it is essential that policy-makers adopt holistic preventive initiatives and take
actions involving all stakeholders at all levels of the food value chain, granting meaningful
room for cooperation, exchange of information, awareness campaigns and education so that,
over the long term, there will be virtually no more need for direct intervention, and efforts will
be focused on pushing waste up the hierarchy, reducing it to the minimum and re-using or re-
cycling all inedible food.

Several governments are already moving in this direction, setting food waste reduction targets
and making pledges to enhance the sustainability of the food chain, reduce dependency on
natural resources and overturn consumption patterns (Box 33). Meanwhile, the EU Parliament
has formally asked the EU Commission to take actions that support developing countries in
improving the efficiency of their food supply chains and seriously commit to a regional reduc-
tion target specifically focused on food waste (Box 34).

Several policy documents and recommendations stress the importance of a combined effort
by actors involved in the food and drink value chain as a drastic contribution to a resource ef-
ficient production and more achievable global food security (Box 35). Awareness raising cam-
paigns have been looked at as an effective means to prevent and reduce food wastage, growing
consensus on the need for public and private actions. The European Union has quantified the
environmental and financial benefits of a sound bio-waste prevention policy —at US$ 5.2 billion
in financial benefits and 29 million tonnes of CO, (EU Commission (a), 2010). It is now urging
its Member States to adequately address food waste issues within their new National Waste
Prevention Programmes, which will be adopted by the end of 20134.

Box 33: Policy document on sustainable food (The Netherlands)

4 See Recital 30 of the EU Waste Framework Directive (Directive 2008/98/EC L 312/3) as amended in 2008.



Stressing the crucial role of food waste prevention and reduction in the fight against
loss of natural resources, as well as in overcoming undernourishment in developing
countries and mitigating climate change, the resolution adopted by the European Par-

chains can not only directly benefit the local economies and sustainable growth in
those countries but can also, indirectly, aid the global balance of trade in agricultural
products and the redistribution of

forcement policy on food waste based on “the polluter Pays” principle and to cooperate
with the FAO in setting common targets to reduce food waste at global level (EU Par-
liament, 2012).

i e
Box 34: European Parliament Resolution on how to avoid food wastag

Box 35: EU Commission Roadmap to a Resource-Efficient Europe



Revising regulation on ‘best-before’ and ‘use-by’ dates

Expiration date labeling standards for food constitute a major bone of contention in the cru-
sade against food waste. Legislators (especially in developed countries) have adopted over-
zealous safety standards for expiration date labeling and are now being asked to revise the
relevant regulations, as well as issue clearer and more flexible guidelines for businesses and
consumers.The goal is to avoid uncertainty over the meaning of “use-by” and “best-before”
dates and, ultimately, reduce the tremendous amount of waste due to the confusion gener-
ated among consumers over food expiration dates.

In fact, a national survey conducted in the U.K. has shown that only half of the consumers
identify the use-by date as the best indicator for food safety (Growth from Knowledge, 2009).
Furthermore, the research has found that up to 20 percent of household food waste is due to
consumer misunderstanding of date labels.

In addition, a considerable amount of food waste is to be linked to a common practice among
food businesses —the so called “rule of the one-third”. According to this rule, processed foods
must reach the suppliers in up to one-third of their shelf-life time, in order to allow consumers
to have a wide choice of very fresh products relatively far from the expiration date. If products
fail to be delivered by the first third of their shelf-life, many retailers will reject the delivery
and return the items to producers, thus creating unnecessary wastage of absolutely safe and
quality food.

This situation has led some governments to undertake a revision of both distribution/retailing
practices (Box 36) and the use of date labels in an attempt to avoid confusion among con-
sumers and reduce food wastage along the value chain. Furthermore, in its recently approved
Resolution (Box 34 above), the European Parliament asked the Commission to take a number
of measures in order to reduce food waste upstream, such as dual-date labeling (sell-by and
use-by), and discounted sale of foods close to their expiry date and of damaged goods5, as
well as improved instructions for consumers on how to best store perishable products. How-
ever,it should be borne in mind that sell-by and display-until indications have been shown to
create confusion among consumers, therefore their ban would certainly contribute to a sig-
nificant reduction of waste (Box 37).

5 Point 30 of the European Parliament Resolution on how to avoid food wastage: strategies for a more efficient food
chain in the EU (2011/2175(IN1)).
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Box 36: Guidance to clarify the ‘one-third’ rule and the meaning
of ‘use-by’ and ‘best-before’ dates (Japan)

The UK Department for Environment, Food and Rural Affairs (DEFRA) has recently is-
sued a revised version of its Guidance on the application of date labels to food (20m)
aimed at clarifying the meaning of each food label. The guidance is meant to give con-
sumers better understanding of the difference between the several labels and the
consequence of eating a given product after the date displayed on the package, and
to help businesses decide whether to use the “best-before” or the “use-by” date. It
also provides examples of best practices for businesses, explains the meaning of “sell-
by” and “display-until” dates, clarifying that there is no legal requirement for their ap-
plication and encouraging businesses to explore alternative methods for stock control.
It further specifies that “use-by” labels refer to the safety of the product and are in-
tended for highly perishable foods, e.g. milk or yogurt, whereas "best-before” relates
to the peak quality of the product, meaning that the food will still be safe to eat after
that date although some particular characteristics such as taste, texture or appearance
may be altered. The revised guidance does not put any legally binding provisions on
food business operators, or amend the national or regional legislation. The legally bind-

ing provisions are found in the General Food Law Regulation (EC) 178/2002 and the Di-
rective 2000/13/EC (DEFRA (a), 2011)

y =

Box 37: Reducing expiration date confusion (UK)




Revising regulation on aesthetic requirements for fruit and vegetables

One of the major regulatory obstacles to the implementation of an effective waste prevention
strategy is constituted by the existence of more or less strict quality and aesthetic require-
ments for fresh fruit and vegetables regarding the shape and size of the latter. Such selective
standards are imposed on a compulsory basis by regulations so as to differentiate between
premium, first and second class quality products. They also result from agreements among
farmers, producers and retailers, mainly to satisfy consumers’ demand of perfectly shaped
and “good-looking” fruits. As a result, an incredible amount of absolutely tasty and safe food
is thrown away before reaching the supermarkets only because of appearance.

One of the most convincing arguments against these regulations and agreements is clearly
that standards (notably regulatory ones) should be based on safety rather than quality. Fur-
thermore, consumers should be able to base their purchasing choices on the nutritional value
of fruit and vegetables and be free to opt for “wonky” fruits at a lower price. These are some
of the issues that the Commission was asked to consider when reviewing the regulation on
aesthetic requirements for fruit and vegetables (Box 38).

Some supermarkets have begun relaxing their standards on fruit appearance, selling mis-
shaped items for a reduced price and helping raise consumers awareness that ugly does not
mean bad. Many initiatives have been promoted that raise awareness of the great potential
of reducing appearance standards to reduce post-harvest losses mainly (but not only) in de-
veloping countries (Box 39).

A common effort by both legislators and retailers is needed to phase out these “quality” re-
quirements which, in turn, will dramatically cut down food waste and enable farmers to re-
duce their post-harvest losses to the minimum. This also calls for awareness campaigns to
be promoted by governments and businesses in order to spur consumers to opt for sustain-
able purchasing practices.

The European Union quality standards set for the import and purchase of fruit and vegetables in Regulation

as amended by Regulation 543/2011).The
ecific market standards will be applied to
such as apples, citrus, pears, strawberries and

(EC) 1580/2007 has now been replaced by Regulation 1221/2008 (
new document introduces two types of marketing standards: sp

a number of fruit and vegetables (reduced from 36 to 10)

toma:to.es, and geneljal marketing standards which will apply to all the other fruits and vegetables. The new
regulation also prowdt:s that Member States can exempt products from specific market standards as lon
as they are labeled as “products intended for processing” or equivalent wording. :

Box 38: EU Regulation on marketing standards for fruit and vegetables
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Box 39: Zero Waste dinner at UNEP Headquarters (Kenya)

Regulating unfair practices in the retail supply chain
Unfair Trading Practices (UTPs) are practices that grossly deviate from good commercial con-

duct and are contrary to good faith and fair dealing (EU Commission, 2013). In the food sector,
UTPs have clearly detrimental effects on the weaker actors of the supply chain, namely small
farmers, especially in developing countries. Big retail companies and multinational suppliers
have stronger bargaining position than farmers, who usually have no choice but to accept
burdensome contractual terms proposed by the retailers, due to the fear of not concluding

the contract or being cut out of the business.

Such unfair provisions might allow last minute unilateral changes in the agreed amount of
food to be supplied, or allow retailers to reject food they consider unsuitable for selling, such
as mis-shapen fruit and vegetables, because it would not meet consumer expectations and
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Box 40: The Grocery Code Adjudicator Bill (UK)

choice.These business-to-business unfair practices have several consequences including loss
of revenue for farmers and waste of human and natural resources. However, for the purpose

of this paper, the most relevant consequences are wastage of perfectly edible food and the
production of unnecessary surplus.

Although there might be space to create a secondary market for the rejected food, the UTPs
should be totally eradicated considering the high social, economic and environmental implica-
tions of these practices. To this aim, many governments are already creating specific platforms
aiming at implementing policies and fair practices guidelines and enforce mechanisms to solve
the issue of UTPs (Box 40). In January 2013, the European Commission issued a Green Paper on
UTPs to assess the extent of the problem and to spur Member States to implement and enforce
stricter national rules to guarantee fairer and more balanced trading practices (EC, 2013).






Definition

Reuse is usually defined as using an object or material again, either for its original purpose or for a
similar purpose, without significantly altering the physical form of the object or material. What
distinguishes reusing and recycling is that the latter alters the physical form of an object or material.
Reuse is generally preferred to recycling because it consumes less energy and resources than recy-
cling.Reusing food waste mainly involves redistributing it to alternative markets and, for example,
using surplus for new business options, for charities, to clearance houses, or for animal feed.

Impact on natural resources
Reuse vs Reduce

As already shown above, the major impact of food wastage, in terms of natural resources use,
happens at the agricultural production stage. The further down the supply chain the food
wastage happens.the more natural resources already have been used and, therefore, the higher
the wastage of natural resources. Governments, policy-makers and industries primarily focus
on reusing and recycling and recovering in order to divert as much food waste as possible from
landfills and comply with regulatory waste recycling and GHG emissions reduction targets.
However,in terms of reducing the environmental, social and economic impacts of food wastage,
avoiding food wastage in the first place has much greater potential of resource efficiency sav-
ings than just improving the management and disposal of food wastage after it occurs.

