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Reducing Food Loss And Waste
While Improving The Public’s
Health

ABSTRACT An estimated 30 percent of the global food supply is lost or
wasted, as is about 40 percent of the US food supply. There are valuable
synergies between efforts to reduce food loss and waste and those
promoting public health. To demonstrate the potential impact of
building upon these synergies, we present an analysis of policies and
interventions addressing food loss and waste, food security, food safety,
and nutrition. We characterize as opportunities the policies and
interventions that promote synergistic relationships between goals in the
fields of food loss and waste and of public health. We characterize as
challenges the policies and interventions that may reduce food loss and
waste but compromise public health, or improve public health but
increase food loss and waste. Some interventions are both opportunities
and challenges. With deliberate planning and action, challenges can often
be addressed and turned into opportunities. In other cases, it may be
necessary to strike a balance between potential benefit in one area and
risk of harm in the other. To help policy makers make the best use of the
opportunities while tackling the challenges, it is essential to consider
public health in efforts to reduce food loss and waste.

A
nestimated30percentof theglobal
food supply—and up to 40 percent
of the US food supply—is lost or
wasted.1,2 By 2030 the United Na-
tions aims to “halve per capita glob-

al food waste at the retail and consumer levels
and reduce food losses along production and
supply chains, including post-harvest losses.”3

The UN Food and Agriculture Organization de-
fines food loss as reductions in edible food mass
occurring during agricultural production, post-
harvest, and processing and food waste as reduc-
tions occurring at retail and consumer levels.2

Both terms exclude inedible parts and items
planned for nonfood use. Food surplus is defined
as food exceeding needs, whether or not it is
wasted.4(p112) Synergies exist between policies
and interventions to reduce food loss and waste
and those promoting public health.

The amounts and sources of food loss and
waste vary globally (Exhibit 1). In low- and mid-
dle-income countries, loss predominates, given
poor infrastructure and climate change vulnera-
bility. In high-income countries, waste is partic-
ularly associated with consumers’ behavior and
food industry practices.2

Intersections Of Public Health And
Food Loss And Waste
Food loss and waste and public health intersect
primarily in the domains of food security, food
safety, and nutrition. Food not eaten also has
considerable unnecessary environmental,5,6 oc-
cupational,7 and social impacts,8 but these are
not discussed in this article.
Within the three public health domains, we

present policies and interventions that we char-
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acterize as either opportunities (which involve
synergistic relationships between goals related
to food loss andwaste and those related to public
health) or challenges (which may reduce food
loss and waste but compromise public health,
or reduce public health but increase food loss
and waste; see Appendix Exhibit A1).9 Some pol-
icies and interventions could be considered as
both opportunities and challenges. Deliberate
planning and action can, to varying extents, con-
vert challenges into opportunities. Considering
tensions between goals may lead to reprioritiz-
ing actions.
Strategies to address food loss and waste oc-

cupy a hierarchy of benefit, from reduce (food
loss and waste prevention) through reuse (di-
verting food surplus for human needs, when ap-
propriate, or for animal feed) and recycle (recov-
ering some value via industrial use, composting,
or anaerobic digestion) to landfilling.4 Because
of the strong synergies between efforts in the
fields of public health and food loss and waste
reduction, most of the interventions we discuss
focus on the “reduce” and “reuse” parts of the
hierarchy. In each domain we organize interven-
tions loosely from “farm to fork.” Exhibit 2 pre-
sents selected types of public policy that can ad-
dress both goals related to food loss and waste
and those related to public health.

Food Security
Globally, one in nine people lack sufficient food,
and 5.6 percent of Americans suffer from very
low food security (that is, disrupted eating pat-
terns and reduced food intake).10,11 The United
Nations notes that while these figures in part
reflect unequal food distribution, by 2050 the
world will need 60 percent more food than it
has now.12 Halving food loss and waste would

reduce this projected need by 20 percent.13 Thus,
the UN Food and Agriculture Organization has
integrated the reduction of food loss and waste
into its policy goals to “ensure food security and
nutrition for all.”14 The discussion below is pre-
mised on the idea that reducing food loss and
waste and diverting surplus food to people in
need would increase food availability and secu-
rity, although distribution would remain a con-
cern in terms of both equity and logistics.
Opportunities
▸ FARMING METHODS: Often the strategies

