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Preface
Key Terminology
Food loss refers to decrease in mass (dry matter) or quality of food that was originally intended for human
consumption. These losses are mainly caused by inefficiencies in the food supply chains, such as poor
infrastructure and logistics, lack of technology, insufficient skills, knowledge and management capacity of supply
chain actors and lack of access to markets. In addition, natural disasters play role. (source: FAO Food waste footprint
report)
Food waste refers to food fit for human consumption being discarded, whether or not after it is kept beyond its
expiry date or left to spoil. (Source: FAO Food waste footprint report)
Food wastage refers to any food lost by deterioration or waste. Thus, the expression “food wastage”
encompasses both food loss and food waste. (Source: FAO Food waste footprint report)
Waste avoidance includes action to reduce the amount of waste generated by households, industry and all levels of
government. (Source: NSW Waste Avoidance and Recovery Act 2001)
Waste management is the collection, transport, processing or disposal, managing and monitoring of waste materials.
The term usually relates to materials produced by human activity, and the process is generally undertaken to reduce
their effect on health, the environment or aesthetics. (Source: US EPA)

Interview Approach
WWF identified experts in both Food Waste and Food Loss by reviewing the most recent reports issued on the topics,
attending summit at State Department on Post Harvest Loss (PHL) and through networking. We identified eight
candidates for interviews, however we were only able to schedule interviews with six of them. The identified experts
are listed below.
WWF staff sent questions prior to the interview to use as guide, most candidates came well prepare for the
interview. Interviews lasted between 30 min to hour.
Food Waste
o Dana Gunders, Natural Resources Defense Council, Author “Wasted- How America is losing 40% of its
food from Farm to Fork to Landfill”
o Jose Alvarez, Senior Professor; Harvard Business School. Written papers on consumer behavior and
waste.
o Jean Schwab, USEPA National Food Recovery Initiative
o Jonathan Bloom, Author of American Wasteland
Post-Harvest Food Loss
o John Buzby, USDA ERS, Agricultural economist, Author of several post-harvest papers.
o Dr. Richard Hodges, Specialist, Natural Resource Institute, University of Greenwich.

Background
Overview
It is estimated that one-third of food produced for human consumption is lost or wasted globally, that’s an estimated
1.3 billion tons/year (FAO, 2011). Food wastage arises at all stages of food supply chains for reasons that are
dependent on the conditions within each country. At global level, however, there is general trend. In high-income
regions, volumes of wasted food increase further down the supply chain in the retail and consumption stages;
whereas in low-income regions the opposite trend is observed and there are significant post-harvest losses in
the early stages of the supply chain largely due to the financial and structural limitations in harvest techniques,
storage and transport infrastructures combined with climatic conditions favorable to food spoilage. In the most
affluent societies, consumer behavior (e.g. insufficient purchase planning, exaggerated concern towards “bestbefore-dates”) as well as, lack of communication between different actors in the supply chain (e.g. food is wasted
due to quality standards too restrictive on shape or aesthetic aspects) play key role in the huge amount of food
wasted at the end of the supply chain.

Source: FAO Food Waste Footprint
As market demand for food, fiber and fuel increase in the coming decades, so will the impact on our planet’s natural
resources. WWF’s Market Transformation Initiative works to influence the market demand and supply of priority soft
commodities including: soy, beef, tuna, palm oil, farmed salmon, dairy, timber, etc., to enhance the balance between
production and consumption; while preserving resources and ecosystems for generations to come Freezing the
Footprint of Food.
WWF has focused significantly on changing the production practices associated with these soft commodities.
parallel strategy that reduces overall demand or consumption supports these same objectives of reducing impact of
the food system. In an effort to inform WWF’s activities on Food Waste Food Loss moving forward, the R&D staff
conducted literature review and interviews with relevant experts to identify the major drivers, high leverage
interventions and significant players around these two issues. We understand that there is significant and important
work already underway in this area and thus we posed questions to understand where and how WWF could be most
effective and influential in addressing the issues of food waste and loss. We divided the document into Developed and
Developing Country sections as the issues are very different between the two. However, within the Developed country

profile, there is strong bias toward the U.S. in research and recommendations to inform the WWF U.S. office coming
out of the Truly Global efforts. In the following pages, we have:
o
o
o
o

outlined the connection between food waste and environmental impact;
summarized the major drivers and opportunities in this area, segmented into developed country and
developing country issues;
provided landscape scan of the current initiatives and players; and,
made recommendations for WWF moving forward.

Food Waste, Food Loss and Environmental Impact: Summary of FAOs Food Waste Footprint
The 2011 FAO study on food waste and loss estimates that each year, approximately one-third of all food
produced for human consumption in the world is lost or wasted. This food wastage represents missed
opportunity to improve global food security, but also to mitigate environmental impacts and resource use from
food chains. The FAO recently issued its Food Waste Footprint study, which provides global account of the
environmental footprint of food wastage (i.e. both food loss and food waste), focusing on the impacts on climate,
water, land and biodiversity. As part of this study, model was developed to answer two key questions: What is the
magnitude of food wastage impacts on the environment?; and What are the main sources of these impacts, in terms of
regions, commodities, and phases of the supply chain?
The scope of the Food Waste Footprint study is global: the world was divided in seven regions, and wide range of
agricultural products representing eight major food commodity groups was considered. The impact of food
wastage was assessed along the complete supply chain, from field to the end-of-life.
Overall Food Wastage:
The global volume of agricultural production, including food and non-food products, is gigatonnes (6 billion
metric tonnes), with an estimated gigatonnes of that used for food. Food wastage is estimated to be 1.6
gigatonnes of total agricultural production, with 1.3 gigatonnes of that from the food supply chain. Overall estimates
from FAO reflect an average loss globally of 32.5% of food and 26.6% from agricultural production (FAO).
Climate Change
Without accounting for GHG emissions from land use change, the carbon footprint of food produced and not eaten is
estimated to 3.3 gigatonnes of CO2 equivalent. As such, food wastage ranks as the third top emitter after USA
and China (FAO). In addition to GHGs from production, in the U.S. almost all of that uneaten food ends up rotting in
landfills where organic matter accounts for 16 percent of U.S. methane emissions (NRDC).
Surface & Groundwater Use
Globally, the blue water footprint (i.e. the consumption of surface and groundwater resources) of food wastage is
about 250 km3 which is equivalent to the annual water discharge of the Volga River, or three times the volume of
Lake Geneva. This includes embedded water throughout the whole supply chain of food from farm to fork (FAO).
Land Use Change
Globally, produced but uneaten food occupies almost 1.4 billion hectares of land; this represents close to 30
percent of the world’s agricultural land area (FAO).
Biodiversity
While it is difficult to estimate impacts on biodiversity at global level, food wastage unduly compounds the negative
externalities that mono-cropping and agriculture expansion into wild areas create on biodiversity loss, including
mammals, birds, fish and amphibians (FAO).
Economic
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 (FAO). In the U.S. alone,
consumers are throwing away an estimated $165 billion each year in food (NRDC).

With such figures, it seems clear that reduction of food wastage at global, regional, and national scales would have
substantial positive effect on natural resources and food security. Food wastage reduction would not only alleviate
pressure on current scarcity but also decrease the need to raise food production by an estimated 60% in order to
meet the 2050 population demand (FAO).

Food Waste: Developed Countries
In the US, most food wastage occurs due to the losses in food service, retail and households mainly due to
inefficiencies in the food supply system, over production, food grading standards and lack of appreciation for food
caused by abundance. The main high-level actions that need the most attention as identified by the interviewees are
as follows:
o
o
o

Research individual supply chains to identify inefficiencies across the food supply chain.
Design the food production system to be optimized for land and resource use.
Balance the production and consumption ratio of food.