Reuse vs Recycle

Redistributing food fit for human consumption to lower income individuals before it is lost
or wasted is a better option than using it to feed animals. This is undoubtedly correct from
an ethical and social perspective, considering the high and rising numbers of hungry people
in both developed and developing countries.Reuse, and to a lesser extent recycle, are favorable
from an environmental point of view, as it avoids putting additional stress on natural re-
sources to produce biomass for animal feed or energy feedstock. The “worst” of the two reuse
options (i.e. feeding animals) is compared below with the “best” of the recovery options (i.e.
energy from anaerobic digestion).

Sending food waste to anaerobic digestion nominally replaces conventional fossil fuel energy
sources, so that the carbon savings are represented by the greenhouse gases that would have
been emitted by generating the same amount of energy conventionally. On the other side, the
carbon saved by giving food waste to pigs comes from avoiding to produce conventional pig feed
made from grains and pulses, which requires tractors to be driven, land to be ploughed and agro-
chemicals to be manufactured. It appears that feeding swill is 63 percent more efficient than
sending food waste for anaerobic digestion.
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Figure 3. Basic illustration of GHG emissions saving from 1 tonne of wastage going through anaerobic digestion
process or being fed to pigs

This figure would be much higher if emissions due to land use change induced by feed produc-
tion, such as deforestation linked with soymeal production, were considered. Stuart estimates
thatif this is taken into consideration for a tonne of food waste with a similar nutritional quality
to soymeal, it could be between 26 and 250 times better to give food waste to pigs than to put
itin an anaerobic digester.

Furthermore, using food waste instead of cultivated animal feed would save around 1 million
litres of water per tonne. Perhaps most significant of all is the avoided damage to the word’s bio-
diversity currently caused by producing animal feed. Economically speaking, the potential supply
to the economy of one tonne of food waste in an anaerobic digester would be US$65. By contrast,
a tonne of food waste converted into pork would have a retail value of around US$580.



Using food waste as livestock feed has the potential to create revenue and jobs. In countries such
as Japan and South Korea, businesses have been established to collect and process food waste
and sell it to farmers. Before the ban, European pig farmers were paid to take food waste away
from businesses. One farmer, for example, was paid US$ 11 per tonne of food waste he would col-
lect. He then blended with other ingredients and sold on to other pig farmers for up to US$ 245
per tonne, earning up to US$ 1.2 millions per year. All of this came to an end in 2001. Instead, food
businesses now pay from US$ 92 to over USS$ 154per tonne to dispose of their food waste - costing
the food industry across Europe millions of euros a year (Stuart, 2009).

One food manufacturer in England reported saving the equivalent of over US$ 154 000 a year by
selling its bread waste as livestock feed for US$ 30 per tonne, instead of paying an anaerobic di-
gestion plant US$ 123 per tonne to dispose of it (Stuart, 2009).

The environmental and economic benefits of feeding food waste to livestock seem striking. How-
ever, the practice was banned in Europe following the 2001 disease (Bovine Spongiform En-
cephalopathy — BSE) outbreak in Britain which had devastating effects on the European meat
industry.As discussed further below, using swill to feed livestock is thought to have been the ori-
gin of the outbreak, which led the EU to ban the practice of feeding any type of catering waste
to livestock. As a result, most pigs today are fed on food that humans could eat —including crops
such as soya, maize and wheat whose production contributes to deforestation and global warm-
ing —while at the same time, millions of tonnes of food waste not fit for human consumption
that could be fed to animals goes to anaerobic digestion, incineration or landfill. When surplus
food is properly heat-treated (cooked), any organisms that might otherwise cause disease are
killed, making it safe to feed to animals. With due caution, a return to the traditional practice of
feeding waste food to pigs would have major social,environmental and economic benefits, which
are difficult to overlook.

Tips for reusing food wastage

Developing markets for products which wouldn’t have stayed in the food chain
otherwise

Gleaning unharvested produce

Gleaning is the practice of gathering crops that would otherwise be left in the fields to rot or
ploughed under after harvest. Crops can be left in the fields for multiple reasons, ranging
from failing to meet strict retail cosmetic standards, to overproduction in the more developed
countries, to poor planning and market access issues in developing countries.



Learning that every year farmers plough under almost 50 percent of what they grow
when market conditions make them unprofitable to harvest, pack and ship, a Cali-
fornia man saw an enormous surplus of organic produce and an eager market look-
ing to buy it, but a scarcity of good distribution options. He teamed up with Bi-Rite
Market and several other California businesses to create minimally processed, shelf-
stable products out of this extra produce. He bought the surplus produce at a re-
duced price from California farmers, in an effort to “capture the food at its very best
moment,” preserve it, and sell it under their new label: The Gleaning Project. One of
the Gleaning Project’s first experiments was green garlic, a crop that’s less perish-
able than most, making it the perfect starter crop. After buying 127 kg of green garlic
at US$2.75 per half kilo - US$0.50 lower than the target price but high enough for
the farmer to pay for labour and still make a profit.The project sent the main portion
to a nearby commercial kitchen where it became 260 Jars of green garlic pesto. A
smaller portion went to local preservers, where they turned it into 85 jars of green
garlic pickles. Now, both products are being sold at Bi-Rite for US$9.99 per jar. Ac-
cording to Bain, “each of the partners got pretty close to equal portions of the final
sale price of the product.” No one will see big money this year, but without the proj-
ect, that 127 kg of green garlic would have become fertilizer in the fields. Plans are
underway to turn apricots into jam and August’s booming tomato crop into sauce
and then to look back and determine which products were most successful. The pro-
ject’s success hinges on a number of factors and players, highlighting the intercon-
nectedness and unpredictability of a local food system.The farmer may have only a
few days to alert Bi-Rite of a surplus, and then there will be the need to find a com-
mercial kitchen that can handle the pickling or preserving. Because many commer-
cial kitchens have multiple week-long waiting lists, the companies associated with
the project will play a crucial role by providing the space and skills for pickling on
extremely short notice. The FWF model estimates, based on the average footprint
of vegetables in the USA at the production phase, that saving 127 kg of garlic is equiv-
alent to avoiding 306 kg CO,eq and wasting 12 m3 of water (Shanker, 2012).

Box 41: The useful business of gleaning and preserving (USA)



Most of the farmers consider that “nothing is lost when you turn something under; it just
goes back into the dirt. Loss comes when money has been spent to pick something, wash it,
pack it, refrigerate it, and put it in a box, then take it out of the box and throw it away.” But
even if these are standard costs to farmers, all the energy and natural resources, such as water
and land, used to grow these crops won't be recovered while they have a real societal cost.

Businesses see an opportunity in being able to purchase food left in the field at a reduced
rate and developing new food value chains (Box 41) while farmers can benefit from additional
income.

Developing markets for products rejected by retailers but still good to be consumed

Most of the time, when products drop-out of the food supply chain while they are still per-
fectly fit to be sold and eaten, it is due to aesthetic criteria or lack of demand compared to
the offer. Alternative market opportunities such as farmer markets (Boxes 42 and 43) or new
supply chain activities (Box 44) are being developed to use these resources. This type of ini-
tiative has multiple benefits: economic (making a profit out of the product), social (giving
buyers a feeling of good conscience and creating social links) and environmental (keeping all
the resources used to create the product from going to waste and avoiding using additional
resources to create a new product). The short supply chains created by farmers’ market are
also particularly environmentally-friendly.

Even in richer countries, a large part of the crops could not be marketed if farmers markets
were not available. Indeed, farmer markets are good outlets for products which don’t neces-
sarily fit the supermarkets standards but are still entirely and safely edible. The testimony
from Australia on farmers’ markets showcases some of their multiple benefits (Box 42).




Box 42: A farmers’ market clients
testimony (Australia)

market (USA)

Following the success of Feeding the 5000, the same UK team has created a longer-
term venture, making a viable product from fruit that would otherwise have gone
to waste. A Taste of Freedom is a social and environmental venture that hinges on
a novel sugar-free ice cream alternative called Fruit Screams, made from wholesome
fruit that would otherwise have been wasted. A Taste of Freedom has also invented
a unique ice-cream cone made from 100 percent pure dried fruit, all from produce

that would otherwise have been wasted. They sell and deliver with a specially mod-
ified ice cream van, which is being converted to run off methane created from rotting
food waste. A Taste of Freedom targets schools, particularly in low-income areas,
where students have pronounced nutritional deficiencies. Each school is offered a
complete educational, interactive experience encompassing food waste, healthy eat-
ing and sustainability issues.

Box 44: A Taste of Freedom’s Fruit Screams (UK)

Box 43: Eco-Cycle's zero waste farmers'




Redistributing food to the ones in need

In recent years, a growing number of food businesses along the supply chain began donating
surplus food, which would have been wasted otherwise, to people in need. At present, the
amount of food redistributed to charities that feed people remains a tiny fraction of the edible
surplus food available globally, due to the fact that food redistribution faces a number of bar-
riers. This means that a lot of work still needs to be done by public and private stakeholders
to smooth this process.

In terms of the factors holding food donors back, retailers are largely influenced by the idea
that it is cheaper and easier to send wastage to the landfill, although higher landfill taxes
are now working as a deterrent. There is also the potential development of a black market,
which could shrink the client base of the donor and damage its image.

However, the factor that has most restrained businesses from donating food surplus is un-
doubtedly the risk of being held legally liable in case of intoxication, iliness or other injury
due to the consumption of (mishandled) donated food. In order to incentivize food donations
and avoid, at the same time, great quantities of still perfectly edible food to be thrown away,
many governments have implemented acts and regulations aimed at protecting food donors
from criminal and civil liability should the product — given away in good faith — cause any in-
jury to a person.

The best known case of regulation for the mitigation of donors’ liability is certainly the Amer-
ican Good Samaritan Food Donation Act 1996 (Box 45), but similar provisions can be found in
other legislations, such as the Australian Civil Liabilities Amendment (Food Donations) Act
2005, the Canadian Donation of Food Act 1994 and the Italian Good Samaritan Law (Box 46).
In 2011, a group of British parlamentarians proposed the adoption of a Food Waste Bill requir-
ing food companies to take steps for the reduction of their food waste and for the redistrib-
ution of surplus to food banks. The proposed bill would also make provisions on liability
exemption for food donors, as in the US Act. Notwithstanding the success of the first reading
in March 2012, the bill did not complete its passage through UK Parliament before the end of
the session.