needed to reduce agricultural loss are specific
to the food item produced, but there are com-
monalities. For example, taking precautionary
approaches to risk management, such as acting
early based on uncertain information about
weather, can reduce both catastrophic and mi-
nor losses.
Different farm types have different loss-reduc-

tion strengths. Farms oriented toward sustain-
ability can reduce losses by strengthening resil-
ience to threats, such as by using compost to
build drought-tolerant soils. Smaller farms can
more easilymonitor threats directly,while larger
andwell-capitalized farmsmayuse technology to
detect threats and then protect crops—for exam-
ple, through targeted pesticide use.
The approaches discussed above can be pro-

moted with policies such as those that provide
funds for training or technical assistance, finan-
cial incentive programs, investment in research,
and making it difficult for famers to get insur-
ance when planting on vulnerable land. Another
approach is developing improved data, such as
information about local weather, to improve
farmers’ ability to predict crop yields and plan
purchasing. In our view, such data are particu-
larly limited in many low- and middle-income
countries and for farms that produce fruit and

Exhibit 1

Percentages Of Food Lost Or Wasted Across The Food Chain, By Geographical Region

Agriculture
Postharvest handling
and storage

Processing and
packaging Distribution Consumption

Region Mean Range Mean Range Mean Range Mean Range Mean Range
North America and Oceania 10% 2–20% 3% 0–10% 5% 1–15% 5% 1–12% 21% 4–33%

Europe, including Russia 10 2–20 3 1–9 5 1–15 5 1–10 13 4–25

Industrialized Asia 9 2–20 5 1–10 5 1–15 5 1–11 10 4–20

Sub-Saharan Africa 10 6–15 9 1–18 9 0–25 8 2–17 2 0–5

North Africa; West and Central Asia 9 4–17 7 0–10 8 2–20 7 2–15 7 2–12

Southeast Asia 7 4–15 8 0–19 9 2–25 8 2–15 3 1–7

Latin America 9 4–20 6 1–14 8 2–20 6 2–12 6 2–10

SOURCE Authors’ summary of data from Gustavsson J, et al. Global food losses and food waste (Note 2 in text). NOTE Means and ranges are summarized across food
categories.
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vegetables inhigh-incomecountries.While inter-
national policies vary, the US Farm Bill contains
policy relevant to all of these approaches, though
there is room to strengthen it.

▸ SUPPLY CHAIN AND INFRASTRUCTURE: In
many low- and middle-income countries, im-
proving storage, infrastructure, and mechaniza-
tion are among themost important strategies for
reducing postharvest food loss.15 Storage con-
tainers that protect against moisture and pests
are considered essential and are an area of much
innovation.15

Mechanized systems for threshing and drying
grains can increase the speed and volume of
processing, thus reducing the time when grains
aremost vulnerable to spoilage. Mechanized de-
vices can be simple and inexpensive; some use
solar or pedal power. Refrigerated buildings and
trucks and a stable electrical supply preserve the
cold chain, which may save 25–50 percent of a
harvest, depending on the crop.16 Well-main-
tained roads are also essential for getting food
to market before it spoils. International invest-

ment to support these priorities, in our view,
should be an essential component of food as-
sistance.
▸ FOOD RECOVERY: Food recovery programs

gather and distribute surplus food to food-
insecure people through food banks, food pan-
tries, and other organizations. The food can be
collected at any stage in the food chain, and
donation sizes vary widely. Programs recovering
fresh produce from farms in particular are pro-
liferating in the United States. One example is
the Society of St. Andrew, which engages volun-
teers across the United States in gathering un-
harvested produce for donation. Food recovery
programs are seen as amultifunctional interven-
tionwithmanybenefits, including reducing food
pantries’ reliance on processed food and ad-
dressing the challenge of waste in the face of
hunger.17

A key strategy to increase food recovery is pro-
viding taxbreaksor other assistance tominimize
the costs related to making donations—which
can include harvesting, storage, packing, logis-

Exhibit 2

Selected Policy Approaches For Jointly Advancing Goals Related To Food Loss And Waste And Public Health