The list below is largely informed from the NRDC report “Wasted: How American is Losing Up to 40 Percent of Its
Food from Farm to Landfill” and complemented by research found in the interviews and literature review. It is
organized by supply chain stage and includes drivers and potential interventions. The key drivers that came up
consistently throughout the interviews were:
o
o
o

overproduction and under harvesting during agricultural production due to current financial incentives,
hedging and lack of labor
retailer specifications driving behavior upstream, and
consumers being careless with food due to the low cost of food relative to their salaries.

Waste Drivers

Potential Interventions

Harvest
Weather/disease. Natural phenomena harm crops and lead to
excess planting to hedge against this risk.
Market conditions. crop’s price at time of harvest may not
warrant the labor and transport costs required to bring the
product to market.
Buyer quality standards. Selective harvest for minimum quality
standards and shelf life leads to crops’ being left in the field.

Revision of food quality standards to encompass wider array of
appearances during harvest, significant volumes of fruits and
vegetables are not harvested due to blemishes or shape.
Expansion of secondary markets for items with cosmetic
damage.
Farm-level food recovery via paid “concurrent picking” of food
that meets high quality standards and other food that is edible,
but not optimal.

Labor shortages. Where harvest timing is critical, labor
shortage leads to lower harvest rate.

Regulatory measures that incentivize complete harvest

Food safety scares. Public fear related to food safety for specific
products can lead to huge losses.

Regional food networks, leading to less transport and likely less
culling for short-lived and damaged products

Overproduction. Developed countries, including the US are
growing more food than consumers need. The cause of
overproduction includes widespread adoption of efficient
agricultural practices, new seeds, fertilizers, pesticides and
management practices have enabled increased yields. Also the
existing farm bill, strict grading systems and fallow land
availability contributes to this issue.
Processing
Trimming. This includes removal of both edible portions (peels,
skin, fat) and inedible portions (bones, pits, etc.).
Processing efficiency. While most operations are quite efficient,

Reengineering production processes and product designs
Secondary uses for trimmings and peels where not already
being employed

some steps may lose more food than necessary.
Distribution
Improper handling. Various kinds of mishandling, such as
deliveries needing refrigeration that sit too long on the loading
dock, can damage products.
Inconsistent refrigeration. Truck breakdowns and other
mishaps can lead to spoilage due to lack of refrigeration.

Proper training for handling and storage
Online solutions to facilitate sale or donation of rejected
shipments
Optimize packaging and distribution system for minimal losses.

Rejected shipments. By the time shipment is rejected, its
contents have shorter shelf life and may be difficult to sell
before spoiling.
Packaging materials increases. As prices for packaging materials
increase, companies are light-weighting the amount used and
food losses can increase.
Retail: In-store
Food displays. Excessiv products may be displayed in order to
create the effect of abundance, which is believed to increase
sales. There can also be overstocking, over-trimming, and
improper stock rotation.
Ready-made food. Increases in this perishable category lead to
greater discards at end of day.
Label dates. Products that pass their “sell by” dates are removed
from shelves. Grocery stores have computerized systems to
control large volume of stocked products which function on
best by/ sell by date among others. Large quantities of food are
removed from the shelves as considered unfit for consumption
causing food waste.

Item-level analyses to identify opportunities to reduce SKUs or
change ordering patterns
Discount offerings for out-of-date promotional items or slightly
damaged goods.
Product display redesign using platforms and other props to
make produce bins appear more full
Increased donations
Allowing prepared foods to run out near closing; more
repurposing of foods.
Some grocery stores keep not so perfect looking vegetables and
fruits in the corner shelves.

Pack size too large. Inflexible pack sizes lead to stores’ ordering
more than they expect to sell.
Discarded product. The passing of holidays, promotion
expiration, high failure rate for new food products, and
damaged packaging all lead to discarded product.
Low staffing. With tight staffing, there is less labor to prepare
food on-site and therefore less flexibility in repurposing
minimally damaged products.
Shift in Liability. Many retailers have outsources their liability of
food production by purchasing ready-made-food to be prepared
off-site and brought in. By not having butchering, baking, and
food prep occur on site, there is no way to apply all parts of the
animal or vegetable to multiple outputs.
Transportation limitations for donation: Depending on the
location of the grocery store, it may not be economically feasible
for them to arrange transportation for large quantities of food
waste for donations. Recent tax rebates help to deal with this
problem to some extent.
Retail: Beyond store
Upstream

Upstream

Cosmetic standards. Aesthetic requirements imposed by the

Increased flexibility in contract terms and grading standards

market lead to non-harvest and culling of edible produce
upstream.

experimental offerings of lower-cosmetic-grade produce to
determine viability

Weight and package size standards at retail to harmonize
pricing at retail cause edible food to be lost.

Realigned promotions that discount blemished or soon-toexpire goods, or offer half off instead of 2-for-1 deals, etc.

Rejected shipments. By the time shipment is rejected, its
contents have shorter shelf life and may be difficult to sell
before spoiling.

Downstream

Contract terms. Rigid contract terms can cause growers to
overplant to make sure contracts are fulfilled.

Consumer education on food quality and expiration (“sell by”
dates, blemishes, and so on)
Closed dating codes on product so customers are not confused
by “sell by” dates.

Downstream
Impulse/bulk promotions. Marketing and bulk promotions can
lead consumers to purchase unnecessary goods that ultimately
are not eaten once in the home.
Food service
Large and inflexible portions. Diners often do not eat everything
on their plate due to quantity and dislike of side items.

Limited menu choices, use o specials to flush inventory,
planning for food repurposing

Expansive menu options. extended menus complicate inventory
management and require more ingredients to be kept on hand.

Flexible portioning by allowing half-orders or by providing
smaller portions with optional free refills, choice of side dishes

Unexpected sales fluctuations. Bad weather and other
unpredictable factors make inventory planning difficult.

Training and encouragement of better menu management
through certifications, associations, and culinary schools

Rigid management. Managers of chain restaurants are often
unable to adjust for local demand or creatively use inventory.

Waste audits to understand patterns of excess

Fast-food time limits. Items such as French fries, chicken
nuggets, and burgers are discarded after designated elapsed
time after preparation.

Staff engagement through rewards or incentives to participate
in waste reduction encouragement for diners to take home
leftovers with low-impact containers education about liability
protection for business managers and owners

School lunch timing. Schools may not provide enough time for
lunch, may schedule lunch too early in day, or may schedule it
before recess so that kids are not hungry.
Transportation limitations for donation: Depending on the
location of the food service, it may not be economically feasible
for them to arrange transportation for large quantities of food
waste for donations. Recent tax rebates help to deal with this
problem to some extent.
Households
Lack of awareness. Low prices discourage frugality, and little
education has led to lack of awareness about food waste
among the majority of consumers.
Confusion over date labels. Multiple dates, inconsistent usage,
and lack of education around date labels cause consumers to
discard food prematurely.
Spoilage. Food spoils in homes due to improper or suboptimal
storage, poor visibility in refrigerators, partially used
ingredients, and misjudged food needs.
Impulse and bulk purchases. Promotions encouraging
purchases of unusual or bulk products result in consumers’
buying foods outside their typical needs, and these foods can

Wiser shopping, including meal planning and lists that are
followed.
Education on food quality and expiration (“sell by” dates,
blemishes, etc.)
Better use of freezing to preserve food before spoilage
Preparation of smaller portions in homes where leftovers are
not routinely consumed

then get discarded.
Poor planning. Consumers may overbuy because they fail to
plan meals, fail to use shopping list, inaccurately estimate
what is needed for meal preparation, or decide on impromptu
restaurant meals.
Overpreparation. Preparing more food than needed can lead to
waste unless leftovers are saved and consumed.
Source: NRDC

Specific Supply Chains or Geographies
Some interviewees said that the entire food supply chain was at fault for the waste and that there were no incentives
to address these issues because they drive profit. Two interviewees highlighted the protein supply chains (both
meat and fish) as being potential focus areas. In many of the statistics on food waste, it is difficult to understand
whether feed is treated as waste or of lower use because it goes to livestock rather than humans. Some of the more
radical approaches treat these inefficiencies as waste. Another issue with the data is how discards from protein
processing (e.g., heads and tails of fish) are included in calculations is typically not transparent. For these reasons,
better data collection and clear documentation would go long way to identify true inefficiencies in supply chains.
The protein supply chain also suffers from dependency on cold chain infrastructure and risk of disease, both of which
lead to significant losses.