In other countries, where normative acts have failed to be approved, local authorities have
taken measures to encourage and sometimes compel food-related businesses and retailers
to donate the unsold or discarded food to local charities and food banks (Box 47).
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Box 45: The Bill Emerson Good Samaritan Food Donation Act 1996 (USA)

Box 46: Rules governing the distribution of Box 47: Mayor obliges supermarkets
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Lack of funds for the organization of logistics, namely transportation, is one of the most lim-
iting factors in food redistribution. Nevertheless, a growing number of initiatives around the
world are providing easily replicable examples (Boxes 48,49 and 50), while economic pressures
added to social and environment considerations make food businesses turn more and more
towards food donations. Some charities are also looking at gleaning practices as a convenient
way to introduce fresher fruit and vegetables in the diets of the poorest, as opposed to the
processed and packaged food that charities have been traditionally able to access (Box 51).

While it is not advocated that food donations are the solution to food wastage or poverty,
food redistribution can help alleviate the impacts of food poverty. It is the best option in terms
of dealing with unavoidable food surplus from environmental, ethic and social perspectives.
The poorest benefit from nutritious food, and the planet benefits from putting food already
produced to its proper use instead of having to engage more resources in producing new
foodstuffs.Volunteers have the opportunity to visit local farms and stores; many subsequently
leverage their purchasing power at the grocery store or farms they have visited, thus creating
a ripple effect. Donors can avoid waste management costs while also receiving positive pub-
licity and tax breaks for their donated produce (as already happening in many countries),and
they also know that the food they donated is helping alleviate hunger in their community.
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Box 48: Annakshetra Foundation redistributing surplus food among the needy (India)



Last Minute Market (LMM)isa proj-
ect that links shops and producers
who have unsold food which would
otherwise be discarded, with people
and charities that need food. Origi-
nating in Bologna, it is active in
more than 40 ltalian towns, with
two new projects under develop-
ment in Argentina and Brazil. LMM
offers services to enterprises and in-
stitutions in order to prevent and
reduce waste production at its ori-
gin. It also develops innovative serv-
ices for the recovery and reuse of
unsold goods. In 2008, nearly 170
tonnes of good edible food was re-
cuperated from supermarkets alone
through LMM, with a value of US$
840 000. Quantitative and qualita-
tive data analysis has shown that
LMM brings about environmental,
economic and social benefits. If
LMM Food were adopted nation-
wide in Italian supermarkets, small
shops and cash and carry shops, the
recuperated products would be
worth more than Uss 1.2 billions.
Furthermore, these products could
provide three meals a day to 636
000 people, or a total of some 580
million meals a year. It is also impor-
tant to underline that — by not
sending these products to the land-
fill, 291 393 tonnes of CO,eq emis-
sions could be spared.
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Feeding to livestock food not fit for human consumption

The best use of food surplus unfit for human consumption —such as vegetable peelings or
food unsafe for humans due to hygiene reasons —is to use it for animal feed, as this avoids
having to use additional natural resources to produce feed for animals (Box 52).

Despite its environmental and economic advantages, many governments give the health haz-
ard linked to feeding food wastage (swill) to animals primary importance and have imple-
mented regulations that ban the use of certain categories of food waste to feed animals.

Indeed, the practice of swill feeding came to an abrupt end in 2001, when the UK government
concluded that the catastrophic foot-and-mouth disease (Bovine Spongiform Encephalopathy
—BSE) outbreak originated on a farm that was feeding swill to pigs. It turned out that the farmer
had not observed the law on boiling food waste for an hour to kill off pathogens, such as the
foot-and-mouth virus,and the untreated waste he allegedly fed his pigs may have contained il-
legally imported infected meat. The UK government decided to ban swill feeding and adopted
the Animal by-Products Amendment (England) Order in 2001. It did not take long for other na-
tional authorities to implement similar measures, and prohibitions on the use of animal by-
products as feedstuff were set also in the EU, USA (state of Texas), Australia and New Zealand.

In the UK, an estimated annual total of 1.7 million tonnes of restaurant, supermarket and in-
dustrial food waste which had been fed to pigs had to find a new destination after 2001. Al-
though some has been fed to pets, most of it has been discarded in landfills. Rather than
imposing a total ban on the use of animal by-products for feeding purposes, there is need for
adequate enforcement measures and inspections of operators responsible for the use, dis-
posal, transport, handling and storage of animal by-products. A relaxation of legislation on
the use of animal proteins for feed for different animal species would contribute to the opti-
mal reuse of residual animal waste. Several government, including the UK, are now taking
steps in this sense, and a new regulation has been approved by the European Commission
that re-introduces the possibility for Member States to use Processed Animal Proteins (PAPs)
as feedstuff for farmed fish (Box 54).

National authorities worldwide have historically taken opposite viewpoints on how to regu-
late the use of animal by-products for feedstuff, so that even states within the same federa-
tion (such as in USA) have implemented very different regulations, either encouraging the
use of animal by-products for feeding purposes, or banning it (Box 55).

It is important to note that restrictive measures on swill feeding apply only to animal by-
products or other products that have been in contact with PAPs (whether cooked or raw). Nev-
ertheless, quite a small fraction of ‘non-contaminated’ food (such as fruit and vegetables)



actually reach the feeding stage, mainly due to strict regulations on the traceability of animal
residual products and the consequent unwillingness (and sometimes incapacity) of many
businesses to appropriately separate and bundle residual flows (Waarts et al. 2011).

Legislative provisions on the use of animal by-products for feeding purposes need to be re-
vised, in order to ensure a more appropriate balance between hygiene, health and food safety
standards and the urgent necessity of reducing the wastage of valuable natural resources in
terms of land, water and land used to produce great quantities of feed for livestock. A risk as-
sessment on a case-by-case basis (depending on the type of animal residual flows and the
geographical area), might also contribute to avoiding unnecessary waste.

Depending on the product and the relevant local regulation, food waste can be fed directly
to animals, either slightly (sterilized) or heavily (dehydrated) processed. Most animal waste
has to be treated, respecting the relevant standards, in order to prevent the risk of infectious
diseases.The environmental impact (mostly GHG emissions, energy and water use) will then
very much depend on the type of treatment required and the complexity of the procedure.
Nevertheless, feeding food waste to animal is certainly better than having to bear the envi-
ronmental and economic costs of producing new feedstuff and disposing of animal by-prod-
ucts. As explained by Kawashima (2004), swill can also help countries become less dependent
on imported feed products, while lowering their GHG emissions considerably (Box 53).

Box 52: Feeding animals with leftovers (USA)
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Box 54: EU legislation on the use of animal by-products to feed livestock

Box 55: Swine Health Protection Act 1980 (USA)
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Definition

Recycling means turning waste into a new substance or product, such as compost, while recovering
implies the production of energy from waste (i.e. through anaerobic digestion). This category there-
fore comprises processing of wastage into nutrient and/or energy.

Impact on natural resources

When food wastage arrives at the stage where it must be recycled or recovered, it means that
all the natural resources used to produce the food in the first place have been lost. These natural
resources cannot be saved. Although some energy and nutrients could be recovered to avoid a
higher environmental impact, it will only be a small fraction of the energy expended in growing,
processing and transporting the food. For example, putting a tonne of tomatoes through an
anaerobic digester would recover less than 0.75 percent of the emissions released in producing
them in the first place. From a global warming perspective, that means it is at least 130 times
better to avoid growing the tomatoes than to turn them into gas (Stuart, 2009).

Nevertheless, recycling or recovering food wastage is preferable to disposing it of in landfills,
where degradation is responsible for high methane (a very potent GHG) emissions, as well as
for considerable soil and water pollution. Anaerobic digesters have the double advantage of
producing clean energy out of food waste and avoiding further GHG emissions. The decom-
posed residual waste left after the anaerobic digestion can be used as a “green” fertilizer and
could potentially replace many industrial nitrogen fertilizers.

As composting doesn’t harness power, it is usually considered less efficient than anaerobic di-
gestion. Nonetheless, compost breaks down the organic matter aerobically, releasing carbon
dioxide rather than methane, and can be used to replace fertilizers. It is therefore considered
better than landfill but it needs to be properly aerated to avoid producing ammonia, or even
methane emissions.

Tips for food wastage recycling and recovering

In previous sections, the crucial role of governments and policy-makers has been highlighted
with regards food wastage reduction, through appropriate frameworks and public and private
participation and cooperation. In this context, regulators have long been engaged in efforts
to develop sustainable waste management programmes, promoting and incentivizing source
segregation of recyclable materials, recovery technologies/infrastructures (i.e. alternative
waste management options) and energy recovery solutions, so as to maximize resource effi-
ciency (Box 56), reduce disposal costs and achieve greater rates of renewable energy and GHG
sequestration targets. In the last few years, the attention has been mainly focused on the



adoption of policies aimed at the recycling and sustainable management of Municipal Solid
Waste (MSW), which usually accounts food as its largest component.

However, such efforts have proved insufficient for the effective treatment of food wastage,
because wastage needs to be segregated at source in order to ensure the qualitative and
quantitative maximization of the product recovered. To this aim, some governments are tak-
ing actions to address the issue of food waste source-separation and encourage recycling
practices and sustainable waste management options (Box 57).

—~—

Box 56: Ecological Solid Waste Management Act 2000 (Philippines)
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Ireland’s Food Waste Regulations illustrate
an exceptional case of how regulators can
really take a leading role in driving a
change in the business-as-usual practices
of the food industry.The regulations pro-
mote the source segregation of food
waste in order to facilitate the achieve-
ment of the EU Landfill Directive targets
by directing food waste to composting
and biogas plants rather than to inciner-
ating plants. For example, Regulation 9
obliges food-related businesses that gen-
erate huge quantities of food waste, such
as canteens, hotels, hospitals and super-
markets, making it compulsory for them
to segregate food waste and make it avail-
able for separate collection and transfer to
an authorized treatment process, provided
that source-segregated collection is avail-
able. It is important to highlight that the
regulations exclude incineration from the
definition of «3juthorized treatment
process”, thus overcoming the aforemen-
tioned lacuna of the EU Landfill Directive.
Similar provisions can also be found under
the Scottish and Welsh legislation.
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Such measures represent a starting point for the gradual adoption of sound holistic frame-
works and the implementation of appropriate regulations that spur - and bind, where neces-
sary - businesses and households to restrain the production of food waste and recycle the
unavoidable part of it. Governments are also to support sustainable waste management prac-
tices and ensure that adequate incentives are provided for the development of anaerobic di-
gestion plants and composting installations that treat food scraps as a resource rather than
waste.

Recreating food from by-products and food waste

As discussed above, recuperating as much nutrients and energy from the food wastage as
possible is important for preventing the need to use additional primary natural resources. It
is possible to use food waste as a substrate to grow new food (Box 61), so that new soil nutri-
ents will not be used, or to recycle food waste into new edible food (Box 62). Other options
include recycling food waste into inedible products, which, even if it is less desirable, still saves
key primary natural resources from being used (Box 63).

