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Abstract

This report provides the latest estimates by USDAs Economic ReseaviteSERS)

on the amount and value of food loss in the United States. These estimates are for m
than 200 individual foods using ERS’s Loss-Adjusted Food Avaitglaiita. In 2010, an
estimated 31 percent or 133 billion pounds of the 430 billion pounds of foddqed

was not available for human consumption at the retail and consumer levelanidunt

of loss totaled an estimated $161.6 billion, as purchased at retail pioceke rst time,
ERS estimates of the calories associated with food loss are presented ipatthisAre
estimated 141 trillion calories per year, or 1,249 calories per capitlpen the food
supply in 2010 went uneaten. The top three food groups in terms of share of taal val
of food loss are meat, poultry, and sh (30 percent); vegetables (19 pesrahtairy
products (17 percent). The report also provides a brief discussion obti@nEc issues
behind postharvest food loss.
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Calories of Postharvest Food Losses
at the Retail and Consumer Levels
In the United States

Jean C. Buzby, Hodan F. Wells, and Jeffrey Hyman

What Is the Issue?

“Food loss” represents the amount of edible food, postharvest, thatl&bk/ér human
consumption but is not consumed for any reason; it includes cooking loss aral siatinkage
(e.g., moisture loss); loss from mold, pests, or inadequate climatelcand plate waste. “Food
waste” is a component of food loss and occurs when an edible item goes unahrssiwine

as food discarded by retailers due to undesirable color or blemishes t@nggste discarded

by consumers. Food loss (particularly the food waste component) is ingcamincreasingly
important topic both domestically and internationally. Betténmesges of the amount and value
of food loss, including food waste, could help serve as quantitativinessier policymakers and
the food industry to set targets and develop initiatives, legis]atigoolicies to minimize food
waste, conserve resources, and improve human nutrition. Reducingg$sagould likely reduce
food prices in the United States and the rest of the world, though the effestsl depthe nature
of supply, including import and export considerations.

What Did the Study Find?

In the United States, 31 percent—or 133 billion pounds—of the 430 billionds of the avail-
able food supply at the retail and consumer levels in 2010 went uneatenldRetadsses repre-
sented 10 percent (43 billion pounds) and consumer-level losses 2itg@eckillion pounds) of
the available food supply. (Losses on the farm and between the farm aredt vedad not esti-
mated due to data limitations for some of the food groups.)

The estimated total value of food loss at the retail and consumer levels in tibe Staites was
$161.6 billion in 2010. The top three food groups in terms of share of total vabeddbss were
meat, poultry, and sh (30 percent, $48 billion); vegetables (19 pei$2a billion); and dairy
products (17 percent, $27 billion). The total amount of food loss repsed@nbillion calories
(technically, we mea@alorie or kcalhereafte) of food not available for human consumption per
day in 2010, or 1,249 out of 3,796 calories available per American per dayeRecosts, food
safety considerations, and other factors would reduce the amount of fooduhlibactually be
recovered for human consumption.

www.ers.usda.gov




The study also reviewed the literature and found that food loss is ecorgraicant in some cases. There is a pra
tical limit to how much food loss the United States or any other country coliktioadly prevent, reduce, or recover
for human consumption given: (1) technical factors (e.g., the peleshature of most foods, food safety, storage, and
temperature considerations); (2) temporal and spatial factors (e.gm#needed to deliver food to a new destina-
tion, and the dispersion of food loss among millions of households, fooegsing plants, and foodservice locations);
(3) individual consumers’ tastes, preferences, and food habits (eogirtth out milk left over in a bowl of cereal);
and (4) economic factors (e.g., costs to recover and redirect uneaten footh&y ase).

)
1

How Was the Study Conducted?

This report uses data from ERS’s Loss-Adjusted Food Availability (DAfa#a series. This data series is ERS’s core
Food Availability data series, adjusted for spoilage, plate waslegther food losses and converted to daily per cap
amounts, calories, aridod pattern equivalen{@reviously called servings andlyPyramid equivalentsHere, the
LAFA data series’ underlying loss assumptions are used to estimate fe@d the retail and consumer levels. The
LAFA data series is considered to be preliminary because ERS continuesdeeiting underlying loss assumptions
and the documentation of the data series. In August 2012, new estimatasstoner-level loss were incorporated
into the data series. Therefore, the relative contribution of the differetigfroups out of total food loss has change
from previous ERS publications on food loss. The analysis is an extrapdiatin the data as of September 2012 and
is not based on an equilibrium model. For each food group covered here, watedltut amount, value, and repre-
sentative calories of food loss at the retail and consumer levels in the Unitesl i§ 2010. The value estimates are
based on retail prices.