The FAO’s Food Waste footprint study highlights global environmental hotspots related to food wastage at regional
and sub-regional levels, for consideration by decision-makers wishing to engage into waste reduction:
o

o

Wastage of cereals in Asia emerges as significant problem for the environment, with major impacts on
carbon, blue water and arable land. Rice represents significant share of these impacts, given the high
carbon-intensity of rice production methods (e.g. Paddies are major emitters of methane), combined
with high quantities of rice wastage.
Wastage of meat, even though wastage volumes in all regions is comparatively low, generates
substantial impact on the environment in terms of land occupation and carbon footprint, especially in
high income regions (that waste about 67% of meat) and Latin America.

o
o

Fruit wastage emerges as blue water hotspot in Asia, Latin America, and Europe because of food
wastage volumes.
Vegetables wastage in industrialized Asia, Europe, and South and South East Asia constitutes high
carbon footprint, mainly due to large wastage volumes.

One of the interviewees made an argument that because food waste occurs at the consumption stage, more
environmental impact has been incurred by this point and thus should be prioritized. This prioritization would not be
well-accepted by the development community as it overlooks food security and resilience issues.

Policy recommendations
Below are policy recommendations from the interviewees to address the above list of drivers and enable the
interventions in the U.S. The European Union has well-articulated waste directive for most municipal waste and is
currently reviewing its food waste policies after study identified food waste as the biggest opportunity for getting to
resource efficient Europe. These discussions are ongoing and include coalition of government, academics and
corporations.
o
o
o

o

o
o

o

o

o

o

Increase support for government programs that work to create importance, awareness and actions
around the Food Reduction Hierarchy (e.g., EPA has Sustainable Food Management Initiative)
Increased private and public sector partnerships sharing the responsibility for loss reduction.
Provide tax incentives and liability coverage to increase donations of food to the hungry (e.g,. California).
Local governments have the potential for the biggest action on this issue given the nature of waste as
local issue.
The government should conduct comprehensive study of food losses throughout the U.S. food system.
Food loss has become such huge problem partly because it is not being measured or studied, thus
making it difficult to discuss or address. comprehensive report on food losses throughout the U.S. food
system is needed to characterize the problem, identify hot spots and opportunity areas, set baselines
against which improvement can be measured, and provide more detailed and accurate data.
Establish national goals: Reducing food loss in the United States should be national priority, starting
with the establishment of clear and specific food waste reduction targets.
Address date labeling confusion: Dates on food products do not indicate food safety, yet many consumers
believe that they do and discard food accordingly. Research on date labeling in the United Kingdom
suggests that standardizing food date labeling and clarifying its meaning to the public could reduce
household food losses by as much as 20 percent (WRAP).
Support and enable food recovery: Barriers to recovering more food are food safety concerns,
distribution and storage logistics, and funding to support the collection and distribution of food. An active
program involving industry and supported by the U.S. government could catalyze action, as was the case
in the
Stronger tax incentives could also incentivize more recovery. An enhanced tax deduction for smaller
businesses that donate food expired in December 2011. Unless Congress votes to extend this provision,
only large businesses known as corporations will be eligible for the enhanced deduction. Another bill,
H.R. 3729, could also go even further to incentivize donations by making the enhanced tax deduction for
food donation permanent for smaller businesses, raising the cap for total deductions for food donations,
and codifying other related aspects of the tax code. permanent extension of the enhanced tax
deduction to smaller businesses is critical in convincing them to establish food donation program long
term.
Connect the health officials working on human health related impacts (food waste attracts roaches and
rats and can cause food and decomposition related health impacts including air emissions) and food
waste advocates for win-win in the public sector. This linkage between how urban life links to the
natural environment will also help to reinforce stewardship as more and more of the population migrates
to urban areas.
Establish an aggressive landfill tax or ban on organics to incentivize recovery of food waste.

Consumer Action
Interviewees described some things that have worked with consumers and where resources are available.
o

o
o

o

o
o

Consumers are so far removed from the food supply chain and do not understand what it takes to
produce it. Cooking at home has been steadily declining over time. Consumers need to re-engage in the
food supply chain as responsible actor.
Topics that resonate with consumers in my experience are expiration dates; environmental impacts and
economic impacts (e.g., how much can they save?) Jonathan Bloom
Identifying the quantity of food waste, what it means and how it impacts the consumers and the society is
important factors that we have seen works to get consumers take some action. EPA also has several free
tools available for consumers and retailers to use to identify the sources and quantity of food waste;
identify economic benefits, set goals, track progress etc. (the food waste management cost calculator, Retrac, food waste audit tool among others.
Love Food Hate Waste, major public-awareness campaign launched in the United Kingdom, has been
extremely successful. Avoidable household food waste has dropped 18 percent in the five years that the
campaign has run though this could in part be due to increased food prices. Possibly due to this effort,
recent survey by the U.K.’s Food Standards Agency found that food waste was one of the top three food
issues of concern to the public, ranking above food safety.
large public campaign featuring widespread communications and celebrity spokespeople could be
effective in putting food waste on the radar of American consumers.
Educating consumers about how they can reduce food waste does not require asking them to make
personal sacrifices, in contrast to much of the dietary advice they receive. “value your food” message is
positive one, natural extension of other “foodie” messaging. It allows for fun campaign that offers
tips and recipes while also drawing attention to the impact of food production on the environment.

Food Loss: Developing Countries
In the developing world, most food wastage occurs at the front end of the supply chain between harvest and
distribution. This is largely due to lack of access to technology (e.g., seeds, equipment, storage) and infrastructure
(e.g., irrigation, roads, cold chain). Significant volumes of grain in developing countries are lost after harvest,
aggravating hunger and resulting in expensive inputs—such as fertilizer, irrigation water, and human labor—being
wasted. During postharvest operations, there may be losses of both cereal quantity and quality. Significant postharvest losses can lead to loss in market opportunity and nutritional value; under certain conditions, these may pose
serious health hazard if linked to consumption of aflatoxin-contaminated grain. The causes of loss are many and
varied. Technical causes may include harvesting methods; handling procedures; drying techniques and moisture
levels; types of storage or lack thereof; filth or contamination; attacks by rats, birds, and other pests; insect damage;
and infestation by food-borne pathogens. The drivers and interventions are different by crop and region, which makes
this issue very difficult one to tackle at scale.
Drivers

Potential Interventions

Harvest
Weather/disease. Natural phenomena harm crops and lead to
losses.

Culturally-appropriate technology transfer from developed to
developing countries.

Food safety. In some regions, distrust of the food industry is so
significant due to past performance that consumers will not risk
the potential health impacts.

Increased funding for climate resilience in plants and
infrastructure.