Box 61: Growing mushrooms out of coffee grounds (USA)
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Anaerobic digestion

In anaerobic digestion, food waste is microbiologically broken down in enclosed containers

in the near absence of oxygen.The process produces two main outputs: digestate, which can

be used instead of fossil fuel-intensive fertilizers, and biogas which can be used to generate

vehicle fuel, heat or electricity, or it can be refined and directly injected into the gas grid. Each

of these outputs has a different degree of environmental benefit, and may be more or less /
exploitable, depending on the plant location. In any case, the combination of both digestate

and biogas means that anaerobic digestion is environmentally preferable to composting

(DEFRA (b), 2011).

Several governments have found that anaerobic digestion presents a convenient way to divert
waste from landfills,and national standards bodies are developing standards that will remove
major barriers to the development of anaerobic digestion technologies and markets for di-
gested materials (Box 64). The development of anaerobic digestion plants makes it easier for
states to meet the targets set for increasing the share of renewable energies and for diverting
biowaste from landfills and avoiding incineration. Construction and maintenance of anaerobic
digesters is expensive and requires subsides. In the UK, where anaerobic digestion is already
eligible for financial support under the Renewables Obligation and the Renewable Heat In-
centive, the Department of Transports is planning to introduce financial support to biofuels
produced from waste that is double its support for less sustainable crop-based biofuels
(DEFRA, 2011).
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Until recentl i A

rapid eXpanS)i/,otnh;sf‘fcehchnology was mainly implemented in developed countries. There

68). Now, as develo 'ne model, glthough with various designs of differing compléxities (VE\SIas

. soar}ng o rp| g countries arevfacing increased problems of municipal waste di 0

them to cope WitE ‘L;eesslet:iy afE |<|>|0k'ng at low-technology set-ups, particularly adapltsepdoisl
] w challenges (Boxes 65 and 66); icdi on

them with a great source of clean energy and organic fertii;;er:":er()blc digestion is providing

.

Box 65: into bi
ox 65: Waste turned into biogas for household (India and Tanzania)

urces became especially critical when the government
total energy reduction (Mueller, 2007). This gave rise to
ts. For example, the Rayong Municipality constructed a wet fed-batch high-
on of municipal solid waste. The plant is comprised of two
nd fertilizer,and a biogas-fired cogeneration process. In ad-
the Rayong plant processes food, vegetable and fruit

ent of alternative energy so
for 8 percent of the nation’s

in Thailand, the developm
set 201 as the target date
various large-scale biogas projec
solids plant for the treatment of the organic porti
systems: a process that converts waste to biogas a

dition to the solid organic waste from the municipality,
waste and human waste as waste materials. The plant can handle 60 tonnes of waste per day. As a result, it

can turn out 5 800 tonnes of organic fertilizer and electricity of about 5 million kWh, which in turn prevents 3
656 tonne CO, eq. emissions that would have come if waste was sent to unmanaged landfill instead (Spuhler).

Box 66: i ici ili
Creating electricity and fertilizers from organic municipal waste (Thailand)
ilan



om-

= lapang?setie'mg

A practical urb 5 has be na:,oTp(: r“;ﬂ-‘f\g\ Building
¥ sandan ' - nin operation
anie the‘\'ower 0 € d
constructed for ~ e of waste food:

a multip

urpose 0 by m ing . d from the
it will generate

methane fermen-

e . .
ated inside the building,

ide plant fo

opOSe

jon pr :
poration P Jopment pro}

the future, and redeve
other puilding ¢

centres.

Box 67: Food waste gets you warm (Japan)

Composting

Composting can convert the broadest range of organic waste materials into a valued finished
product offering a number of benefits: saving money by conserving water in the soil and re-
ducing the commercial fertilizer requirements; improving soil health; preventing soil erosion;
and raising awareness of the amount of food wasted.

In USA, only a very low percentage of all the food wastage is composted. The vast majority
ends-up in landfills with food representing the largest part of municipal solid waste. This
means that improvement is not only possible, but also greatly needed to halt wastage of nat-
ural resources and contamination from rotting food in landfills. National and supranational
authorities are increasingly committing to implementing strategies and reviewing legislation
on organic waste management in order to promote and facilitate the development of both
private and professional composting facilities as an effective means to divert biowaste from
landfills (Boxes 68 and 69).
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Box 68: National Organic Waste Composting Strategy 2013 (South Africa)

When nutrients go back to the soil, it can close the production cycle (Box 70). However, it is
important to remember that even if some of the soil nutrients return to the soil this way,
many other resources, such as carbon, water, land and biodiversity, have been impacted by
the creation of the food itself — more than what returns to the soil. Moreover, it is very unlikely
that the soil used to grow the resource is the same soil that receives the compost afterwards.
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Box 69: The Food Recovery and Reuse Plan (Taiwan)

A high-end hotel, the Four Seasons of Philadelphia, Pennsylvania, and 3 composter at the local Two Particular
Acres farm have entered a partnership to return fine dining to the earth, Through the Partnership, the hote|
staff deposits all organic kitchen discards (food scraps plus paper, cardboard, and biodegradable packaging,
napkins, and dishware) into the composting bins. At the end of each day, the bins are trucked 56 km to Two Par-
ticular Acres. The truck runs on biodiesel made from Four Seasons’ used cooking oils, and the kitchen scraps be-
come compost, which the hotel then purchases to use in its gardens and landscapes. This symbiotic, closed-loop
system has proven cost-effective for both parties. The hote| rents each 68 kg kitchen composting bin for US$40
o Particular Acres US$35 per tonne to pick-up its organic waste in additionto a monthly
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Box 70: Closing the loop by returning fine dining to the earth (USA)



In-vessel composting

In-vessel Composting (IVC) comprises a group of methods that confine composting materials
within a building, container or vessel. IVC systems can consist of metal or plastic tanks or con-
crete bunkers in which airflow and temperature can be controlled. Generally, buried tubes in-
ject fresh air under pressure, with the exhaust being extracted through a biofilter, and
temperature and moisture conditions are monitored via probes in the mass which ensure
maintenance of optimum aerobic decomposition conditions.

This technique is generally used for municipal-scale organic waste processing (Box 71), bring-
ing sewage biosolids to a safe stable state for reclamation as a soil amendment. IVC can also
refer to aerated static pile composting with the addition of removable covers that enclose
the piles. This system is in extensive use by farmer groups in Thailand, supported by the Na-
tional Science and Technology Development Agency.

Offensive odors caused by putrefaction (anaerobic decomposition) of nitrogenous animal and
vegetable matter gassing-off as ammonia are controlled with a higher carbon-to-nitrogen
ratio or increased aeration by ventilation,and by using a coarser grade of carbon material that
allows better air circulation. The biofilter prevents and captures any naturally occurring gases
(volatile organic compounds) during the hot aerobic composting involved. As the filtering ma-
terial saturates over time, it can be used in the composting process and replaced with fresh
material.

Another, more advanced system design limits the odor issues considerably, and it is also able
to raise the total energy and resource output by integrating IVC with anaerobic digestion. In
this approach, the bio-reactor subjects batches of organic material to anaerobic digestion,
and then switches to composting through the use of forced aeration.



Box 71: Support of public authorities to composting (USA)

Home composting

Home composting offers high environmental benefits as an alternative to peat-based com-
posts. Home composting can potentially divert up to 150 kg of waste per household per year
from local collection authorities. Local authorities should therefore consider promoting home
composting (Box 72) alongside their other collection schemes. A simple Internet search on
home composting yields a multitude of home composting guides adapted to different users’
particular situations. This does not mean that composting ranks above other options in the
food waste hierarchy, but it should complement them (DEFRA (b), 2011).

Not all domestic food waste is suitable for home composting, e.g. cooked food or foodstuffs
of animal origin, which may attract vermin. Other systems, including anaerobic digestion and
in-vessel composting, are able to handle wider ranges of food.
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Box 72: Terra a Terra home composting project (Portugal)

Incineration with energy recovery

Food waste is combustible, but its high moisture content makes it better suited for anaerobic
digestion.Research suggests that composting remains preferable to combustion with energy
recovery.In addition, in terms of electricity generated, incinerators are less efficient than coal-
fired power stations. Nevertheless, as a renewable material, food wastage replaces the com-
bustion of fossil fuels when energy is recovered, and so even in incineration facilities which
only recover electricity, it still offers some environmental benefit.

Incinerating plants offer an attractive alternative to landfills for countries with limited land
availability and countries that need to comply with waste-to-landfill reduction targets. For
example, this solution has been the most popularin the EU, where member states have found
incineration a convenient and well-established option for meeting the requirements set under
its landfill and the renewable energy directives. Many countries that have banned (or consid-



erably reduced) municipal solid waste from landfills now rely increasingly on incineration. In
Sweden, for instance, incinerating rates increased from 28 percent in 2001 to 37 percent in
2007.

New incinerating plants are being planned or are under construction worldwide, in spite of
the number of problematic implications they have been shown to generate at economic, so-
cial and environmental levels. Economic implications include the high cost of planning, build-
ing and operating incinerators. The social and environmental aspects are highly interlinked
and usually concern the impact of harmful pollutants and ashes not only on health, but also
on the quality of air, soil, water and the landscape.

Nevertheless, some national authorities are considering implementing regulations that call
for diverting all the separately collected biodegradable waste from both landfills and incin-
erating plants. In fact, this has already been implemented in Scotland and Ireland (see Box
73). This kind of legislation would have great consequences on the impact of food wastage
on the environment and would shift investments to greener and more sustainable and envi-
ronmentally advantageous waste management technologies, notably anaerobic digestion
and composting plants.

Box 73: Waste Regulations 2012 No. 148 (Scotland)
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Box 74: Converting spent grain into renewable energy (UK)

Rendering

Rendering is a treatment process through which food waste and other animal by-products
are heated at high temperature, sometimes under pressure, to remove moisture and facilitate
separating the tallow (fat) from the protein material. The tallow can be used to produce tires
and paint,and small amounts may also be used as animal feed, fertilizers or as a fuel. The pro-
tein element can be dried and, subject to animal by-product controls, used as a protein source

in pet food and as a fuel. There is currently no research into the relative environmental merits
of rendering compared to other processes.

Nevertheless, a recent study on rendering unavoidable animal by-products (ABP) showed that
the environmental impact was low relative to vegetable products, such as palm oil and soy
bean meal because: ABPs wastes do not incur the environmental burden of their production;

and the rendering process produces biofuels that can be used to generate energy, off-setting
the use of fossil fuels in other systems.
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Landfilling should be considered only as a last resort, as it has multiple environmental, social
and economic negative impacts. However, it remains the primary waste disposal strategy in-
ternationally. Landfilling can consist of burying or dumping waste, which have worse envi-
ronmental impact than incineration.