o
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The Estimated Amount, Value, and
Calories of Postharvest Food Losses
at the Retail and Consumer Levels
In the United States

Background

In 1977, aReport to Congressy the General Accounting Of ce (GAO) titled “Food Waste:
An Opportunity To Improve Resource Use” (GAO, 1977) discussed the U.SitDepéa of
Agriculture’s activities related to food loss in the United States, wgithiat:

“The United States can no longer be lulled by past agricultural surpldes a
must consider a future that may contain a world shortage of food. In an environ-
ment of plenty, the United States has not historically been concerrretbaat
losses. Although some attention has been focused on the subject in¢hklagti
research community, in many instances, plentiful food and low prices tjaistify
the economic expenditure necessary to reduce loss. In an era of potertigj, sca
however, it may be necessary to re-examine the present position on IgssB3.” (

Today, there is a renewed interest in the issues related to food loss, bothaidiynestil interna-
tionally. For example, USDA and the U.S. Environmental Protectiom&géPA) launched the
U.S. Food Waste Challenge on June 4, 2013, and the United Nations’ Envitdnogramme’s
(UNEP) World Environment Day’s major theme in June 2013 was food waste. 8dings from
the 1977 GAO report are still relevant today, given the resources used in thdiprodiugneaten
food, the negative externalities associated with food loss (e.utigolcreated during food produc-
tion), and the growing pressures on the global food supply (see box, “Threm&R&asa Growing
Interest in Food Loss”). Therefore, it may become increasingly importastinoa¢e the amount
and value of food loss, including food waste, as a quantitative baselpaittymakers and the
food industry to set targets and develop initiatives, legislatiomplaigs to minimize food waste,
conserve resources, and improve human nutrition (Buzby and Hyman, 2012).

“Food loss” represents the amount of edible food, postharvest, thatl&bvér human consump-
tion but is not consumed for any reason. It includes cooking loss and naturkhgbr(e.g., mois-
ture loss); loss from mold, pests, or inadequate climate control; plate &ad other causés.
“Food waste” is a component of food loss and occurs when an edible item goeswmed, such
as food discarded by retailers due to blemishes or plate waste discardedibyes. This report

The 1977 report also concluded that “at present, loss represents a laltgeatiea of resources. For 1974, about
66 million acres of land and 9 million tons of fertilizer were used to produce faathtety lost. In energy, about 461
million equivalent barrels of oil were used to produce food ultimately IG&AQ, 1977). This amount of loss represents
about 23 percent of all food produced for direct human consumption in 1974.

2The term “postharvest food loss” simply refers to food loss after the fo@hiested. De nitions of food waste and
food loss vary worldwide (e.g., inedible portions are included in some fastbwle nitions).
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Three Reasons for a Growing Interest in Food Loss

(1) Food loss means a loss of money and other resources

Food loss represents signi cant amounts of money and other resourcésdrimeg®od production, including
land, fresh water, labor, energy, agricultural chemicals (e.gliZert pesticides), and other inputs to produce
food that does not ultimately meet its intended purpose of feeding p8ogley(et al., 2011)}or example,
Webber (2012) estimates that food waste represents 2.5 percent of U.$.censtgnption per year, and Hall
et al. (2009) estimate that the production of this wasted food required #nedéxpe of around 300 million
barrels of oil and over 25 percent of the total freshwater consumed by ageiécnltbe United States. A more
detailed understanding of the resource implications of food loss in thed8tates, including estimates of the
land used to produce wasted food, is not available.

According to the U.S. Environmental Protection Agency (EPA), foodenscounted for 34 million tons
(almost 14 percent) out of the 250 million tons of municipal solid waste in tiedBtates in 2010 as
measured before recycling (EPA, 2011) (see gure). Less than 3 percent obthisdste was recovered and
recycled, with the remainder going to land lIs or incinerators (EPA, 20412010, food waste cost roughly
$1.3 billion to land Il (Schwab, 2013). After recycling some materiaisch as paper and paperboard, food
waste was the single largest amount of municipal solid waste categbyiZPA in 2010, with 21 percent of
the total (see gure).