Predators. crop can be decimated by birds, rodents and other
animals during production, drying or storage.
Biological spoilage. Food production needs support from
science and technology to ensure maximum yield. Developing

Widespread education of farmers in the causes of PHLs
Increased information flow between regions of farmers to find
solutions. More funding for the CGIAR network.
More effective value chains that provide suf cient nancial
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countries lack both the science and technology to varying
extent. Poor management practices and lack of effective
pesticides and herbicides causes biological spoilage.
Climatic conditions: Varying climatic conditions and limited
predictability leads to food loss.
Limited/ lack of infrastructure and technology. Lack of
infrastructure like sophisticated tilling and irrigation
techniques, harvest and drying techniques, cooling and
refrigeration systems, transport availability at the right time
and labor availability makes it difficult to yield maximum output
from the field to the market.
Limited knowledge and education on causes of waste.
Developing countries to varying degrees lack the science and
understanding of the causes of waste for specific crops. There is
limited communication and access to information in addition to
limited availability, affordability and training on sophisticated
technology.
Financial availability and viability: Most farmers in developing
countries do not have the financial support and confidence to
adopt and use better techniques and technologies. The cause is
twofold high risks (in case the technology doesn’t provide the
expected yield) and added debt (most farmers are already in
debt and have very limited margin)

incentives at the producer level
Opportunities to adopt collective marketing and better
technologies supported by access to microcredit;
Public and private sectors sharing the investment costs and
risks in market-orientated interventions.
Further research efforts, but key among these must be studies
on the implications of climate change for on-farm PHLs and
options for smallholder adaptation, and the development of an
authoritative approach to cost–bene analysis for postharvest
interventions, in order to guide policy making and the ef cient
use of resources.
Research is needed into building the capacity of the private
sector to service smallholders’ needs.
To achieve successful adoption of technologies, incentive
structures for the immediate beneficiary and the wider
community must be in place, learning alliances should be
created or utilized if they exist to ensure the interactions of
diversity of key players (effectively the actors of the value
chain), and socio-cultural issues should be carefully considered,
especially those related to gender and diversity. The
socioeconomic components of postharvest projects should not
be small, underfunded afterthoughts, but key drivers.

Poor quality of food and health: Depending on the fertility of the
soil, farm management practices, availability of pesticides and
fertilizers and yield cycles; the quality of food would get poor
with time and lack nutrition. Consuming this low nutrition food
would cause health impacts which would further affect the
farming capabilities and financial security.
Lack of incentive: Developing country farmers seldom have low
or no incentives for adopting better farm management
practices.
Labor availability and cost: Most farmers find it difficult to find
the labor and afford to pay to the labor upfront as the produce is
vulnerable to the yield, demand, market price etc.
Market fluctuations: Market fluctuations based on demand and
supply is key to the price of the produce which in most cases is
very vulnerable and affects the profitability of the yield.
There is wide range of technologies available that, if adopted,
would enable smallholders and larger producers to improve the
quality and quantity of grains during postharvest handling and
storage. The reasons technologies have failed to be adopted
relate to investments that (i) are shown to be financially
unsustainable; (ii) have misidentified the key constraints such
as focusing on enhancing storage while the economic incentives
are missing; (iii) lack cultural acceptability (e.g., introduction of
silos where local populations prefer to keep stocks in their
homes); and (iv) assume that facilitating change can occur over
short period of time, such as three-year project.
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Distribution
Lack of logistics, storage and collective marketing initiatives:
Most developing countries lack the infrastructure like timely
logistics, effective storage and cooling systems; which limits the
produce to reach the market at the right time/ phase of
ripeness. Many small farmers lack collective marketing
initiative where the food can be picked up, stored at common
storage and then supplied to the market as per the demand.
This lack of middle stakeholder managing the supply and
demand causes further food loss.

Proper training for handling and storage
Infrastructure investment to connect smallholders to markets
Leapfrog technologies that don’t require expensive chemicals or
infrastructure to keep food cold.

Inconsistent refrigeration. Truck breakdowns and other
mishaps can lead to spoilage due to lack of refrigeration.

Data availability and gaps
Every interviewee and paper reviewed highlighted the need for more and better data collection both in issues of
food waste and food losses. Critics of the alarmist tone of the food waste discussions will say that it is pointless to
move any further given the lack of data to prioritize actions or interventions. Others will say that the issue is so
obviously large, that any action will result in benefits.
The FAO has published two reports in the past three years highlighting the food waste crisis and these data are the
most frequently cited in all of the interviews and other studies. But this level of data is so crude, it does not lend itself
to identifying key opportunities within supply chains, but more at commodity grouping and country grouping level.
For food waste in the US, actual data collection efforts are mostly centered at the waste management end and
managed by the US EPA as part of their municipal solid waste reporting. The USDA has developed models to estimate
food-losses, but has not done primary data collection to support these and they are highly criticized.
For post-harvest losses, there have been systematic efforts to provide estimates of PHLs of cereal grains but, prior
to the 1970s, most gures were anecdotal. 1977 UN Food and Agriculture Organization survey on postharvest crop
losses identi ed few well-supported gures (FAO 1977). This inspired the development of improved loss-assessment
techniques (Harris and Lindblad 1978) and documentation of losses (National Academy of Sciences 1978).
recent upsurge of interest in PHLs of cereals led to the development of the African Postharvest Losses
Information System (APHLIS www.aphlis.net, veri ed 28 September 2010), which includes network of local
experts, loss calculator and free access database of key information (Hodges, et al. 2010). The network
contributes the latest agricultural data and veri es loss estimates, so that APHLIS provides well-founded
percentage weight loss data based on transparent calculations. Data required for analysis on PHL is lacking and huge
data gaps are true especially at the farm level and farm to retail level. NRDC has done some survey on farm level data
gaps and Kader has also published some data gaps.
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Summary & Recommendations for WWF
Summary from Research
o

Drivers are specific to supply chain location, geographic region and sometimes to specific crops/food
sources. The interventions are complex and dependent on all of these factors.

o

Data quality, availability and reliability are gaps both in developed and developing countries. science
and facts driven strategy, with regulatory and international trade driven approach, linking to health,
environment and economic impacts of food waste would be ideal for the developed countries.

o

FAO, NRDC, USEPA have released reports showing food waste statistics both in the U.S. and globally,
identifying waste by life cycle phase and associated environment impacts. During our interviews we
learned that experts still have significant questions related to the consequences of change the current
system, whether any of the projected impacts will actually occur. Many experts wondered whether
decrease in food production would only lead to additional biofuel feedstock development.
We received limited response from postharvest loss experts. However through our interviews and
research (current and prior on this topic), we have identified several initiatives focused on food loss.

o

This issue has become very popular over the last 18 months and there are several NGOs interested in this
space. NRDC has emerged as clear leader on this topic in the US through TED talks and published
reports and WRI is becoming increasingly visible in this space with their “Great Balancing Act” report.
Several of the interviewees were adamant that we coordinate closely with NRDC as not to duplicate
efforts, but all welcomed the idea that WWF would be contributing to this space.

Recommendations: Internal to WWF
o

Focus efforts on overlap between the commodity supply chains where the FAO has identified the most
significant environmental impact and the MTI 15 priority commodities:
o Cereals in Asia, especially rice, (carbon, blue water, land use)
o Meat production in Latin America (carbon, land use)
o Fruit Asia, Latin America, and Europe (blue water)
o Vegetables in industrialized Asia, Europe, and South and South East Asia (carbon)

o

To be relevant in this space, we will need to come to the table with better data than others currently have.
Choose two supply chains with high impact, most likely fish and beef, to conduct deep dive analyses on
where losses occur throughout the supply chain and identify targeted interventions.

o

Review commodity strategies to see how food waste is currently addressed.

o

Host meeting within WWF US office to educate people on these issues and identify areas of overlap in our
work (e.g., WWF—CARE Alliance, Sustainable Communities, etc).

o

In any multi-stakeholder initiatives where WWF is participant and the conversation is appropriate,
continue to bring visibility to food waste and loss. This would include data collection in Field to Market
and the World Food Database Initiative, Key Performance Indicator (KPIs) development in the TSC, using
our leverage with the CGF/Tropical Forest Alliance to add “food waste” as an additional commodity
significantly contributing to deforestation and climate change.

o

Support WWF Farmer Field Schools in Mozambique as knowledge dissemination points for new
technologies, harvest techniques, etc.
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Recommendations: External to WWF
o

Launch consumer-focused campaign.

o

Act as convening body to gather groups of companies to consolidate message on food waste

o

Promote national discussion about the need for balance to balance the production/consumption ratio,
with supporting information behind what this might look like.

o

Convene group of companies to design consequential study that tests some of the proposed
interventions and whether the projected results would be desirable e.g., whether reduced production
would lead to increased biofuel production. Potential partnership with Jon Foley at University of
Minnesota on this study.