Potential benefits

Policy type Food loss and waste (FLW) Public health
FLW reduction targets: Set ambitious national goals Improves impetus for FLW

activities
Multiple benefitsa

Agricultural extension: Fund agricultural extension
(farmer technical assistance and education) activities
focused on FLW

Reduces food loss Increases food supply and livelihoods

Food supply-chain infrastructure: Purchase, plan, and
construct infrastructure

Reduces FLW Improves food security, food safety, nutrition, or some
combination

Access to loans and credit: particularly in low- and
middle-income countries

Reduces food loss Improves farm household and global food security

Date labeling: Create national date labeling standards,
including encoded sell-by dates, consistent language,
on-label food handling and freezing instructions, visual
icons, and consumer education

Reduces unnecessary
discarding of food

Improves food safety

Food recovery support: Provide resources to support
food recovery efforts, support creation of secondary
markets for “ugly” and older produce

Reduces FLW Improves food security and (where relevant) produce
consumption

Nutrition education: Incorporate food waste guidance
into all government-funded nutrition programs,
including signage, lesson plans, and staff training for
school food programs

Improves consumers’
knowledge and
motivation

May improve household food security and nutrition

Research: Fund research and development related to
FLW, including agricultural loss prevention; food
packaging; online or cell phone applications to address
food recovery program challenges; research on the
psychology, sociology, and economics of FLW across
the food chain; FLW surveillance; and program and
policy evaluation

Reduces FLW, improves
effectiveness of FLW
programs and policies

Increases food security and nutrition via increased supply and
improved food donation processes, improves food safety,
increases use of interventions jointly benefiting public
health

SOURCE Authors’ analysis. aAs the text explains, reducing food loss and waste has a range of public health benefits, including those related to food security, food safety,
and nutrition; and other environmental health, occupational health, and social health benefits from reducing unnecessary food production. These are implied for every
public health policy. For an expanded version of the table that lists additional policy opportunities, see Appendix Exhibit A2 (see Note 9 in text).
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tics, and transportation costs. Another strategy
is removing barriers to food redistribution. For
example, in the United States the Bill Emerson
Good Samaritan Food Donation Act of 1996 pro-
tects food donors fromcivil and criminal liability
should donated products cause foodborne ill-
ness. Laws can also require donations. For exam-
ple, a 2015 French policy proposal criminalizes
supermarket food discards and requires retailers
to reduce, reuse, or recycle food instead of dis-
carding it.18

Challenges
▸ FOOD RECOVERY: Food donors are seen as

benefactors. However, they can gain significant-
ly from the recipient’s acceptance of food, which
gives them the chance to offload unwanted prod-
ucts, improve their reputation, and sometimes
receive tax or other financial advantages. One
concern is that programs may cater more to
the needs of donors than to those of recipients
and may thus provide food in undesired
amounts, types, or locations or at undesired
times. New digital applications have been im-
proving the real-time connections between do-
nors and recipients to address issues of logistics
and food preferences. However, significant chal-
lenges remain.
A related tension is that some donors may

place the onusof culling anddisposingof spoiled
or expired food on recipients. Food distribution
programs sometimes replicate these problems
with their clients. Forty percent of retail dona-
tions to one program later went to landfills, in-
cluding 10 percent of food received by consum-
ers.19 Some recipient sites have stopped
accepting donations of unhealthy food.
Still another tension is that some efforts to

encourage donations may reduce the disincen-
tive to overproduce. For example, food donation
tax incentivesmight shift the riskbalance toward
overproducing instead of increasing efforts to
rightsize. Awareness of this concern may gener-
ate new ideas for incentive targeting.
In addition, food recovery programs may di-

vert resources and political energy from the po-
liticalworknecessary to reduce theneed for their
services and from efforts targeted at the root
causes of food insecurity.20 The multifunctional
appeal and, to many, the novelty of programs
that recover surplus crops from farms could di-
vert even more energy than do other charity
emergency food programs. In response to these
concerns, we note that some emergency food
programs, especially larger ones, do also engage
in advocacy for deeper change, directly or in
partnership with other organizations.