Total municipal solid waste generation by material before (250 million tons) and after
recycling (161 million tons), 2010

Before recycling After recycling
Glass Ot(k]]er Glass oher, 295
50 3% 5%
Wood, 6%

Rubber, leather, £
and textiles /
8%

80 Paper, 17%
Rubber, leather, /

and textiles
11%
Food waste
21%

>
// \\\ -

Metals, 9%

r Food waste
14% Metals, 9%

i Yard waste
Yard waste Plastics, 18% 9%

14%

Source: EPA, as of September 17, 2012: http://www.epa.gov/wastes/conserve/materials/organics/food/fd-basic.htm
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calculates the amount and value of fé@skin the United States. It does not calculate the amount

and value of foodvasteor the other subcomponents of food loss. Data are unavailable on the portion
of food loss that is food waste. The estimates of food loss provided here hake heaatlible

portions removed (e.g., bones, peach pits, and asparagus stalks) nkjgleei@e food loss estimates

for meat, poultry, and sh provided are in boneless weight.

Some food loss is inevitable because food is inherently perishable aadosmhmeeds to be
discarded to ensure food safety. For example, some unsold or uneaten fo@dieanmtstsupermar-
kets, or in homes is not suitable for consumption. Some losses—like taeddi$enoldy fruit from
the produce shelf at the supermarket and the condemnation of diseasals$ anithe slaughtering
house—are necessary to ensure the safety and wholesomeness of the fgo8wseipfibods are

not recoverable for human use. Likewise at restaurants, plate scrapgesndidane by patrons are
appropriately discarded out of health considerations. Legal tiahitid strict food safety rules, such
as those in the wake of the mad cow disease scare, inhibit food recovery anibuédisin some
cases. Discarding unsafe food and food suspected of being unsafe redusgisithel and soci-
etal costs of foodborne illness and, in some cases, the potential Ibiigy.lia

Many causes of food loss can occur across the entire food supply chain ipeéwantries (see
box, “Causes of Food Loss and Waste at the Farm, Farm-to-Retail, Retaibraswh@r Levels”).
The share of total food loss due to each of these causes is unknown.

This report estimates the amount, value, and calories of food loss at frencetainsumer levels in the
United States, both in total and per capita by major food grdoepadjustments are made for changes in
the demographic makeup of the population. Given the recent and growiegtin food loss and waste
domestically, up-to-date estimates on the magnitude of food loss imited States are timely. This
report updates and extends previous ERS publications on food loss in sepertdmt ways:

1. The report updates previous ERS estimates of the amount and value of foodftosds@t the
retail and consumer levels in the United States in 2010 using data as of Se@tb&revious
ERS food loss estimates for 2008 are available in Buzby and Hyman (2012) (amdwalue
for all commodities), Buzby et al. (2011) (value provided only for fruithzegetables), and
Hodges et al. (2010) (amount estimates in tonnes).

2. The estimates in this report incorporate new consumer-level lossigss, which were intro-
duced into the Loss-Adjusted Food Availability (LAFA) data series igusti2012 (see docu-
mentationhttp://www.ers.usda.gov/data-products/food-availgbilper-capita)-data-system/
loss-adjusted-food-availability-documentation.asdl which were not used in the aforemen-
tioned studies.

3. This report discusses the economics of food loss in greater depth than ingER® reports.
4. This report provides ERS’s rst estimates of the amount of food loss in terratooies.

5. The LAFA data series is part of the Food Availability Data System, which raeg fenportant
data challenges in terms of temporarily suspended or unavailabl®datafe commodities
(ERS, 2011). This means that the 2010 estimates provided in this report maydst domplete
year for some time whereby all commodities and food groups are representedAD8heThis

3Here, this report uses the term “calories” to represent “Calories’\ité capital “C”) or kilocalories because
“calories” is the commonly used spelling in the media and informal ptblisa Wikipedia provides more information
on this distinctionIfttp://en.wikipedia.org/wiki/Calorje
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emphasizes the importance of providing the 2010 food loss estimatedetdiled information
and documentation about the estimates. This documentation wijelhamew data and infor-
mation are included in the FADS and if there is a change in the methodology of hoadhest
estimates are calculated.

Although ERS adjusts for farm-to-retail level losses for some of thedegloommodities (e.g.,
canned fruit and vegetables), ERS does not provide summary estimated loist at the farm-to-
retail levels because of the lack of comparable data for each individdahftie LAFA data series.

The food loss estimates provided in this report at the retail and consuneatevgteater than the

amounts of food that could be recovered and diverted to feed people. As fyevienitoned, some

uneaten food cannot be ef ciently and effectively diverted due to thshability of most foods, high
transportation and distribution costs, and other challenges, suuhraesed to ensure food safety.