o

The link between packaging and food waste is very important and many groups are not taking this
systems view. Building on Erin Simon’s recent work with the UNEP study raise awareness on how
interrelated these two issues are and promote metrics that examine them together. Continue our work
with the GMA/FMI on this issue.

o

Coordinate actions with NRDC, whose focus on fruits and vegetables is natural complement to our 15
commodities on this issue.

o

WWF could participate in any of the current initiatives e.g., THINK.EAT.SAVE to work on reducing food
wasted by retailers, consumers and the hospitality industry.
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Appendix A. Waste Recovery Hierarchies
Waste Recovery Hierarchies: Frameworks for Prioritization
Below are three different waste recovery hierarchies all following the general trend of “reduce, reuse, recycle.” The
first is the European Union’s municipal waste hierarchy from the EU Waste Directive highlighting prevention of waste
generation as the first and most important step as it reduces demand. Europe has not developed food specific
hierarchy. The US EPA has developed hierarchy specific to food waste which starts with source reduction and then
identifies feeding hungry people as the second preferred options for food, then livestock, industrial uses, composting
and least desirable sending food to landfill. The third hierarchy was developed by Tristram Stuart of “Feeding the
5000” and makes clear distinction between waste avoidance and waste management. Often in debates on food
waste, people will focus on the management of the waste once it’s created and forget the most important goal which is
to reduce production overall to limit impacts to the natural resources. Waste avoidance is most important is it: avoids
the use of land, water and agrochemicals and highlights potential efficiencies in agricultural supply chains. It is also
important to note that it can impact the bottom line of food companies, disincentive for them to engage.
The other minor difference between the US and EU is that the EU acknowledges waste-to-energy recovery on par with
composting, whereas in the US composting is treated as higher/more beneficial use that waste-to-energy. Again, this
is common distraction in discussions and should be avoided where possible to focus on what matters.
EU Waste Framework Directive Hierarchy

US EPA Food Waste Reduction Hierarchy
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Feeding the 5000 Waste Hierarchy
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Appendix B. Landscape Scan on Food Waste
Multilateral Organizations
FAO
FAO is collaborating with donors, bi- and multi-lateral agencies and financial institutions (UNIDO, African
Development Bank, World Bank, IFAD, EU) and private sector partners (the food packaging industry) to develop and
implement the Save Food Initiative on food losses and waste reduction.
The start-up plan for this global initiative rests on four main pillars:
1. Collaboration among the Rome-based UN agencies and key partners. This involves mobilizing resources as well as
conceiving and implementing activities under the initiative;
2. The SAVE FOOD campaign: which aims to promote networking among stakeholders in the food industry (including
the packaging industry, policy makers and researchers) with view towards developing solutions to reduce food
losses and waste along food supply chains. An important component is worldwide media campaign that is aimed at
increasing awareness of food losses and food waste at global level.
3. Evidence-based policy and investment support: series of field surveys will be conducted on regional basis,
combining food chain approach to loss assessments with cost-benefit analyses in order to determine which food loss
reduction interventions provide the best returns on investment. The program will focus on the core subsectors where
losses are known to be serious issue: food grains, fruits and vegetables, roots and tubers, milk, meat and fish. The
field surveys will result in investment programs and projects to implement the food loss reduction actions.
4. Regional Save Food Congresses: The regional dimensions of food losses and waste will be studied. Appropriate
solutions will be presented and discussed at regional congresses involving broad range of stakeholders, with view
towards raising interest and mobilizing funding for the implementation of regional food loss and waste reduction
program.
Initiatives with FAO Partners
In May 2011 FAO’s Agriculture and Consumer Protection Department and Interpack organized the international
congress “Save Food”. Interpack is the world’s biggest industrial packaging fair, and the main international food
packaging associations are among its members. The congress Save Food took place during Interpack 2011 at the
Düsseldorf exhibition centre (Messe Düsseldorf) in Germany. Save Food aimed at raising awareness of the extent and
causes of global food losses, sharing experiences and views, and highlighting the role of improved packaging in
combating the pressing global issue of large-scale food losses and waste.
Collaboration with the African Development Bank (AfDB) on an initiative to reduce post-harvest losses (PHL) in
Africa, 2009–2011:The collaboration was organized around two pillars: i) screening of AfDB’s agricultural portfolio in
order to identify opportunities for introducing PHL reduction activities in ongoing and planned operations; and ii)
preparation of program framework document on PHL reduction in Africa to guide AfDB’s investment decisions.
FAO/World Bank workshop on Reducing Post-Harvest Losses (PHL) in Grain Supply Chains in Africa, Rome, March
2009: The meeting brought together experts to discuss the significance of PHL, past experiences in their reduction
and future interventions in sub-Saharan Africa.
Seminar on Food Losses/Waste and Food Packaging, with ANDINA-PACK, Colombia, November 2011. ANDINA-PACK
is the largest marketplace for packaging technology in the Andean Region, Central America and the Caribbean.
Training on Horticultural Supply Chain Management to Reduce Losses, New Delhi, August 2011. In partnership with
the Asian Productivity Organization, 24 trainers from 13 Asian countries received this training.
FAO/UNEP Sustainable food systems program: The program is implemented in partnership with other UN agencies
and program, governments, civil society and the private sector through the Agri-Food Task Force on Sustainable
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Consumption and Production. It aims to promote and develop sustainable consumption and production, including
reduction of food losses and waste.
EU Commission
EU is the key driver for food waste regulation by releasing various directive like the Waste Framework Directive,
Landfill Directive and Producer responsibility by material and sector) which lead to various regulatory actions by EU
countries such as Waste (Scotland) Regulation 2012, Waste( Whales) Measure 2010, landfill Taxes and various policy
and strategy development by UK including the Scotland Zero Waste Plan 2010, Whales Towards Zero waste Strategy
2010, Northern Ireland Waste Strategy 2006 and Waste Strategy for England 2007
EU FUSIONS
Food waste prevention is key strategy in reducing the environmental impacts of the food supply chain and ensuring
the world’s food security in the coming decades. FUSIONS, four-year EU FP7 research project, is working toward
50% reduction of the food waste generated in the EU and 20% reduction in food chain resource inputs, by 2020. The
project, driven by 21 research partners from across the EU, brings together academics, knowledge institutes,
consumer organisations and businesses towards this aim. It seeks to reduce food waste by harmonising quantification
methodologies, developing powerful stakeholder networks, demonstrating solutions through social innovation in
pilot studies, and developing policy guidelines for Common EU Food Waste policy.
UNEP- Think.Eat.Save Initiative
Think. Eat. Save campaign of the Save Food Initiative, is partnership between UNEP, FAO and Messe Düsseldorf, and
in support of the UN Secretary-General’s Zero Hunger Challenge, which seeks to add its authority and voice to these
efforts in order to galvanize widespread global, regional and national actions, catalyze more sectors of society to be
aware and to act, including through exchange of inspiring ideas and projects between those players already involved
and new ones that are likely to come on board. The aim of the campaign is to reduce food waste. Specifically, it targets
food wasted by retailers, consumers and the hospitality industry. The initiative was started in January 2013.
The Zero Hunger Challenge
The Zero Hunger Challenge is the UN's Secretary General's Zero Hunger initiative aims to eliminate hunger. The
initiative encourages participation of range of organizations, social movements and people around common vision.
It promotes effective strategies, more investments and increased development cooperation, in line with existing
national and international agreements

National Initiatives
USEPA
USEPA is working on food waste for the past years and has variety on initiatives in place such as The Sustainable
Food Management’s “Feeding People not landfill” program, Foodscraps, Greenscapes, Organic waste, Compost, Food
Recovery Challenge, Food recovery heirarchy and various tools& guidance documents like the food waste
management cost calculator, Waste audit tool, Re-trac tool, Waste reduction model etc. The purpose of these
initiatives is developing awareness among consumers and retailers on food waste and encouraging action for
reduction.
USDA
In advance of World Environment Day, June 4th, the U.S. Department of Agriculture (USDA), in collaboration with the
U.S. Environmental Protection Agency (EPA), will launch the U.S. Food Waste Challenge, inviting producer groups,
processors, manufacturers, retailers, communities, and other government agencies to join us in our efforts to:
Reduce food loss and waste
Recover wholesome food for human consumption
Recycle discards to other uses including animal feed, composting, and energy generation
To join the Challenge, participants will list the activities they will undertake to help reduce, recover, or recycle food
waste in the United States. At the launch event, USDA, EPA, and founding U.S. Food Waste Challenge participants will
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announce their commitments and invite others to join in reducing, recovering, and recycling food waste across the
U.S. food chain, from farm to final disposition.
WRAP
Working together for world without waste (WRAP) is government funded organization that aims to help
businesses; individuals and communities reap the benefits of reducing waste, developing sustainable products and
using resources in an efficient way. WRAP successfully developed "Recycle Now” and "Love Food Hate Waste"
initiatives to create awareness and initiate actions across the supply chain.