Food Safety
An estimated 582 million people globally were
sickened by the twenty-twomajor foodborne en-
teric illnesses in 2010, and 351,000 people died,
primarily in Africa and Southeast Asia.21 In the
United States, whichhasmore robust food safety
protections than many other countries do, food-
borne illness annually affects one in six people.22

Food safety is the top reason US consumers
report for discarding food.23 While potentially
unsafe food should be discarded, the analysis
below suggests that ameaningful portionof safe-
ty-related discards inhigh-income countriesmay
be unnecessary. By contrast, in some low- and
middle-income countries, possibly even more
food shouldbediscarded than is already the case,
because of recognizable food safety threats. The
primary goal everywhere, in our view, is prevent-
ing food from becoming unsafe.
Opportunities
▸ FOOD STORAGE AND PACKAGING: Appropri-

ate storage with protection from weather, mi-
crobes, and pests can keep food safe and reduce
food loss and waste. Storage, including refriger-
ation and freezing, is a top-priority approach to
reducing food loss and waste and foodborne ill-
ness in low- and middle-income countries.24

Spoilage can also be reduced by the use of food
packaging, from high-tech materials to basic
physical protections that prevent drying or
bruising.25

Research and development are needed to fur-
ther reduce packaging’s environmental impacts.
Somestudies find,however, that packaging com-
monly has a lower environmental footprint than
the food it holds. To the extent that packaging
prevents food damage and decay, therefore, the
benefits often outweigh the harms.26

▸ FOOD RECALLS AND OTHER LARGE-SCALE

DISCARDING: Discarding large batches of poten-
tially contaminated food can protect public
health, whether before sale or afterward as vol-
untary food recalls. But thesediscards also create
considerable unnecessary food loss and waste.
Consumers often avoid products long after a re-
call concludes, and they may also avoid similar

Food safety is the top
reason US consumers
report for discarding
food.
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products (for example, avoiding both romaine
and iceberg lettuce after a recall of romaine let-
tuce).27 Mass discards may be reduced through
the use of skilled communication about such
unnecessary precautions; enforcement of food
safety regulations; tracking products through
the supply chain so that food items of concern
may be traced; and addressing the root causes of
food contamination.
Poorworking conditions, including the lack of

workplace rights, represent one type of root
cause that can increase the risk of food contami-
nation and errors that lead to discarding large
quantities of food.28 Poor working conditions
can also create negative health and social out-
comes forworkers.7One example of a policywith
dual benefit for food safety and waste reduction
is paid sick days. One survey found that over half
of all workers in the food supply chain (from
agriculture to restaurant workers) reported
working while sick because they lacked paid sick
days.29 The result may be worsened health out-
comes and the spread of contagion, including via
food handling.

▸ ASSESSING FOOD SAFETY: To improve deci-
sion making about food safety, consumers need
information about a food’s shelf life and its stor-
age history (for example, whether it was left un-
refrigerated). Tools such as the US Department
of Agriculture’s Foodkeeper app provide guid-
ance on shelf life.30 Many consumers also lack
broader knowledgeofwhat information touse in
making decisions about food safety and could
benefit fromeducation, though theymay consid-
er themselves already knowledgeable.23 Educa-
torsmay thusneed to tread carefully to hold their
audience’s interest.
Many foods have date labels that suggest when

quality is projected to decline. Consumers fre-
quently misunderstand these labels, leading to
excess discards and risk of foodborne illness
from eating nonexpired foods while ignoring
other evidence about safety.31

The “sell by” dates intended to guide retailers
in shelf display are particularly problematic.31,32

These dates precede the date when freshness is
expected to begin declining and arenot intended
to address food safety. Yet one in four US con-
sumers say they always discard food after the
“sell by” date because of safety concerns, and
91 percent do so at least occasionally.33

Technological tools such as on-label food sen-
sors that indicate time spent at elevated temper-
atures25 can further assist consumer decision
making. These tools are still costly and inconsis-
tently available, however. And regardless, con-
sumers benefit from having the skills to make
their own assessments.
Challenges In Culture Cultures vary in pro-

moting precautionary approaches to discarding
food, versus stigmatizing the overly wasteful.34

Decisions to discard food based on quality are
also often irrational; not fully considered; and
based on factors such as disgust, cultural percep-
tions of “when it stops being food,” andhabit.34,35

Research funding is needed to identify strate-
gies to move consumers toward a “sweet spot”
between food safety and the reduction of food
loss and waste. This includes research on how
safety messages are communicated by industry
and understood by and among consumers; how
messages influence behavior, shame, hesitancy,
or discomfort related to food discards; and how
to influence consumers’ responses.