On the other hand, the per capita estimates of the total amount of foodlevail@onsumption
(i.e., the primary reason why this data series was created) using data froff-theata series

are hightt suggesting that underlying food loss assumptions and resulting feoestimates for

all included commaodities and food groups presented here are, on averagstaied. In 2010,

the estimated calories available per capita per day was 2,547, which,isVeg given the current
obesity epidemié. If a person with caloric needs of 2,100 calories per day actually consur&d 2,5
calories per day, he/she would gain an implausible and unsustainahietariweight per year or
over a lifetime. In other words, if the underlying food loss assumptions vggrerhthen more food
(i.e., associated with the loss) would be subtracted from the unadamtaints of food available for
consumption and the estimated loss-adjusted amount of calories p&peamay would be lower
than the current estimate of 2,547 calories per day and thus more realistic.

Economics of Food Loss

There is a practical limit to how much food loss the United States could cedlystirevent, reduce,
or recover for human consumption given:

1. technical factors (e.g., the perishable nature of most foods; fooy, stdeage, and temperature
considerations);

2. temporal and spatial factors (e.g., the time needed to deliver foodwodestenation, and the
dispersion of food loss among millions of U.S. households, food proggdsints, and foodser-
vice locations);

3.individual consumers’ tastes, preferences, and food habits (e.gd'a dlslaste for bread crusts,
the habit of throwing out milk left over in a bowl of cereal); and

4The primary purpose of the LAFA data series is to estimate consumed amowiais wbn the amount of food
available in the U.S. food supply. This differs from approaches, such astibadl Health and Nutrition Examination
Survey (NHANES), that are based on 24-hour recalls and tend to be undetessstifrectual consumption. The extent of
underestimation is well documented (especially for calories) usinblyllabeled water methods. The LAFA estimates
of per capita availability are well above NHANES estimates, suggesidgmghte underlying food loss assumptions in the
data series and the ERS food loss estimates provided here are consérliatlv&FA estimates are also higher than the
energy requirements of many cohorts of the population as determined bgtihedrof Medicine (IOM, 2005). This
also suggests that the ERS food loss estimates are conservative.

5This 2,547 calories per capita per day is calculated from 3,796 totaksatoimus 1,249 calories of food loss (see
Table 6).
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4. economic factors (e.g., cost and other resource constraints, such ase¢o aadaredirect
uneaten food to another use). These economic factors are often entwmétewechnical,
temporal, and spatial factors.

Therefore, it is unrealistic to think that the United States or any other gaulfitever entirely
eliminate food waste. GAO’s 19 Report to Congres®. 44) considers the question of whether
losses are economically justi able:

“From a business standpoint, the value of food product saved for humaroukk sh

be equal to, or greater than, the cost of saving it. To the extent that the cogis excee
value, good business judgment dictates that the loss is an acceptable thes

course of preparing this report, no material has been found that wouldenthat
opportunities were knowingly overlooked by business owners to cenfoerd at an
acceptable cost. The prot motive should dictate against such loss. Treskof
technology transfer, however, can serve to impede the implementakiss-oeducing
techniques. It is, therefore, possible that opportunities to make lgsisgily and
economically preventable are not being utilized. In sum, at this poisgésidsat have
been identi ed are, for the most part, economically justi able.”

There really are two separate challenges in reducing food loss and its emvitahamd other
impacts: (1) how to reduce the amount of uneaten food in the rst plaeeention, and (2) what
to do with uneaten food once it is generatidgosa). As the rst challenge is met more fully, the
second becomes less of an issue. The impact on food prices and markets ofanriedoctd loss
depends on if the loss was prevented in the rst place or if what would be counted Hemala
loss” is diverted to other economic uses. If uneaten food is simply diviertgher economic uses
beyond human consumption (e.g., animal feed or energy generation) dorttestic demand for
food and domestic food production remains roughly the same, then there evdaivbward pres-
sure on food prices and the agriculture and food industry’s business wilhresaghly unchanged.

However, if food loss is prevented or reduced to the extent that less food id tefesa people

(i.e., the demand for food decreases), then this would likely reduce foed prithe United States
and the rest of the world. However the effects on food prices will depend on viaatrslgoply and
demand elasticities (i.e., economic measures of the responsivenggsybsd demand to a change
in its price). For example, if more food is exported to offset the effect on fodeimfrom domestic
reductions in food loss, then food prices may not decrease as much as withoastle égorts.