Public Sector
NRDC
NRDC is the most effective environmental action group in the United States, combining the grassroots power of 1.3
million members and online activists with more than 350 of the best minds in law, science and advocacy. Together,
NRDC works to protect people, the places they live, and the natural resources on which we all depend. NRDC authored
report entitled Wasted: How America is Losing Up to 40% of its Food from Farm to Fork to Landfill, which sparked
national dialogue about food waste. NRDC leads several efforts across the U.S. to prevent and reduce food waste
through alliances with businesses and other nonprofit organizations.
The initiatives include Fix the FDA campaign to reduce harmful chemicals from packaged foods, Eat green guide,
Growing green awards and Promoting sustainable food production where NRDC experts work with growers,
regulators and the largest food companies toward the goal of making sustainable food available for everyone. NRDC
has partnered with agricultural leaders and food companies to find the best ways to measure and improve use of
water, energy, fertilizer, soil, pesticides and habitat on the farm. We're leading the way to create regional food
system around New York City that can serve as model for sustaining local farmers while increasing access for fresh
fruits and vegetables for urban residents.
Feeding the 5000
Feeding the 5000 is the flagship event of global food waste campaign founded by Tristram Stuart, prize-winning
author of Waste: Uncovering the Global Food Scandal (Penguin/Norton, 2009). The first Feeding the 5000 event was
organised in Trafalgar Square in December 2009 where 5000 people were provided with free hot curries, tonnes of
fresh groceries and thousands of smoothies all made from food that otherwise would have been wasted, such as
cosmetically imperfect fruit and vegetables that fail to meet the strict cosmetic standards of supermarkets.
Stop Wasting Food
Stop Wasting Food is Denmark's largest movement of private consumers against food waste non-profit NGO,
created by the consumers for the consumers. The movement is founded to raise public awareness about food waste
through campaigns, publicity, press, discussions, debate, events and other information channels and to equip
consumers to minimize food waste. Stop Wasting Food also inspires consumers to act locally, for example by donating
edible surplus food to shelters for homeless people.
OzHarvest
Founded in Sydney, November 2004, OzHarvest is non-denominational charity that rescues excess food which
would otherwise be discarded. This excess food is distributed to charities supporting the vulnerable in Sydney,
Newcastle, Adelaide and Brisbane.

Private Sector
GMA and FMI
The food industry came together in August 2011 to form the Food Waste Reduction Alliance. Led by GMA, the Food
Marketing Institute, and the National Restaurant Association and co-chaired by General Mills and Publix Super
Markets the effort is unique in its depth and breadth. The three year project has two overall goals- increase food to
donation and decrease food waste sent to landfill. Leadership of the project draws on representatives from the
manufacturing, retail, restaurant and food service industries, as well as knowledge partners from the anti-hunger
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community and waste management experts. The Alliance will work to identify emerging solutions and new
technologies to increase donation and decrease waste to landfill, as well as share best practices across industries.
TESCO, Wal-Mart, Marks and Spenser
Fish heads and chicken fat are being turned into electricity by the UK's largest retailers including Wal-Mart Stores that
ship food waste to power plants to reduce garbage-removal fees. Tesco, Britain's biggest supermarket chain, along
with Marks Spencer Group, John Lewis Partnership's Waitrose, William Morrison Supermarkets and Sainsbury are
testing how meat and fish, cooking oils and leftover sandwiches can lower energy bills and landfill costs when they're
transported to plants for converting into power.
Companies around the world have invested about $18.2 billion in waste-to-energy assets in the past five years,
according to Bloomberg New Energy Finance. Waste Management, North America's biggest trash hauler, purchased
stakes in eight companies developing systems to convert rubbish into electricity, fuel and chemicals. In Brazil, cities
are building incinerators that burn trash to produce electricity.Bioenergy can provide at least 8% of the UK's demand
by 2020, valued at about $13 billion at today's oil prices, the government forecasts. Supermarkets are motivated by
landfill tax that makes it increasingly costly to bury waste. The tax starting in April was 64 ton and is set to increase
by
year.
Stop & Shop
Stop and Shop saved $100 million by reducing food waste. Analyzing product loss, or shrink, can lead to big savings. In
2008, $16 billion grocery chain called Stop and Shop/Giant Landover with more than 550 stores was able to save an
estimated annual $100 million by conducting thorough analysis of freshness, shrink, and customer purchases in all
of their perishables departments. They began with an analysis of product displays and discovered alternatives to
overflowing displays as well as whole stock-keeping units (SKUs) that weren’t necessary. They also found that
overfilled displays not only led to spoilage on the shelf, but also could displease customers due to spoiled product and
require more staff handling to sort out the damaged items. In the end, the “pile ‘em high, watch ‘em fly” philosophy did
not ring true. Customers did not notice reduced choice and less-full displays, but in fact customer satisfaction rose as
produce was on average three days fresher than before. shift in the staff culture played an important role in this
achievement as well. Similarly, PriceChopper conducted an analysis that led to elimination of 680 SKUs from their
bakery department, reducing shrink by $2 million and producing
percent lift in sales the first year after
implementation. In both cases, item-level analyses were critical to determining how and when to alter inventory.
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Appendix C: Landscape Scan on Post Harvest Food Loss
Multilateral Organizations
At the level of multilateral organizations the following actors are aiming to reduce food losses. To start with, the
World Bank (WB) strives to foster technology adoption and private sector involvement. The project AgResults
(formerly known as the agricultural pull mechanism) tries to reach these goals through co-operation with e.g. the UK
Department for International Development (DFID), the Canadian International Development Agency (CIDA) and the
Bill and Melinda Gates Foundation. In addition to this, the study “Missing Food: The Case of Postharvest Grain Losses
in Sub-Saharan Africa” (2011), in collaboration with the Natural Resources Institute (NRI) and the United Nations
Food and Agriculture Organization (FAO), intends to close the knowledge gap, raise the profile of post-harvest losses
(PHL) and provide policy recommendations.
The International Fund for Agricultural Development World (IFAD) concentrates its activities on value chain analysis
and financing projects.
In 2009, the World Food Program (UN WFP) installed the four-year “purchase for progress” (P4P) project, which is
market incentive for smallholders. It includes purchase from local trades, rapid quality checks on the farms and
trainings provided by the FAO and NGOs.
The plans and goals of the African Development Bank (AfDB) are summarized in the AfDB Program for Post-Harvest
Loss Reduction. It aims to reduce poverty and to push sustainable food security on the medium scale by reduction of
physical losses, improved food availability and enhanced product quality. This is to be reached by investments in rural
infrastructure that facilitate supply-chain efficiency as well as strengthening post-harvest and agro-processing
technologies. The African Agribusiness and Agroindustries Development Initiative (3ADI) take up this approach and
widen its goals in co-operation with other multilateral organizations to increase agribusiness and agro industries. It
therefore refers to investments being required for “skills and technologies needed for the post-production segments
of agriculture value chains” as pillar of its strategy.
The Food and Agriculture Organization of the United Nations (FAO) assists member countries in meeting their PHLreduction goals. In building educational capacity and by providing good practice examples for farmers, improvement
is being achieved at local level. Co-operation with other actors is manifold. Through co-ordination by the Information
Network on Post-harvest Operations (INPhO) and the initiative of the Save Food Network (see page 11), governments
and organizations can benefit from the FAO’s competences.
The African Union has introduced the Comprehensive Africa Agriculture Development Programme (CAADP). This
program sets ambitious economic growth goals to generate wealth through agriculture-led development in African
countries. PHL are addressed in the second of its four pillars. Storage, packaging and handling technologies are sought
to turn the negative economic effects of food losses into additional resources becoming available on the market.
The Global Donor Platform for Rural Development is forum of multilateral donors, international financing
institutions, intergovernmental organizations and development agencies. Its work stream on PHL is platform for
professionals to exchange and explore the possibilities for donors to tackle PHL and food waste to reach aid efficiency.