Impact on natural resources

Once organic waste is deposited in a landfill, microorganisms begin to consume the carbon it
contains, causing decomposition. Under the anaerobic conditions prevalent in landfills,
methane-producing bacteria will develop. As bacteria decompose organic matter over time,
methane (approximately 5o percent), carbon dioxide (approximately 5o percent) and other trace
amounts of gaseous compounds (< 1 percent) are generated and form landfill gas. The amount
of degradable organic matter within food waste is much higher than in average municipal solid
waste, which contains only minimal organic material. In other words, under the same conditions,
1kg of food waste will generate more methane (CH4) than1kg of average municipal solid waste.

Methane emissions from landfill represent the largest source of GHG emissions from the waste
sector, contributing around 700 Mt CO, eq (UNEP, 2010). At global level, the environmental im-
pact of incineration is minor compared with landfilling, as it contributes around 40 Mt CO, eq.
Direct emissions from facilities are predominantly fossil and biogenic CO,. There are also low
emissions of CH, and N0, which are determined according to the type of technology and com-
bustion conditions. The amounts of fossil and biogenic carbon in the waste input vary signifi-
cantly among countries, regions and even facilities.

Uncontrolled landfills (or illegal dumping) are a potential source of alteration and degradation
of different systems that make-up the natural environment (i.e. atmosphere, land, water) and
can also incubate disease and infection which have repercussions on human health. Gases es-
caping from landfills contain toxic pollutants that have serious effects on health and climate.
They are the largest global source of human-created methane emissions, a toxic GHG that is
25 to 72 times more potent than carbon dioxide. Because of these implications, it was first de-
cided to bury the waste taking all the necessary measures, so as to mitigate and minimize the
environmental impact of landfilling. Later on, it was thought that burning waste through in-
cinerating plants would be a better solution in terms of environmental impact, compared to
landfilling.

Both burying and dumping sites occupy precious land surface, impacting natural ecosystems
and preventing productive uses of the lands. Dumping landfills are usually less controlled than
burying ones (considered as more advanced) and are associated with higher environmental
footprints. For example, the following considerations must be taken into account when locating
a controlled landfill:



S

distances from the boundary of the landfill to residential and recreational areas, waterways,
bodies of water and other agricultural or urban areas;

existence of groundwater, coastal water or nature reserves in the area;

geological and hydro-geological conditions of the area;

risk of flooding, subsidence and landslides in the landfill site;

protection of natural or cultural heritage of the area.

NSNS

However, the legislation allows a landfill to be authorized if the corrective measures taken in-
dicate that there will not be a serious risk to the environment. The EU Landfill Directive, for in-
stance, obligates operators of landfill sites to capture the gasses the landfill produces, and reuse
or flare them.

When choosing a location, the first consideration is finding a location that reduces their visual
impact.This requires placing them far enough from populated areas but with adequate acces-
sibility, due to the traffic they generate. Not being near towns also reduces noise, unpleasant
odors and dust.

The second consideration calls for finding an area with impervious materials (such as clay) to
prevent waste from contaminating soil and ground and surface water. This layer of waterproof
material becomes a natural geological barrier, but, according to the laws of countries such as
Spain, it must have a thickness equal to or greater than 1 m. However, the preservation of soil
and water cannot be based solely on this natural waterproofing. This means the waste must
rest on a drainage layer, such as gravel,in order to carry out the gathering of leachates generated
by the trash. This residual liquid, as well as with rainwater that enters the landfill basin, have
been contaminated by the presence of the leachate, which means that, once collected, it must
be treated. An artificial impervious liner that covers the entire landfill basin (not required for
inert waste landfills) must be placed below the drainage layer. If the natural geological barrier
does not meet the minimum requirements, an artificial geological barrier (impermeable) —at
least 0.5 meters thick —should be added.

Prior to final disposal, compaction is required. This gains space by removing much of the water
that waste contains (which has to be collected and processed), and also has the positive impact
of decreasing the leachate generated in the landfill basin.

Uncontrolled landfills also face the peril of occasional ignition of accumulated waste. At con-
trolled landfills, accumulation has to be orderly and, periodically, layers of material have to be
put on top of the waste to reduce odor and deter birds, insects and rodents (which avoids pos-
sible sources of infection), minimize the dispersion of the waste by wind, and reduce the risk of
forest fires and air pollution due to the fumes of burning garbage. In addition, the site must be
fenced to keep out animals and restrict access to authorized personnel. However, these buried




wastes generate biogas, due to fermentation, which can cause explosions.To avoid explosions,
the gases must be channeled to the surface of the basin by means of a network of stacks. Leg-
islation states that this gas has to be harnessed to create energy, or it has to be burned. The so-
lution depends largely on the size of the plant and the amount of waste treated, which will
determine if the use of the gas is viable. In some cases, the only goal of the stacks is to allow
these gases free exit to the atmosphere.

The landfilling dilemma

Although the negative impact of dumping landfills on the environment is well known and has
led to the closing of some of them (Box 75), some countries such as USA are reluctant to follow
the EU example of anaerobic digestion to replace the controlled landfills. Economically speaking,
anaerobic digestion is very expensive and needs subsidies and constant waste supply to be ef-
ficient - yet the same arguments might be used against the construction of new incineration
plants. Some others advance environmental concerns, such as the emission of GHGs, and fear
that promotion of anaerobic digestion will divert attention from recycling. Nevertheless, several
studies have shown that countries, such as Denmark and Germany, which are expanding their
waste-to-energy capacity, also have the highest recycling rates, as only the material that cannot
be recycled is burned. Also, as discussed above, landfills have enormous environmental footprints
without the advantage of energy recovery.

New regulations and market-based instruments can drive changes

At governmental and policy-making levels, the main challenge is to adopt policies and imple-
ment legislation with a vision that food should never reach the landfilling level, as it consti-
tutes a precious element which could help save natural resources and reduce the
environmental impact of human activities. Public authorities have adopted different solutions,
which mirror disparate visions on what means are most effective in driving a change. Hence,
most governments have opted for market-based instruments (such as green taxes, landfill
levies and high waste collection fees), as effective tools to reduce structural distortions and
make waste management options reflect the real cost of natural resources (Box 76). Other
governments have invested, or are considering investing, in a more radical choice, namely a
ban on biodegradable waste to landfills (Box 77).

However, landfill bans can hardly be considered silver bullets, as they would require sound
and well-settled alternative waste management infrastructures, as well as perfectly efficient
waste collection services and source-separation for each kind of biodegradable waste. Unfor-
tunately, these conditions are practically non-existent, even in the more organized countries,
which means that more balanced and mixed options should be considered at least in the
short-term, in order to avoid landfill bans that will merely lead to a switch to incinerators.



Jardim Gramacho, the world’s largest open-air garbage dump, located in Rio
de Janeiro, was closed in June 2012 after 34 years of operation. Described by
Britain’s Independent newspaper as a «gazside mountain of trash,” Grama-
cho had long beenan eyesore for environmentalists and experts, bearing ev-
idence to bad urban planning and negligence.The dump was situated near
the second-largest EVAL Brazil, Guanabara Bay. Once clean and sparkling,
over the years the bay had been severely polluted by massive leaks from the
dump as it sagged underneath waste. Opened in 1978, the dump was estab-
lished on unstable ground, an eco-sensitive marshland. For almost 20 years,
EEEE practically no check-ups or supervision from the government. In
addition, no floor lining had been included in the construction to prevent
toxic waste leakage. As the organic waste rotted, it oozed juices that trickled

£ the bay which over the three decades, added up to tonnes.
|lion tonnes of garbage. of course, the
site cannot just be erased or relocated, but an alternate plan has been devel-
oped to use energy created by decomposing waste. This consists of catching
the carbon dioxide and methane emanating from the rubbish in more
200 wells, then piping the gases to Seropedica, a facility of petrobras which
isa state-controlled energy company. This time, a three-layer seal has been
installed to prevent the severe waste leaks which plagued the site in the past.
sensors are also used to determine whether any abnormality is taking place
in the soil of the new site. The facility operators don’t exclude the possibility
of leaks, but say these will be caught, reprocessed and used as recycled water.

Today, Gramac

About 20 percent of the area’s carbon dioxide emissions are cause

ting waste. Forecasts lan for Gramacho will reduce these
by some 1400 tonnes each year. d biogas sales are projected
to net around $232 million in 15 years. A percentage of that will contribute to
payments to Gramacho's former workers and their job placement training.

Box 75: i
75: Reconversion of the Rio’s Bay dumping site (Brazil)
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Efforts should focus on making source separation of food (and other biodegradable) waste
easier, viable and economically convenient both for businesses and households. This is a cru-
cial step, considering that, without separating it at source, food waste will certainly end-up
inincinerating plants and will not be suitable for recycling and composting.To this aim, local
authorities should invest in efficient and frequent separate collection services and facilities,
subsidize home composting and anaerobic digestion plants and, at the same time, gradually
increase landfill tax rates for mixed biodegradable waste. In addition, the revenue granted by
collection and landfill taxes may well be invested precisely in anaerobic digestion and com-
posting projects.

Finally, it remains to be seen to what extent the recent inclusion of the waste sector (landfill
operators) in the carbon market of the Emission Trading Scheme (examples can be found in
the EU and New Zealand) will work as a deterrent, or encourage the private and public sectors
to shift their investments on alternative waste-to-energy management options. The role of
Clean Development Mechanism projects both in developing and developed countries should
also be further explored.

The key is to avoid having policies and subsidies that promote solutions based in the lower
tiers of the food wastage hierarchy. Priority should always be given to reduction options. If
the landfill-versus- anaerobic digestion debate seems to favor anaerobic digestion in most
cases, it is important to underline that anaerobic digestion subsidies and the zero-waste-to-
landfill policies have a tendency to focus on food wastage management rather than reduc-
tion. This trend should be reversed.
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Box 76: The Landfill Allowance Trading Scheme and the Landfill Tax (UK)

ber of ambitious goals that the na-

tin the short term, notably by 2016, including a 25 percent diversion

t biodegradable waste landﬁlling.Among

ental Affairs, the project for the develop-

ment of Draft Waste Classification and Management Regulations not only promotes composting as an

effective means of diverting biodegradable (thus also food) waste from landfills, but importantly aims

at eventually banning organic waste from landfills by setting criteria for a gradual restriction on waste
disposal once alternative Management solutions are established and largely available,

The South Africa Waste Management Strategy 2011/2012 sets a num

tional government is Wwilling to mee
of recyclables from landfills, with the ultimate aim of phasing ou

the laudable initiatives taken by the Department of Environm

Box 77: The Draft Waste Classification and Management Regulations (South Africa)
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Conclusion

This Toolkit has illustrated how and to what extent the huge amount of food lost and wasted
throughout the value chain at global level is negatively impacting the global environment, nat-
ural resource availability and the climate. It has shown that the greatest environmental impact
of food wastage occurs in the lower tiers of the food chain, which uses natural resources to pro-
duce food and also require further energy and resources to reuse, redistribute, process and re-
cycle surplus food.