If the domestic demand for food decreases, then the demand for inputsdikatan and capital
may decline as well. If per capita food loss is signi cantly reduced by irenidasd consumption by
people already consuming above their energy needs, then the costseabgoitiancreased obesity
may grow. It is important to note that the value of food loss estimated in thisissjoo one snapshot
in time and would change as retail prices change in response to supply and detoesd fa

All of the loss assumptions used in the LAFA data series are currently avargbie BRS website,
and some of this commaodity-speci ¢ information may be helpful wheryaimgl food loss for a
particular commodity at the retail or consumer level (ERS, 2012a). dudlitiypes of economic
costs could be included in a bene t-cost analysis of a speci c loss-regluttiative. These costs
could include the costs of disposing of unused food, the cost and value obingdma lower value
use (e.g., animal feed), and the lost opportunity cost of resources vizatadre largely unavail-
able on exactly where, why, and how food losses and waste occur and the ecoocentiveis to
reduce these losses.
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In some cases, the amount and value estimates in this report are likely toa@ghtegrovide
helpful measures of the economic incentives for a speci ¢ food companyucerémbd loss. A
food company would need more tailored estimates to help inform its decdisieduce food loss,
particularly if the decision involves multi-ingredient foods or camdities not covered in the LAFA
data series (e.g., LAFA provides data on commaodities and whole foodssseghsa beef, and fresh
spinach). For example, a food company may weigh the costs of switching toxpensiee pack-
aging for fresh meat against the bene ts of having that packaging extencthiiesiof the meat.

In short, companies will adopt a loss-reducing practice ifat@omically justi ablethat is,if the
bene ts outweigh the costs. This cost-bene t analysis may includedsyasion of consumer good-
will toward a rm, such as when a sandwich shop donates uneaten yet wholesahte & commu-
nity feeding organization at the end of each day.

More speci ¢ food loss estimates could help policymakers in designatléss-reducing regula

tions. Publicizing where and how much food goes uneaten and the value ofsthigjolselp inform
policymakers about the issue and help increase the ef ciency of theddomktfood system and food
recovery efforts to feed the growing human populatizther policy issues related to food loss include
sustainability, the impact on international trade, and governmedirfy of research and development
for loss-reducing technologies (e.g., for food, food packaging, aadsigstem practices).

Losses at the consumer level occur for many reasons, such as different tasteteegmtps or
consumers buying more than they need (see box, “Causes of Food Loss and Wasta@at, the F
Farm-to-Retail, Retail, and Consumer Levels”). For many Americaod,farchases are a small
component of all household spending, weakening incentives to recut®&s on monetary
grounds alone. The average American spent 11.2 percent of disposabie ion food in 2019.
Consumer food loss is widespread, so mitigating it will be challenginge Bine an estimated 119
million households (U.S. civilian population), over a half a milliominy establishments (i.e., full-
service restaurants, fast-food outlets), and numerous other plaesspeople eat (e.g., schools,
institutions, and prisons) across the United States.

This range of food loss combined with economies of scale suggest thatridrgry-led initiatives
or government-led policies, such as information campaigns andaaddithanges in Federal laws,
may have the greatest potential to reduce food loss in the next decade. Orie ekartgrge initia-
tive to reduce food waste is the Waste Resources Action Programme (WRARP @éRmates

that between 2007 and 2012, household food waste in the United Kingdomsgekct® percent
despite a 4-percent increase in the number of households (Goodwin, 2043%. @resumably due

in part to its campaign to raise awareness of the issue by consumers, bsisareb&ecal authorities
(e.g.,Love Food Hate Wastaunched in 2007). There have been other major campaigns launched
to raise public awareness of food waste and to promote reduction, such astthgis@élong

Kong Campaign launched in December 2012. In the United States, there hage\sral laws

(e.g., Bill Emerson Good Samaritan Food Donation Act, Internal Revéade 170(e)(3), and the
U.S. Federal Food Donation Act of 2008) that have encouraged food dadmagooviding liability
protection to donors or tax incentives, though the full impact on food idse@dwaste has not been
measured.

6In 2010, the average American spent $4,016 on food (both for at-home anfi@wdyeme consumption) (ERS,
2012b) out of an average disposable income of $36,016 in 2010 (BLS, 2012).

“For more information on WRAP, see Quested and Parry (2011) and www.wnalp.org.