National Initiatives
As well as multilateral organizations, many different national actors have program to reduce PHL. Some of them will
be mentioned in the following section as examples.
The German Federal Ministry for Economic Cooperation and Development (BMZ) has launched ten-point program
on rural development announcing action to support and improve PH management, create public awareness and
demonstrate the benefits of the reduction of food losses after harvest and along the food value chain. The Deutsche
Gesellschaft für Internationale Zusammenarbeit (GIZ) is implementing the BMZ’s policy by organizing thematic
workshops, elaborating concepts and carrying out several country studies on PHL. Furthermore, the reduction of food
losses is addressed in projects on value chain development and other development projects that are carried out in
partner countries.
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The German Federal Ministry of Food, Agriculture and Consumer Protection (BMELV) campaigns to reduce food
waste during retail and distribution and at consumer household level. Its agency, the Federal Office for Agriculture
and Food (BLE), hosts the African Postharvest Losses Information System (APHLIS) network. The system connects
local experts in eastern and southern Africa and has recently expanded to West African countries. It dates back to the
overall objective to develop an information system capable of generating figures for quantitative assessments of PHL
of cereal grains. It makes data on the annual losses of cereals available to individual countries and regions. Among
other sources it is taking the results of the “Missing Food” study into account.
The Swiss Agency for Development and Cooperation (SDC) has been focusing on capitalizing 20 years of Central
American post-harvest experience (“Postcosecha”). Based on documented impact in Central America, SDC’s postharvest priority now is sub-Saharan Africa. Implementing the message of WB’s and FAO’s recent “Missing Food”
report, SDC is presently following strategy of “highlighting what works”, intending to show that post-harvest losses
can and should also be avoided in sub-Saharan Africa, through scaling-up of the best existing technical solutions. The
objective is to eventually make it possible to co-ordinate all interested actors in “Community of Practice” for
organising knowledge sharing and the scaling-up of efforts for PHL reduction. SDC has started investing in several
projects in sub-Saharan Africa, having so far earmarked 50 million Swiss francs for three programmes in more than
ten countries for the next eight to ten years. The main partners so far are the International Maize and Wheat
Improvement Center (CIMMYT), HELVETAS-Intercooperation, the FAO, the IFAD and the WFP.
World Vision works in developing countries to promote sustainable agricultural practices which include teaching
techniques to prevent food waste. World vision works with rural farmers by training on improved post-harvest
storage and processing techniques; help facilitate the purchase of locally adapted seeds and tools; help farmers gain
access to markets to sell their surplus; promote techniques to sustainable manage natural resources and training on
nutrition and health.

Research Initiatives
The Natural Resources Institute, University of Greenwich, UK (NRI) contributes to pro-poor policy formulation and
undertakes research and technical evaluations that underpin planning and investment decisions of its partners (see
above: Missing Food study and APHLIS). NRI’s research focuses on food storage, food safety, food processing and the
quality management of perishable produce. It sees itself as leading authority in the field of root and tuber crops.
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Among the research institutes, the International Centre of Insect Physiology and Ecology (ICIPE, Kenya) seeks to
obtain better evidence of PHL with data on which food is lost where, to help decision-makers and governments to
optimize their policies and strategies for preventing losses.
The International Institute of Tropical Agriculture (IITA, Nigeria) does research for development and focuses on
cowpea, soybean, banana/plantain, yam, cassava and maize crops. One example of its projects is the attempt to
develop and evaluate strategies to reduce aflatoxin contamination of maize in Africa. The German Julius Kühn-Institut
is currently examining storage and packaging improvement using nitrogen, carbon dioxide, high and low temperature
treatment, plant substances as pesticides or attractants as well as the use of diatomaceous earth (Kieselgur) as kind
of natural pesticide (see also New developments in stored product protection).

Private Sector Initiatives
ADM Institute for the Prevention of Postharvest Loss is collaborative venture of the Archer Daniel Midlands (ADM)
company and the University of Illinois at Urbana-Champaign intended as response to concern over growing losses.
The Institute’s vision is to “serve as an international information and technology hub for evaluating, creating and
disseminating economically viable technologies, practices and systems that reduce post-harvest loss in staple crops”.
Thanks to the volume of finance provided by the Bill and Melinda Gates Foundation (B&MGF), there are diversity of
projects on PHL. In co-operation with the World Food Logistics Organization the foundation seeks to improve
knowledge on PHL in sub-Saharan Africa and South Asia. Furthermore, it has initialized the founding of the
Partnership for Aflatoxin Control in Africa (PACA) that now serves as basis to join efforts in this field of lost food.
Last but not least, the private sector co-operation venture Save Food Initiative has been initiated by the FAO and
Messe Düsseldorf (trade fair organization). The four main goals are awareness raising, collaboration, policy, strategy
and program development. This initiative is therefore supporting private sector investment program in developing
countries, has held connection meetings and has carried out two studies on food losses.
GrainPro, Inc., green, “not-only-for-profit“ company, has created revolution in safe storage and drying of grains and
seeds. With the developing world as its primary target, its products are now used in over 80 countries. This second
green revolution involving storage improvement and public health protection that has been spreading “under the
radar” is American technology’s contribution to the alleviation of world hunger that deserves to be told.
TechnoServe works with enterprising people in the developing world to build competitive farms, businesses and
industries. We have worked in more than 40 countries across Africa, Latin America and Asia, assisting thousands of
businesses and transforming an estimated 10 million lives. Technoserve provides business solutions to poverty by
linking people to information, capital and markets. With more than four decades of proven results, we believe in the
power of private enterprise to transform lives.
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Appendix D: Notables Discussing Food Waste and Loss
Tristram Stuart: The global food waste scandal
Western countries throw out nearly half of their food, not because it’s inedible -- but because it doesn’t look appealing.
Tristram Stuart delves into the shocking data of wasted food, calling for more responsible use of global resources
Tristram Stuart sounds the warning bell on global food waste, calling for us to change the systems whereby large
quantities of produce and other foods end up in trash heaps.
http://www.ted.com/talks/tristram_stuart_the_global_food_waste_scandal.html
Mark Bittman: What's wrong with what we eat
In this fiery and funny talk, New York Times food writer Mark Bittman weighs in on what's wrong with the way we eat
now (too much meat, too few plants; too much fast food, too little home cooking), and why it's putting the entire
planet at risk. Mark Bittman is bestselling cookbook author, journalist and television personality. His friendly,
informal approach to home cooking has shown millions that fancy execution is no substitute for flavor and soul.
http://www.ted.com/talks/mark_bittman_on_what_s_wrong_with_what_we_eat.html
Arthur Potts Dawson: A vision for sustainable restaurants
If you've been in restaurant kitchen, you've seen how much food; water and energy can be wasted there. Chef Arthur
Potts-Dawson shares his very personal vision for drastically reducing restaurant, and supermarket, waste -- creating
recycling, composting, sustainable engines for good (and good food). Arthur Potts Dawson wants us to take
responsibility not just for the food we eat, but how we shop for and even dispose of it. And he's showing the way -with impeccable taste. http://www.ted.com/talks/arthur_potts_dawson_a_vision_for_sustainable_restaurants.html
Tyrone Hayes + Penelope Jagessar Chaffer: The toxic baby?
Filmmaker Penelope Jagessar Chaffer was curious about the chemicals she was exposed to while pregnant: Could they
affect her unborn child? So she asked scientist Tyrone Hayes to brief her on one he studied closely: atrazine,
herbicide used on corn. (Hayes, an expert on amphibians, is critic of atrazine, which displays disturbing effect on
frog development.) Onstage together at TEDWomen, Hayes and Chaffer tell their story. Penelope Jagessar Chaffer
made the film "Toxic Baby," exploring environmental toxins through interviews and surreal imagery.
http://www.ted.com/talks/tyrone_hayes_penelope_jagessar_chaffer_the_toxic_baby.html
Ann Cooper talks school lunches
Speaking at the 2007 EG conference, "renegade lunch lady" Ann Cooper talks about the coming revolution in the way
kids eat at school -- local, sustainable, seasonal and even educational food. Ann Cooper cares -- lot -- what kids eat
for lunch. As the head of nutrition for Berkeley, California, schools, she serves organic, regionally sourced and
sustainable meals to lots of lucky children. http://www.ted.com/talks/ann_cooper_talks_school_lunches.html
Dana Gunders food waste blog on switchboard
switchboard.nrdc.org/blogs/dgunders
Danielle Nierenberg
Danielle Nierenberg is co-founder of Food Tank and an expert on sustainable agriculture and food issues. She has
written extensively on gender and population, the spread of factory farming in the developing world, and innovations
in sustainable agriculture. From 2009-2012, Danielle was the Director of the Nourishing the Planet project housed at
the Worldwatch Institute. Danielle worked with more than 60 authors from all over the world to produce State of the
World 2011: Innovations that Nourish the Planet. Danielle served as Food and Agriculture Senior Researcher at
Worldwatch from 2001-2012 working on major research projects on gender and population, the global meat
economy, emerging infectious diseases related to the food system, climate change and agriculture, and innovations in
sustainable agriculture.
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Andrew Shackman
Andrew Shackman created the industry’s first and only automated food waste tracking system (Lean Path). It is being
used in hospitals, colleges and universities, restaurants and other food service operations across the U.S and beyond.
It’s helped customers cut food waste by as much as 80% and run greener, more sustainable operations.
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Appendix E: Campaigns
Love Food Hate Waste Campaign- WRAP
Love Food Hate Waste aims to raise awareness of the need to reduce food waste and help us take action. It shows that
by doing some easy practical everyday things in the home we can all waste less food, which will ultimately benefit our
purses and the environment too. Love Food Hate Waste is brought to the stakeholders by WRAP, not-for-profit
organization (backed by Government funding from England, NI, Scotland and Wales). Love Food Hate Waste campaign
works with wide range of partners, from community organizations, chefs, UK businesses, trade bodies and local
authorities through to individuals looking for practical advice.