The Toolkit has explored grassroots initiatives, campaigns, policy actions and legislative meas-
ures that have already been adopted, but also analyses the potential of future actions to man-
age food wastage issues. These include efforts that promote the prevention, minimization,
recycling and sustainable management of food wastage among all stakeholders, from farmers
to consumers, and from businesses to policy-makers and legislators.

In developing countries, the main challenges are chiefly related to the reduction of food losses,
due to poor (pre)harvesting practices and inappropriate post-harvest technologies (storage and
transport) and trading practices. The solutions identified include building a sound cooperation
between public and private sectors for investing in new infrastructures, as well as capacity-
building projects on best harvest and post-harvest practices. Attention has been raised on the
role of sanitary protocols that ensure proper food control and avoid losses due to the rejection
of shipments on the basis of sanitary and phyto-sanitary measures set at international level;
this would facilitate smallholders access to the global markets.

In developed countries, governments are exploring the potential impact of different policy op-
tions for the minimization of food waste. Due to unsustainable production and consumption
habits, industrialized countries have had major responsibility for wasted food and its impact on
natural resources. Here, most preventive actions focus on raising awareness of the issue and
spurring consumers and businesses to invert the current trends, looking at environmentally
and economically feasible solutions to food waste.

Some governments have recognized the prominence of the issue and have adopted policies ac-
cordingly, whereas individual private sector enterprises have taken a number of measures,
mainly on a voluntary basis, in order to reduce their food wastage. Voluntary registration plat-
forms have been established to collect data and monitor food wastage flows, while national
and even supranational authorities have implemented legislation and committed to wastage
prevention and recycling targets. If met sensibly, these targets would reduce the amount of
food waste ending-up in landfills and, consequently, the GHG emissions they produce, while re-
ducing their negative impact on natural resources and the environment.



Although all these initiatives are laudable and certainly constitute a starting point, the Toolkit
hints to the inadequacy and insufficiency of most of the measures so far taken. Until now, very
little legislation has been generated to address food waste specifically, and the numerous existent
policies have mainly been adopted in the absence of statutory powers. Efforts have been mostly
focused on incentivizing alternative and more sustainable waste management options, such as
the avoidance of landfilling or incinerating. However, they have had only marginal benefits, com-
pared with the enormous impact of avoiding the food wastage of food in the first place.

Indeed, sound food wastage prevention actions are crucial for reducing dependency on natural
resources. The high complexity of the issue, together with the broad range of actors involved,
requires a larger and more coordinated effort to drive a concrete change in effective prevention
and reduction of food wastage. There is no single and perfect solution to the problem, which
means that different policy options might work better through a holistic approach that calls
for actions to be taken by all the stakeholders and at all levels of the food value chain. This ap-
proach would grant meaningful room for cooperation, exchange of information and best prac-
tices, and implementation of awareness campaigns and education on purchase planning and
alternative use of surplus food.

Sound and comprehensive frameworks and prevention/reduction strategies might include:

v linking investments and public funding in the private sector to prevention targets, for in-

stance by withdrawing allocated funds or imposing penalties on businesses that don’'t meet

the targets;

improving consumer information to avoid confusion on date labeling;

removing normative barriers, such as stringent liability provisions for food donors and aes-

thetic quality requirements, that should be superseded by safety standards;

v~ implementing policies and guidelines and enforcing mechanisms to eradicate the use of
unfair trading practices and guarantee more balanced business-to-business relationships;

v revising provisions on the use of animal by-products for feeding purposes.

v
v

Nevertheless, no matter what strategies are taken, some part of the food produced will even-
tually end-up being wasted, such as inedible parts of fruit and vegetables, or expired or con-
taminated products. At this stage, it is necessary to ensure that this waste is recycled or
managed in the most sustainable way in order to reduce its impact on the environment and
possibly gain some benefit in terms of energy recovered and GHG emissions avoided. To this
aim, governments should encourage and support investments in anaerobic digestion and com-
posting technologies, fund research programmes to assess the environmental impact of each
food waste management option, and actively engage citizens in sound source separation (e.g.
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through provision of subsidies or tax avoidance) so that food waste can be treated as a resource.
From an international cooperation perspective, the potential of CDM projects should be further
explored in order for developing countries to attain the needed tools and knowledge to address
the issue of food waste management.

All the aforementioned measures, if appropriately implemented, can ultimately contribute to
reducing food wastage, phasing-out landfilling and incinerating practices and, in turn, lead to
tremendous gains in terms of environmental, social and economic benefits at global level. How-
ever, these solutions alone will never be sufficient to resolve the food wastage emergency in a
long-term perspective. The critical need is to raise awareness of the damages and potential con-
sequences of what is today’s modus operandi with individual consumers, in order to encourage
their committing to a lifestyle of less wastage. This commitment is a critical addition to the
array of appropriate technical, political and economic-based instruments that are available, all
of which will be needed in order for the planet to dig itself out from under the pile of waste
that is threatening health, the environment and even the global economy.
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Supranational
Appropriate Food Packaging Solutions International Identifies packaging solutions and technolo-
for Developing Countries (2011) - FAO gies in developing countries so as to con-

tribute to the prevention and reduction of
global food losses at production, post-harvest,
distribution, processing and retail stages.

Global Food Losses and Food Waste (2011) - International Identifies causes of food losses and food

FAO waste and provides waste prevention and re-
duction guidelines and good practice exam-
ples for different stakeholders.

Wise Up on Food Waste (2011) - International Creation of a waste audit and a waste reduc-
Unilever Food Solutions & Sustainable tion toolkit, including tips to help caterers and
Restaurants Association chefs monitor their kitchen food waste, and

consumers reduce their food waste at home.
The toolkit includes information on how to
conduct waste reviews/monitoring and staff

training.
African Alliance for Improved Food Eastern Africa countries Offers technical support and capacity building
Processing (2012) - US Agency projects to improve performance of food com-
for International Development panies and help them access the international
& Multistakeholders market by meeting quality and safety stan-
dards.
Stop Food Waste (2012) - European Union Tips to help food waste reduction at house-

European Commission hold level.



http://www.fao.org/docrep/015/mb061e/mb061e00.pdf
http://www.fao.org/docrep/014/mb060e/mb060e00.pdf
http://www.fao.org/docrep/014/mb060e/mb060e00.pdf
http://feedthefuture.gov/content/african-alliance-improved-food-processing-aaifp
http://ec.europa.eu/food/food/sustainability/docs/tips_stop_food_waste_en.pdf
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Veseription

Guidelines on the Preparation of Food Waste

Prevention Programmes (2011) -
European Commission

European Union

Guidelines for national policy-makers to best
develop the required National Waste Preven-
tion Programmes. Also useful for waste man-
agement organizations, food businesses,
institutions and environment agencies. The
sector-based approach adopted focuses on
the key producers of food waste in each sector,
proposing a number of best prevention tech-
niques for each case.

Tips and Advice on How to Create an Efficient

Waste Prevention Programme (2012) -
The European Environmental Bureau

European Union

Lists legal obligations and opportunities al-
ready existing for waste prevention, giving ad-
vice on how to best plan a waste prevention
programme, what indicators to use and what
intruments to mix.

Don't Bite Off More Than You Can Chew
(2008) - Brussels Institute for Environmental
Management

Belgium

Aguide for teachers and pupils between eight
and ten years of age on food waste preven-
tion, including measurement of food con-
sumption, discussions on the consequences of
food wastage and involvement of children in
food waste reduction activities.

Guidelines for the Transfer of Food to Social
Institutions (2011) - Ministry for Food,
Agriculture and Consumer Protection

Germany

Provides guidelines and information about
legal issues for companies, institutions and in-
dividuals willing to donate their surplus food
for redistribution among people in need.

National Guidelines on Prevention and
Minimization of Municipal Waste (2006) &
Waste Prevention and Minimization Data-
base (2004) - Ministry for the Environment /
National Waste Observatory &
Federambiente

Italy

An operational guide dedicated to administra-
tors and managers of local public environ-
mental services to help them design and
initiate waste (including food) prevention pol-
icy and actions. Proposes successful preven-
tion experiences and guidelines.



http://ec.europa.eu/environment/waste/prevention/pdf/prevention_guidelines.pdf
http://www.eeb.org/EEB/?LinkServID=A18351AC-5056-B741-DBC96B7204BF4AA1&showMeta=0
http://documentation.bruxellesenvironnement.be/documents/IF_Ecoles_prof_GA8-10_Gaspillage_alimentaire_FR.pdf
http://www.bmelv.de/SharedDocs/Downloads/Broschueren/LeifadenWeitergabeLMSozEinrichtungen.pdf?__blob=publicationFile
http://www.federambiente.it/default.aspx?Action=50
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On Federambiente website, it is also possible to
access a useful database on waste prevention
and minimization containing good examples of
regulatory/legislative measures,economic tools
and voluntary agreements.

Less Food Waste More Profit: a Guide

to Minimising Food Waste in the Catering
Sector (2010) - Environmental

Protection Agency

Ireland

Guide for prevention and reduction of food
waste from catering facilities through better
food management. It illustrates what regula-
tions apply and gives tips on the prevention of
food waste.

Revision of Questions & Answers Document
for Labeling Processed Food (2011) -
Consumer Affairs Agency

Japan

The Revision Document clarifies the definition
of 'use-by' and 'best before' dates and the vol-
untary nature of the "one-third rule". It also
promotes the listing of information for stor-
age conditions and other best practices to fa-
cilitate consumers' understanding of food
labels.

EUREST Services (2009) - EUREST Food
Services

Sweden

All the company's units (mainly restaurants)
have committed to reducing their food
wastage (both in the kitchen and by guests),
preparing and disseminating guidelines for
staff and consumers on the negative impact
of food waste and some tips on how to reduce
and use leftovers. After a year, the amount of
food waste decreased from 7.8 to 5.8 tonnes
per day, calculated as a daily reduction of CO2
from16.1to 12 tonnes.