8Seehttp://www.usda.gov/oce/foodwaste/resources/donatiimfor more information.
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Currently, there is a growing list of participants in the U.S. Food Wastee@ballindertaking activ-
ities to reduce, recover, or recycle food waste, and these participantieiait USDA agencies,
major food companies, smaller private rms, universities and cadlegports teams, and entertain-
ment resorts, among oth@Bven a modest, yet economically feasible, decrease in food loss from
small loss-reducing initiatives or newly adopted processing, patkeand storage technologies
could lessen the environmental impacts of food waste generation podalisAnd if wholesome
food is recovered for human consumption in this process, it could reduce foadritysiey supple-
menting existing food assistance efforts and could potentiallydardax savings to farms, food
retailers, and foodservice establishments that donate food. Hpwesngle intervention would

be a panacea and, as previously mentioned, food loss will never be entinghatdd. Substantial
inroads in reducing food loss would likely require a combination of appesaBtior to the adoption
of new initiatives, policies, or laws to reduce food loss, both the costs aedsb&hould be consid-
ered. For example, while redirecting edible and wholesome food to food ladeksaidvantage of
food already available for consumption, food safety and transportatdertges and costs need to
be considered.

In the end, economic incentives and consumer behavior will be paramoutiémigefood loss,
and these efforts must coexist with obtaining an acceptable return stmewe by food industry
members; protecting the environment and worker safety; and f@g tonsumer demand for food
safety, quality, variety, and affordability.

9Seehttp://www.usda.gov/oce/foodwaste/participants. famdetails.
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Data and Methods

ERS's Loss-Adjusted Food Availability (LAFA) data are derived from ERScppita Food
Availability data adjusted to remove the inedible portions (e.g., bpitesand peels) and to
account for food spoilage, plate waste, and other losses (e.g., camdhglhe primary purpose
of the LAFA data is to more closely estimate actual per capita intake. Inoadditproviding the
estimated amount of pounds per capita ingested per year and per day, teeieRtds® provides
estimates of the loss-adjusted number of calories consumed daily gjtey aad dailyfood pattern
equivalentgpreviously called servings amdlyPyramid equivalenjsHere, we use the underlying
food loss assumptions in the LAFA data series as of September 2012 to estodadbsd for

2010 at the retail and consumer levels, both per capita and in total for the Uatt=d Bhe series
currently covers more than 200 agricultural commodities from 1970 to theecest year of data.
The data for individual commodities are aggregated into food groups litataactomparison with
Federal dietary recommendatidfis.

The appendix discusses the construction of the LAFA data series, gravideof commodities
covered (see appendix box, “Commaodity Coverage in the 2010 Loss&difesbd Availability
Data,” p. 26), and discusses some of the limitations of the data. The apdsodgirogides detail

on the steps that we followed for estimating the amount, value (i.e., @Wdi@getail prices), and
calories of food loss in the United States. This data series is consideregrétirosary because
ERS continues to improve the underlying food loss assumptions and duatiore(for details, see
http://www.ers.usda.gov/data-products/food-availabiliigr-capita) -data-system/loss-adjusted-
food-availability-documentation.agpxX he LAFA data can be accessed on the ERS website through
Excel spreadsheets that provide all of the current loss assumptions aradyaclamgistent structure
for the data series (i.e., the sequence of steps by which the different typesesfdre removed from
the system) (ERS, 2012a).

10Currently, the series is calibrated for comparison against the2i@@&ry Guidelines for Americanbut ERS has
plans to update the LAFA data with the 2@i@tary Guidelines for Americans
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Results

The results from our analysis of ERS’ Loss-Adjusted Food Availability dartain to the amount,
value, and calories of food loss at the retail and consumer levels in the Untiesli6t2010. Each
subsection includes two tables (one for total and one for per capitatesjilsuad a gure that
divides the total food loss estimate into shares by food group.

Amount

ERS estimates that 31 percent or 133 hillion pounds of thbilia@ pounds of the edible and avail
able food supply at the retail and consumer levels in the United States in 201Meadrn (table 1).
Retail-level losses represented 10 percent (43 billion pounds) andrmarievel losses 21 percent

(90 billion pounds) of the available food supply. Losses on the farm anddretie farm and retailer
were not estimated due to data limitations for some of the food groups. Haa$sesdieen included,
total postharvest loss in the United States would be over 31 percent ofdtseippdy. For example, for
fresh produce alone, an estimated 12 percent goes uneaten in developéesdoom production to
retail sites, with a range from 2 to 23 percent for individual commoditiedefi<a005).

Our estimates are based on the current loss assumptions in the LAFA data batesiclude
retail-level loss estimates from Buzby et al. (2009). That study—aangpsupplier shipment data
with point-of-sale data from six large supermarket retailers—foladainnual supermarket losses
for 2005 and 2006 averaged 11.4 percent for fresh fruit, 9.7 percent for fgeshbles, and 4.5
percent for fresh meat, poultry, and seafood. ERS is currently in the proéoésaining 2011 and
2012 retail-level food loss estimates for these commodtiEke loss assumptions for all other
foods in the data series at the retail level have not been updated (i.e., éslded fails, added
sugars and sweeteners, grains, dairy products, and processed fregetathies (frozen, canned,
dried, and juice}?