Source: http://england.lovefoodhatewaste.com/content/about-food-waste-1
Food Too Good to Waste (US EPA)
The purpose of this community pilot is to reduce wasteful household food consumption by focusing on social
marketing incentives and messages directed at individuals within targeted communities to consume less by wasting
less food. Focus is on households and individual behavior. There are already numerous programs tailored for the
business community. Strategy is to develop and test scalable model featuring Community-based Social Marketing
(CBSM) approach to foster food consumption behaviors that reduce wasted food.
Participation includes Over 20 States and Local Government Partners from: CA San Benito County, Oakland, San
Francisco, Chula Vista, Cupertino, WA Seattle, King County, WA Ecology, Tacoma, Redmond, Bellevue. Clark County,
Snohomish County, Thurston County OR Dept. of Env. Quality, Portland, Oregon Metro, Gresham, Eugene,
Washington County MN State pollution Control Authority ICLEI, Green Cities CA
The food recovery challenge is the result of this strategic pilot including the tools made available for creating
awareness, analyzing consumer behavior and gathering data. The tools include Research Report which provides an
analysis of food loss research, the selection of key waste prevention behaviors, and an analysis of focus group results
to determine barriers and benefits to key waste prevention behaviors. Message Map with messaging for all key
waste prevention behaviors selected such as shown below
Implementation Guide designed for local government or other implementing organization; Behavior Change Tools
including storage guide, shopping template, poster and workshop presentation; and Measurement Tools including
food waste measurement bag design, photo diary template, and centralized data collection system. Through the
measurement tools, households can see the impact of their actions immediately; and All files are available for
download from FTP site. http://bit.ly/Food_Too_Good_To_Waste
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Many initiatives around Food waste Hierarchy by EPA which include Greenscapes, Foodscraps and also various tools
including food waste management calculator, Re-Trac, food waste audit log webpages etc.
http://www.epa.gov/foodscraps/
http://www.epa.gov/epawaste/conserve/tools/greenscapes/index.htm
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33 million tons of food waste reaches landfills each year in the United States. This food could be prevented, used to
feed people, or composted to create valuable soil amendment.

NRDC
NRDC's “Eat Green” provides the top four food choices one can make for the environment and one’s own health. The
“Smarter Living” section can help consumers pick the safest seafood, outfit your kitchen with chemical-free cookware,
find accurate food labels, and even grill better. NRDC also provide delicious, healthy recipes for new produce. NRDC's
Eat Local guide helps you track down in-season produce and farmers' markets in your area. “Fix the FDA” campaign to
address harmful chemicals in packaged food and Dana Gunders blog on food waste. Also NRDC’s work on sustainable
food production partnered with agricultural leaders and food companies to find the best ways to measure and
improve use of water, energy, fertilizer, soil, pesticides and habitat on the farm. NRDC is leading the way to create
regional food system around New York City that can serve as model for sustaining local farmers while increasing
access for fresh fruits and vegetables for urban residents.
29

Our independently verified Sustainability Rating system means diners can choose restaurant that matches their
sustainability priorities. SRA recognize restaurants as One, Two or Three star sustainability champions depending on
how they rate against wide range of criteria covering 14 areas of sustainability. Whether consumers are looking for
sustainable seafood, an all-organic experience or menu that’s local and seasonal, our Restaurant Guide has it
covered. SRA’s campaign, Too Good To Waste, releases in London in Oct 2012 is aimed at tackling restaurant food
waste.
Feed the Future
Feed the Future, the U.S. government’s flagship initiative to reduce global hunger and poverty. By promoting
collaboration at the U.S. domestic and international levels, focusing on smallholder farmers particularly women,
engaging with the private sector and civil society in meaningful way, and trying to advance big ideas through
research and innovation, Feed the Future supports partner countries in developing their agriculture sectors to spur
broad-based economic growth and improve nutrition. The initiative includes programs to reduce post-harvest losses
by improving management of stored foods through better technology and processing techniques, supporting basic
market infrastructure, and introducing risk management tools such as crop insurance.
Kroger
What happens to the 40 percent of food produced but never eaten in the U.S. each year, the mounds of perfect fruit
passed over by grocery store shoppers, the tons of meat and milk left to expire?

Kroger Co.’s clean-energy production facility in Compton, Calif., converts food that can’t be sold or donated into
energy. Above, bins of food are lined up for demonstration at the facility on May 15.
(CHISTINA HOUSE/LOS ANGELES TIMES/MCT)
At Ralphs supermarket chain, it helps keep the power on.
In sprawling Compton, Calif., distribution center that the company shares with its fellow Kroger Co. subsidiary Food
Less, organic matter otherwise destined for landfill is rerouted instead into the facility’s energy grid.
Though many grocery stores have tried to cut down on food waste and experiment with alternative energy, Kroger
says it’s the first supermarket company in the country to do both simultaneously.
The technology that helps transform moldy chicken and stale bread into clean electricity is known as an anaerobic
digester system. At the 59-acre Compton site, which serves 359 Southern California stores, more than 100 onlookers
gathered recently to watch the system go to work.
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