The Food Industry Sustainability Strategy
(FISS) Champions' Group on Waste (2006) -
DEFRA Public-Private Partnership

United Kingdom

Aims at improving the sustainability of the
food industry's performance by encouraging
the adoption of best practices. The Champi-
ons' group set a food and packaging waste re-
duction as to 3% a year over 5 years from a
2006 baseline. The FISS further provides best



http://www.foodwaste.ie/web-images/Food-Waste-Prevention-Guide.pdf
http://gain.fas.usda.gov/Recent%20GAIN%20Publications/Consumer%20Affairs%20Agency%20Defines%20%E2%80%9CUsed%20by%20date%E2%80%9D%20and%20%E2%80%9CBest%20before%20date_Tokyo_Japan_12-28-2011.pdf
http://www.prewaste.eu/waste-prevention-good-practices/detailed-factsheets/item/410-106_karlskrona_eurest_food_waste_draft.html
http://archive.defra.gov.uk/foodfarm/policy/foodindustry/documents/report-waste-may2007.pdf
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practices guidelines and an assessment and
constant review of waste efficiency Key Per-
formance Indicators and waste production
data.

Love Your Leftovers Campaign (2010)
& Make Your Roast Go Further (2013) -
Sainsbury's Supermarket

United Kingdom

Sainsbury's stores have launched an initiative
to raise awareness among consumers on the
issue of food waste and encourage them to
make wise shopping planning and good use
of the leftovers of their Sunday roast dinner,
giving tips and proposing ideas for cooking
delicious Monday lunchboxes.

Food Waste Collection Guidance (2009) -
Waste & Resources Action Programme

United Kingdom

Guidance on food separate collection of food
waste for recycling. Supports local authorities
in opting for sustainable management op-
tions in order to divert food waste from land-
fill. Describes different options and systems
for collecting food waste at source, and high-
lights potential planning and implementing
issues.

Guidance on the Application of Date
Labels to Food (2011) - Department for
Environment, Food and Rural Affairs

United Kingdom

This revised version of the guidelines is meant
to shed light on the meaning of each date
label on foodstuff. It also provides examples of
best practices for businesses for the choice of
the most appropriate label.

Managing Food Waste in the National Health
System (2005) - Department of Health

United Kingdom

Best practice guidance relating to the cost-ef-
fective management and reduction of food
waste in healthcare facilities' catering serv-
ices. Provides guidance on identifying food
waste causes, reducing the volume of food
supplied but not served in catering services
and developing tools to monitor food waste
flows.



http://www.sainsburys-live-well-for-less.co.uk/meal-planning/makeyourroastgofurther/
http://www.wrap.org.uk/sites/files/wrap/food%20waste%20collection%20guidance%20-%20amended%20Mar%202010_1.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69316/pb132629-food-date-labelling-110915.pdf
http://www.hospitalcaterers.org/documents/foodwst.pdf
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Supply Chain Waste Prevention Guide -
From Factory In-Gate to Till (2013) -
The Institute of Grocery Distribution

United Kingdom

Identifies the key areas on which businesses
can work to decrease their production of
waste, includes case studies and waste man-
agement options for each type of business
and provides a waste prevention toolkit for
manufacturers and sellers in order for the lat-
ter to improve the sustainability of their busi-
nesses and take initiative.

Wasted: How America is Losing Up to 40
Percent of its Food from Farm to Fork

to Landfill (2012) - Natural Resources
Defense Council

United States of America

Describes the nature and extent of food
wastage from harvest to waste management
levels and proposes ideas for increasing effi-
ciency and reducing losses/waste throughout
the value chain, with tips and suggestions for
farmers, businesses, consumers and policy-
makers.

Food Waste Prevention and Reduction
Strategies - Environmental Protection
Agency

United States of America

This web page provide guidelines for food
wastage prevention and reduction at house-
hold level, as well as information on tax reduc-
tion and alternative food waste collection and
management options for businesses.

Community-based

A Short Guide to Food Waste Management
Best Practices (2012) - LeanPath Oregon

United States of America

Presents Ideas to reduce, reuse and recycle
food waste, through monitoring of many sus-
tainable initiatives in the food supply chain. It
also proposes a waste-tracking system for
food businesses to help monitor food waste
production and reduction.

Supermarket Composting Handbook (2005)
- Massachusetts Department of
Environmental Protection -

Bureau of Waste Prevention

United States of America

Step-by-step technical guidance for super-
markets to better develop composting pro-
grammes and select the most appropriate
collection and recycling facilities.



http://www.igd.com/our-expertise/Supply-chain/Sustainable-supply-chains/2661/Supply-Chain-Waste-Prevention-Guide-from-factory-in-gate-to-till/
http://www.nrdc.org/food/files/wasted-food-IP.pdf
http://www.epa.gov/foodrecovery/fd-reduce.htm
http://www.leanpath.com/docs/Waste_Guide_o.pdf
http://www.mass.gov/dep/recycle/reduce/smhandbk.pdf

Name of inituative ((/aﬂ) - Instrtution ) Jomﬂiﬁ/

Veseription

Food Safety Guidelines for On-Site Feeding United States of America Offers hints for food donors to protect them-

Locations, Food Shelves and Food Banks
(2003) - Minnesota Departments of Health
and Agriculture

selves from liability claims, provides guidance
for staff and volunteers on how to best ensure
that donated food stays fresh and safe until
consumed.

Public nolicies

commitments

Name 0f initiative fear) - Inttitution &)

Supranational

International

Zero Hunger Challenge (2012) -
United Nations

Veseription

FAO, IFAD, WFP, UNICEF and UNEP have sup-
ported the global commitment of the UN to
achieve a zero rate of food waste in order to
significantly contribute to the fight against
hunger.

Regulation (EC) 1221/2008 (as amended by European Union
Reg 543/2011) on Marketing Standards for

Fruit and Vegetables -

European Commission

Introduces differentiated marketing stan-
dards (a specificand a general one) depending
on the type of fruit/vegetable, and reduces
the number of fruit and vegetables listed in
the "specific" standard list.

EU Legislation on Animal By-Products -
European Commission

European Union

EU law prohibits the use of animal-by prod-
ucts for feeding purposes (Regulations
99/2001 and 1069/2009). However, the new
Regulation 56/2013 provides a partial deroga-
tion and authorizes the use of animal by-prod-
ucts from non-ruminant farmed animals for
feeding farmed fish.



http://www.health.state.mn.us/divs/eh/food/fs/foodbanksafety.pdf
http://www.un.org/en/zerohunger/#&panel1-1
http://ec.europa.eu/agriculture/fruit-and-vegetables/marketing-standards/index_en.htm
http://eur-lex.europa.eu/en/index.htm

Name of initutive fear) - Insfitation By deIL{’/ Peseription

Roadmap to a Resource Efficient Europe European Union Sets a European target as to 50% food waste

(201m) - European Commission reduction, as well as 20% reduction in the
food chain's resource inputs. Encourages
Member States to preserve resource efficiency
and involve the private sector in research and
development projects.

The Bill Emerson Good Samaritan Food United States of America Protects food donors from both civil and crim-
Donation Act (1996) & The Federal Food inal liability for the food they give away,
Donation Act (2008) - Federal Government except in the case of gross negligence or in-

tentional misconduct. The Food Donation Act
also supports the work of charities and food

banks.
The Swine Health Protection Act (1980) - United States of America Regulates the use of food waste containing
Federal Government any meat products fed to swine and includes

provisions meant to reduce the risk of foreign
animal diseases and the spread of harmful

pathogens.
Framework Law for Mother Earth Bolivia Promotes a change in production and con-
and Holistic Development to Live Well (2012) sumption patterns, and the preservation of
- National Government natural resources through an improvement of

agricultural and post-harvest practices, in
order to achieve food security for the whole

population.
Brazilian Kitchen Programme (2012) - FAO Brazil A programme to help people prepare nutri-
and Social Services tious meals avoiding kitchen food waste.

Chefs would offer people recipes made from
leftovers and food scraps.



http://ec.europa.eu/environment/resource_efficiency/pdf/com2011_571.pdf
http://gbfb.org/_pdf/help/GoodSamaritanFoodDonationAct.pdf
http://law.justia.com/cfr/title09/9-1.0.1.12.70.html
http://www.planificacion.gob.bo/sites/folders/marco-legal/Ley%20N%C2%B0%20300%20MARCO%20DE%20LA%20MADRE%20TIERRA.pdf
http://www.fao.org/save-food/savefood/detail/en/c/164425/
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Coaching Against Food Wastage (2012) -
Ministry of Ecology and Sustainable
Development & Multistakeholders

France

Helps families reduce their food wastage
through a 2- month coaching programme.The
best performing group managed to reduce its
food wastage by 70% compared to the na-
tional average.

Rules Governing the Distribution of
Foodstuff for Social Solidarity Purposes,
Law 155/2003 - National Government

Italy

Provides the possibility for any food suppliers
to donate leftovers and surplus to people in
need. Exempts food donors from liability.

Waste management (Food Waste)
Regulations 2009 + National Strategy
on Biodegradable Waste + The European
Union (Household Food Waste and
Bio-Waste) Regulations 2013 - Ministry
of the Environment

Ireland

The 2009 regulations impose obligations on
food businesses to segregate food waste and
make them available for separate collection or
direct transfer. Establishes a general prohibi-
tion on the deposit of food waste in the resid-
ual waste collection service. Brown bin service
for businesses is charged on a per kilogram
basis. Under the recently approved regula-
tions, waste collectors will be legally obliged
to introduce separate collection services for
household waste, while householders must
keep food waste separate from other wastes
and/or compost it, and are forbidden to dis-
pose of food waste in black bins.

Law for Promotion to Recover and Utilize
Recyclable Food Resources (Food Recycling
Law) (2001) - Ministry of the Environment

Japan

Compulsory annual food waste records for
businesses producing more than 100
tonnes/year of food waste. Establishes a Recy-
cling Businesses Registration Scheme to facil-
itate recycling contracts by registering
businesses that produce fertilizers and feed-
stuff from recyclable food resources.



http://www.fne.asso.fr/fr/nos-dossiers/dechets/gaspillage-alimentaire.html
http://www.prassicoop.it/norme/L%20155_03.pdf
http://www.resource.uk.com/sites/default/files/Household_Food_Waste_Regulations_S_I__71_of_2013.pdf
http://nett21.gec.jp/Ecotowns/data/et_c-08.html
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Waste Minimization Master Plan & National Malaysia
Strategic Plan for Food Waste Management

(2005) - Ministry of Housing and Local

Government & National Solid Waste

management Department

Mandatory source separation system, com-
posting food waste, waste to energy facilities,
20% recycling,100% separation at source, clo-
sure of all unsanitary dump sites by 2020.
Mitigation Strategies for the reduction of
GHG emissions from organic solid waste,
proper treatment of food waste generated
and effective recovery of landfill gases. The
government is also working on food waste
regulation, data collection, adoption of further
targets and planning of centralized food
waste treatment facilities.