New (2010) estimates of consumer-level loss for most commaodities (Math 2011) were incorpo-
rated into the LAFA data series in August 2012 (see ERS (2012a) for detaiis}.is the primary
reason why the shares of loss by food group differ from other recent ERS potiicpairticularly
the drop in share for the meat, poultry, and sh group (Buzby and Hyman, 2018; 8ual., 2011).

When the 133 hillion pounds of food loss at the retail and consumer levels in 263dKeis down
by food group, the top three food groups in terms of loss are: (1) dairy produciig@5pbunds
or 19 percent); (2) vegetables (25 billion pounds or 19 percent); and (3)pgoducts (18.5 billion
pounds or 14 percent) (g. 1).

some data users have suggested that the total retail-level loss estifE? percent and 43 billion pounds are high
given modern packaging, cold-chain, and inventory tracking téofiies and other business practices that are commonly
used by retailers.

12The LAFA data series is based on individual commodities/foods, not geatpsoducts. The added fats and oils
group includes foods that are typically added to other foods when eaten artdridude the naturally occurring fats
in meat and dairy products, for example. Similarly, added sugars and syraupaloric foods added to foods during
processing or preparation. Added sugars and sweeteners do not includfynataurring sugars, such as those found in
milk and fruit. Non-caloric sweeteners are not included in the LAFA datesseri

I3RTI International used a numerical estimation method to calculate cendewal food loss estimates using Nielsen
Homescan data and National Health and Nutrition Examination Survey (NB$\Nata. ERS then analyzed how the
LAFA per capita data would change if the proposed RTI estimates of consweidotal loss were incorporated into the
data series (Muth et al., 2011).
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Losses from food supply®

Food Total retail and
Commodity Supply? Retail level Consumer level consumer level

Grain products 60.4 7.2 12 11.3 19 18.5 31

Vegetables 83.9 7.0 8 18.2 22 25.2 30
Fresh 53.5 5.2 10 12.8 24 18.0 34
Processed 30.4 1.8 6 5.3 18 71 24

Meat, poultry, and sh 58.4 2.7 5 12.7 22 15.3 26
Meat 316 14 4 7.2 23 8.6 27
Poultry 22.0 0.9 4 3.9 18 4.8 22
Fish and seafood 4.8 0.4 8 1.5 31 1.9 39

Tree nuts and
peanuts 3.5 0.2 6 0.3 9 0.5 15

Added fats and oils 26.0 54 21 4.5 17 9.9 38

2Food supply at the retail level, which is the foundation for the retail- and consumer-level loss stages in the loss-adjusted
data series.

bTotals may not add due to rounding.

Per capita losses at the retail and consumer levels for each commaodity (not shown) were estimated by multiplying the
guantity of that commodity available for consumption by the appropriate loss assumption. Individual loss estimates were
then multiplied by the U.S. population and summed up into their respective food groups and retail or consumer levels.

Source: ERS (2012a) and the U.S. population on July 1, 2010 (309.75 million).
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Figure 1
Estimated total amount of food loss in the United States by food group, 2010
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Source: ERS (2012a).

In 2010, the average amount of food loss per American was 429 pounds, of véehpriuh8s at
the retail level and 290 pounds at the consumer level went uneaten (table 2).oksthmer level,
59 pounds of vegetables, 52 pounds of dairy products, and 41 pounds of miat,qoed sh per
capita from the food supply in 2010 went uneaten.

Value

The total value of food loss at the retail and consumer levels was an estimatéd$ién in 2010
(table 3). The two food groups with the highest value of losses were meaty,pndt sh ($48.5
billion) and vegetables ($30 billion). These estimates are based orlub®f/&ods as purchased at
retail prices. The calculations are described more fully in the appendix.

When the total value of food loss at the consumer level in 2010 is broken down bydapd g
the meat, poultry, and sh group comprises almost a third (30 percent) otéhé€d. 2), a much
greater share than by weight (12 percent in gure 1) because foods in this grbtp ¢est more
per pound than many other foods.
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Losses from food supply®

Food Total retail and
Commodity Supply? Retail level Consumer level consumer level

Grain products 195 23 12 36 19 60 31

Vegetables 271 23 8 59 22 81 30
Fresh 173 17 10 41 24 58 34
Processed 98 6 6 17 18 23 24

Meat, poultry, and sh 189 9 5 41 22 49 26
Meat 102 5 4 23 23 28 27
Poultry 71 3 4 13 18 15 22
Fish and seafood 16 1 8 5 31 6 39

Tree nuts and
peanuts 11 1 6 1 9 2 15

Added fats and oils 84 18 21 15 17 32 38

2Food supply at the retail level, which is the foundation for the retail- and consumer-level loss stages in the loss-adjusted
data series.

bTotals may not add due to rounding.