Nutrition
Dietary risk factors are currently the top contrib-
utor to the global burden of disease.36 Since 1971
obesity and diet-related chronic diseases have
surged in parallel with the globalization of the
food supply,37 and US food waste has increased
by approximately 50 percent.1

The oversupply37 and low valuationof food and
the benefit to industry from encouraging excess
consumer purchasing are likely shared risk fac-
tors for overconsumption and waste.38 Other
shared risk factors and opportunities and chal-
lenges related to food loss and waste and public
health are embedded in how households obtain,
store, plan, prepare, and eat meals and in family
relationships.35,39

Opportunities
▸ OVERPRODUCTION: Overproduction is an

important agricultural contributor to food loss
and waste. Moderate surpluses, such as produc-
tion that is 30 percent above a population’s calo-
ric needs, are considered valuable for resilience
and food security in the face of threats.4 Howev-
er, the US food supply, for example, contains
roughly double the number of calories needed
tomeet the energy requirements of the country’s

One in four US
consumers say they
always discard food
after the “sell by”
date because of
safety concerns.
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population.40

Excess food supply is associated with excess
food consumption, which contributes to diet-
related diseases.37 The surplus may also contrib-
ute to reduced food prices and a conscious or
subconscious view of food as a relatively low-
value item.38 Notwithstanding the very real fi-
nancial struggles of many consumers and busi-
nesses, relatively low food prices—compared to
other expenses—may make waste reduction ac-
tivities seemeconomically unjustified, anywhere
along the food chain fromgrowers to consumers.
In theUnited States and other countrieswhere

agriculture is not centrally planned, overproduc-
tion reflects millions of individual decisions by
farmers and food purchasers who are hedging
their bets and responding to their own inter-
ests.38 Policy changes, such as those described
above in the section on “FarmingMethods,”may
shift their interests.
▸ WASTE OF PRODUCE: Fruit and vegetables

are among the healthiest but most wasted foods
globally.2 National produce supplies are com-
monly below what is needed for population
nutritional requirements, especially in low-
and middle-income countries, and waste in-
creases the gap: The deficit is as high as 63 per-
cent in the median low-income country.41

A central reason for produce discards is con-
sumers’ aesthetic expectations—both actual and
asperceivedby industry.39 Inmany countries and
retail chains, strict aesthetic and functional
standards require discarding or repurposing
noncompliant produce, such as apples with
bruises or unusual shapes. Loosening these
standards could add more produce to the food
supply while reducing waste and protecting
farmers’ livelihoods.
Companies arealsoworking to increaseoppor-

tunities for repurposing food items into prod-
ucts such as soup and to create discounted sales
strategies. The French chain Intermarché, for
example, successfully marketed “ugly” fruit
and vegetables with a clever campaign and re-
duced prices.42 It is unknown how much such
programs lead to consumers’ increasing their
fruit and vegetable consumption overall, versus
just substituting “ugly” produce for items that
are more costly. The answer may affect whether
the programs ultimately benefit health and are
accepted by businesses. Promoting frozen or
canned produce, developing storage guides,
and using innovative packaging for longer fresh-
ness also reduce waste of produce.2

▸ HOUSEHOLD FOOD DECISIONS: Many deci-
sions that affect how much food is wasted, such
as those related to food purchasing43 or cooking,
are made well before and conceptually distant
from the point when food is discarded.36 Plan-

ning meals and avoiding impulse purchases by
using shopping lists and preordering can help
avoid overconsumption andwaste (although, re-
alistically, meal plans often change as a result of
unplanned events).43,44 Also beneficial are efforts
to increase consumers’ awareness, which in-
clude encouraging consumers to track food dis-
cards so they can recognize patterns and identify
ways to reduce their waste. In the United King-
dom, households used about half of the money
saved by waste reduction to purchase higher-
quality foods than those they might otherwise
choose.45

Improving cooking skills and providing rec-
ipes for leftovers and guidance on portions are
other ways to enhance nutritional health46,47

while reducing food waste. Training can help
improve home cooks’ efficiency in using food
scraps, whichmay be lower than that of process-
ing plants or professional food preparers.
Some supermarkets have transformed the