National Strategic Plan for Municipal Solid ~ Malaysia
Waste + Solid Waste Management and

Public Cleansing Act (2007) - Ministry of

Natural Resources and the Environment

Set targets as to 20% recycling and 100%
source separation for organic waste by 2020.
Promote investments for alternative food
waste treatments. Commitment to impose
compulsory household waste separation from
2013 and divert food waste from landfill.

The Crusade Against Hunger (2013) - Mexico
National Government

Adoption of a holistic system aiming at
achieving food security through, inter alia, the
minimization of post-harvest losses and the
provision of capacity-building projects for
farmers.

The Ecological Solid Waste Management Act Philippines
(2000) - National Government

Stresses on maximizing resource conserva-
tion, efficiency and recovery. Establishes
mandatory solid waste diversion targets
through reusing, recycling and composting.
Provides incentives for businesses with out-
standing reduction and composting projects.



http://www.uncrd.or.jp/env/spc/docs/130318PS5_Malaysia.pdf
http://dof.gob.mx/nota_detalle.php?codigo=5285363&fecha=22/01/2013
http://www.ecolex.org/ecolex/ledge/view/RecordDetails;DIDPFDSIjsessionid=B96A03429F6F8BB44DFF42C7EFD65B73?id=LEX-FAOC045260&index=documents
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The Waste (Scotland) Regulations (2012) -
Ministry of the Environment

Scotland

Establishes a general obligation for food busi-
nesses to source segregate food waste and
othe recyclable waste from 2014. The regula-
tions outlaw the use of incineration to treat
food waste, and bans biodegradable waste
landfilling practices from 2021.

National Organic Waste Composting
Strategy (2013) - National Government

South Africa

Backed by the previous Waste Act 2008 and
National Waste Management Strategy 201, it
promotes composting as an effective option
for diverting organic waste from landfill. It
also contemplates the possibility of adopting
certification standards for organic products.

The Draft Waste Classification and
Management Regulations (2010) -
Department of Environmental Affairs

South Africa

Promotes the use of composting and aims at
eventually banning organic waste from land-
fills by setting criteria for the gradual restric-
tion on waste disposal after having
established alternative waste management
solutions.

National Waste Management Plan
(2012-2017) - Swedish Environmental
Protection Agency

Sweden

Sets food waste reduction and recycling tar-
gets and incentivizes composting and waste-
to-energy technologies. Calls for 20% food
waste reduction by 2015 on a 2010 baseline,
with 40% of food waste from households,
restaurants, institutional catering and shops
to be recycled through anaerobic digestion
plants. The National Plan importantly identi-
fies the improvement of resource efficiency in
the food chain as one of the areas of priority.

The Food Recovery and Reuse Plan (2009) -
Environmental Protection Agency

Taiwan

Includes the promotion of source separation
and recycling of food waste, awareness raising
campaigns, and incentives for composting fa-
cilities. Most of the recovered food waste is
sold to pig farms, while the rest is composted.



http://www.legislation.gov.uk/sdsi/2012/9780111016657/contents
http://www.sawic.org.za/documents/1825.pdf
http://www.interwaste.co.za/contents_files/IWWasteClassification.pdf
http://www.recobaltic21.net/downloads/Public/Conferences/Emerging%20trends%20and%20investment%20needs%20in%20waste%20management%202011/catarina_ostlund.pdf
http://www.no-burn.org/downloads/ZW%20Taiwan.pdf
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Nationally Appropriate Mitigation Action The Gambia
(NAMA) (2011) - Ministry of Forestry and the
Environment

Reduce encroachment into forests and virgin
lands through improving food storage facili-
ties and promoting of the use of post-harvest
technologies in order to i) improve food avail-
ability, ii)reduce food losses, iii)reduce clearing
of virgin lands for cultivation of more food.

Policy Document on Sustainable Food - The Netherlands
Towards Sustainable Production and
Consumption of Food (2009) - Ministry of

Agriculture, Nature and Food Quality

Sets a target of 20% reduction of food
wastage throughout the food chain by 201s.
Stresses the importance of recycling food
waste, turning it into animal feed, compost
and energy. Commits to pressing European
policy-makers to review legislation on the use
of animal by-products.

The Grocery Code Adjudicator Bill (2012) - United Kingdom
National Government

Creates a new regulatory authority with the
aim of ensuring that the Grocery Supply Code
of Practice is fully respected, in order to avoid
unfair trading practices between small farm-
ers and multinational retailer businesses, thus
reducing the amount of food unfairly rejected.

Community-based

Waste Wise & Public-Private Partnership South Africa

(2006) - The City of Cape Town

Proactively started towards achieving city-wide
waste minimization by developing and run-
ning waste management facilities incorporat-
ing materials recovery facilities, public drop-off
sites, composting initiatives and builders’ rub-
ble crushing facilities, in addition to waste min-
imization-enabling and awareness-raising
projects such as Think Twice Campaign, IWEX
and WasteWise. Public-private partnerships
ensure that the waste minimization potential
is enabled and optimized in each aspect of in-
tegrated waste management planning.

n


http://unfccc.int/files/focus/application/pdf/nama_foc_prop_gambia.pdf
http://www.government.nl/documents-and-publications/leaflets/2009/09/26/public-summary-of-policy-document-on-sustainable-food.html
http://services.parliament.uk/bills/2012-13/groceriescodeadjudicator/documents.html
http://www.dlist.org/sites/default/files/doclib/Module%206%20Initial%20Draft%20Waste%20Minimisation.pdf
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The Mandatory Commercial Recycling Law  United States of America
& The Organics Recycling Package
(2012/2013) - Government of California

Establish obligations for businesses and house-
holders to separately collect food waste, with
the final aim of reducing GHG emissions from
solid waste diversion as to 75% by 2020. Pro-
mote the development of composting and
anaerobic digestion plants.

Name of initistive \fear) - Institution ) Lountr
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Food and Drink Federation Five Fold United Kingdom
Environmental Ambition (2010) -
Food and Drink Federation

Food and Drink Federation's members have
committed to individual food waste reduction
targets, as well as to monitoring their waste
production and diverting it from landfill. The
ultimate aim is to send zero food waste to
landfill by 2015.

Zero Waste Initiatives in Brewery (2003) - United States of America
Great Lakes Brewing Co.

Recycles spent brewing grain for a number of
purposes, such as animal feed, compost and
growing mushrooms.

Buy Food Not Packaging (2011) - Granel Spain

Sells a number of products (mainly foodstuff
but also soaps) in bulk, giving customers the
chance to buy only what they need (minimum
amount is 5g).



http://www.leginfo.ca.gov/pub/13-14/bill/asm/ab_0301-0350/ab_323_bill_20130212_introduced.html
http://www.fdf.org.uk/environment/zero_waste.aspx
http://beeractivist.com/2007/04/15/grains-of-possibility-ways-to-use-spent-brewing-grains/
http://www.zerowasteeurope.eu/2012/12/granel-buy-food-not-packaging/
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Positive Waste (20x20 Sustainability
Plan - 2012) - Sainsbury's Supermarkets

United Kingdom

Sainsbury's stores adopted a zero waste to
landfill policy and have already diverted 100%
of their food waste by either donating surplus
to food banks and charities or sending food
waste to anaerobic digestion and composting
plants.

The Courtauld Commitment (2005 Phase 1
and 2010 Phase 2) - Waste & Resources
Action Programme + multistakeholder

United Kingdom

Signatory stakeholders (over 5o up to date)
have committed to help reduce the amount
of householders' food waste by 155 000
tonnes by 2010, from a 2008 baseline. Be-
tween 2005 and 2009, they reduced food
waste by 670 ooo tonnes,and have also com-
mitted to Phase 2 with many more partners
willing to improve resource efficiency, reduce
the environmental impact of the UK food re-
tail sector, and reduce householders' food
waste by 4% by 2012.

How We Do Business Report (2009) -
Marks & Spencer Group

United Kingdom

Marks & Spencer supermarkets committed to
a zero-waste-to-landfill policy and participate
in the WRAP's Love Food Hate Waste Initiative.
In 2009, they already achieved a decrease of
their food waste by 20% compared to the pre-
vious year, through price discounts on short
shelf life products. In 2008/2009 they sent
over 1 000 tonnes of food waste to recycling
facilities (mostly anaerobic digestion & com-
posting plants) and recycled further 2 goo
tonnes of animal by-products through treat-
ment technologies.

Thornton's Budgens (2007) - Thornton's
Budgens of Crouch End Supermarket

United Kingdom

Londoner retail shop thas met the target of
sending zero waste to landfill, and it now
commits to ensuring all edible food entering
the store ie eaten. Food surplus is either do-
nated to charities or composted on site.

13


http://www.j-sainsbury.co.uk/responsibility/20x20/positive-waste/
http://www.wrap.org.uk/category/initiatives/courtauld-commitment
http://corporate.marksandspencer.com/file.axd?pointerid=f3ccae91d1d348ff8f523ab8afe9d8a8
"http://www.thorntonsbudgens.com/environment/reducing-food-waste/
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Walmart Zero Waste to Landfill Program
(20m) - Walmart Stores

United States of America

This supermarket chain committed to reduc-
ing to waste generation to a miniumum and
to reusing/recycling the unavoidable watage.
In 2011 Walmart donated 153 ooo tonnes of
food to local food banks and converted 544
tonnes of exhausted vegetable oil into
biodiesel and supplement for cattle feed.

Menu Dose Certa (2008) - Inter-municipal
Waste Management of Greater Porto
+ multistakeholders

Portugal

The project aims at reducing food waste gen-
erated by restaurants by 48.5 kg per customer
per year.

The Modern Pantry Food Waste Reduction
(2012) - The Modern Pantry Cafe and Deli

United Kingdom

Creation of a food waste audit and awareness
raising among kitchen staff. They now have
smaller portion sizes, doggy bags for cus-
tomers, reuse food cuts for soups and pas-
tries, and separately collect the unavoidable
food waste for composting purposes.

Trayless Tuesdays (2010) - University of New
Hampshire

United States of America

Cafeterias from many American schools and
universities have removed trays from some of
their dining halls and organize trayless days
to help students realize that what they put in
their trays is usually more than they can or
want to eat.



http://corporate.walmart.com/global-responsibility/environment-sustainability/zero-waste
http://ec.europa.eu/environment/waste/prevention/pdf/MenuDoseCerta_Factsheet.pdf
http://www.youtube.com/watch?v=Dn0bMM2Qn2M
http://www.mnn.com/local-reports/new-hampshire/local-blog/removing-trays-reduces-waste

www.fao.org/nr/sustainability
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