“buy one, get one free” model, which tempts
cost-conscious consumers, into models such as
“buy one, get one free later.”The effects onwaste
reduction, however, remain to be evaluated. Re-
tailer enthusiasm may decline if overall pur-
chases fall.
▸ PORTION SIZES: Portion sizes have in-

creased since the 1970s.48 With larger portions,
people eat and waste more,49,50 so reducing por-
tion size is a key waste-reduction strategy. Some
all-you-can-eat buffet restaurants weigh custom-
ers’ uneaten food and charge them for the waste,
while many US campus cafeterias have removed
trays, which encourages students to carry less
food than they would otherwise. In packaged
goods, smaller portion sizes may reduce food
intake and are important for reducing waste of
perishable products—especially for single-per-
son households, which often discard more per
capita than others.49

Challenges
▸ FOOD PROCESSING: Highly processed foods

often have long shelf lives, which reduces waste,
but they are generally high in salt, saturated fat,
and sugar, which contributes to diet-related
chronic diseases.51 We have not observed these

Overproduction is an
important agricultural
contributor to food
loss and waste.
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foods being touted as antidotes towaste. There is
some evidence, however, that consumers—par-
ticularly those with lower incomes—may pur-
chase less produce than they prefer, because of
concerns about perishability and the subsequent
investment loss.38,52 For consumers focused on
shelf life, this challengemight be addressedwith
interventions that includepromoting frozen and
canned products as healthy substitutes for fresh
produce and encouraging the food industry to
reduce added sodium and sugar to minimum
levels needed for safety and preservation.

▸ EXPORTING AND SELLING UNHEALTHY

PRODUCTS:With increasing trade liberalization,
high-income countries are exporting growing
quantities of unwanted and mainly unhealthy
surplus foods to low- and middle-income coun-
tries. One example is turkey tails exported from
the United States.53 To improve public health,
Samoa banned such imports in 2007, but the
ban violated World Trade Organization (WTO)
rules and was later lifted.54 Ghana succeeded in
challenging similar imports through the WTO.55

Promoting health while reducing waste in
such cases may require loosening WTO rules
to favor domestic food policy or finding alterna-
tive economically beneficial uses for products,
such as for animal feed. Some food surplus ex-
ports provide a mutually beneficial opportunity.
For example, a healthy item such as salmon
heads can be valued as a foodstuff in some places
but considered waste in others.54

Discussion
Across the food chain, we have described strong
synergies between interventions to reduce food
loss and waste and those promoting public
health. Highlighting these shared benefits and
opportunities is helpful in prioritizing strategies
for action, identifying new political allies, and
coordinating civil-society advocacy efforts. We
also identified challenges, in which interven-
tions help solve the problem of food loss and
waste but harm public health, or improve public
health but increase food loss and waste. In many
cases, careful and well-targeted approaches may
address the tensions between these two priori-
ties, as we have described. Given the synergy
between interventions related to food loss and
waste and those related topublic health, a careful
consideration of the nuances and relative im-
pacts of an activity related to one of the two areas
could lead to altering or curtailing some actions
to avoid causing harm in the other area.
Through this analysiswehave identifiedpolicy

priorities that together may make a meaningful
difference in reducing food loss and waste while
advancing the public’s health (Exhibit 2).
Significant research gaps remain.Most broad-

ly, evaluations of policy and intervention effec-
tiveness are needed to enable prioritizing and
improving approaches for both public health ad-
vancement and food loss and waste reduction.
Case studies and economic analyses could pro-
vide justification and guidance for policymakers
and other actors across the food supply chain to
take action. Improved understanding of the root
causesof food loss andwaste globally, bothalong
the food chain and across sociocultural contexts,
would advance the implementation of all inter-
ventions. Monitoring food loss and waste by
food type along the food chain and across actors
and countries is needed to increase accountabil-
ity and measure program and policy impacts.

Conclusion
Efforts are increasing to prevent and reduce food
loss and waste. It is essential to include voices
advocating for public health at the table during
discussions of food loss and waste prevention.
The two fields together can help policy makers
make thebest useof opportunitieswhile tackling
the challenges. ▪

Improved
understanding of the
root causes of food
loss and waste
globally would
advance the
implementation of
interventions.
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