Per capita losses at the retail and consumer levels for each commodity (not shown) were estimated by multiplying the
guantity of that commodity available for consumption by the appropriate loss assumption. Individual loss estimates were
then multiplied by the U.S. population and summed up into their respective food groups and retail or consumer levels.

Source: ERS (2012a) and the U.S. population on July 1, 2010 (309.75 million).
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Losses from food supply®

Food Total retail and
Commodity Supply? Retail level Consumer level consumer level

Grain products 36.1 4.3 12 6.9 19 11.2 31

Vegetables 0.1 9.6 9 $20.4 19 30.0 28
Fresh 62.1 6.9 11 $13.2 21 201 32
Processed 46.6 2.8 6 $7.2 15 10.0 21

Meat, poultry, and sh 181.9 8.8 5 39.7 22 48.5 27
Meat 83.4 3.8 5 19.3 23 23.2 28
Poultry 73.6 2.9 4 12.5 17 154 21
Fish and seafood 24.8 21 8 7.9 32 9.9 40

Tree nuts and
peanuts 121 0.7 6 13 11 21 17

Added fats and oils 34.2 6.6 19 6.8 20 13.4 39

aFood supply at the retail level, which is the foundation for the retail- and consumer-level loss stages in the loss-adjusted
data series.

bTotals may not add due to rounding.

Per capita losses at the retail and consumer levels for each commodity (not shown) were estimated by multiplying the
quantity of that commodity available for consumption by the appropriate loss assumption. Individual loss estimates were
then multiplied by the U.S. population and summed up into their respective food groups and retail or consumer levels.

Source: ERS (2012a) and the U.S. population on July 1, 2010 (309.75 million).
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Figure 2
Estimated total value of food loss in the United States by food group, 2010
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Source: ERS (2012a).

Per capita, food loss in 2010 totaled $522 per year at retail prices: $151 et thearetail level
and $371 at the consumer level (table 4). The latter amounts to 9.2 percentefale dollar
value spent on food per consumer in 2010 ($4,016) (ERS, 2012b) and 1 perceraveitige
disposable income ($36,016) (BLS, 2012). The yearly total of 290 powinis 2) of food loss per
capita in 2010 at the consumer level, at an estimated retail price of $37htaémirgio 0.8 pound or
roughly $1 per day. This is slightly lower than the $390 of food loss per capi®&eatimated in
Buzby and Hyman (2012), largely because new consumer-level food losatestivere adopted in
the LAFA system in August 2012. At the consumer level, three food groups made ez &t pf
the total food loss: meat, poultry, and sh ($128/year per capita);aldgst($66/year); and dairy
products ($60/year).

For comparison, another recently published study that used the same bafeHAud different
assumptions and retail prices estimated that the economic and clintage ahn@acts of food loss
for 134 commodities in the United States cost $198 billion in 2009 (VenX&?).2T his translates
into $400 per person.
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Losses from food supply®

Food Total retail and
Commodity Supply? Retail level Consumer level consumer level

Grain products 117 14 12 22 19 36 31

Vegetables 351 31 9 66 19 97 28
Fresh 201 22 11 43 21 65 32
Processed 150 9 6 23 15 32 21

Meat, poultry, and sh 587 28 5 128 22 157 27
Meat 269 12 5 62 23 75 28
Poultry 238 9 4 40 17 50 21
Fish and seafood 80 7 8 25 32 32 40

Tree nuts and
peanuts 39 2 6 4 11 7 17

Added fats and oils 111 21 19 22 20 43 39

aFood supply at the retail level, which is the foundation for the retail- and consumer-level loss stages in the loss-adjusted
data series.

bTotals may not add due to rounding.

Per capita losses at the retail and consumer levels for each commodity (not shown) were estimated by multiplying the
quantity of that commodity available for consumption by the appropriate loss assumption. Individual loss estimates were
then multiplied by the U.S. population and summed up into their respective food groups and retail or consumer levels.

Source: ERS (2012a) and the U.S. population on July 1, 2010 (309.75 million).
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Calories

This report provides ERS’s rst estimates of the number of calories of fesdatadhe retail and
consumer levels in the United States to help put the magnitude of this foautdogsrispective. In
total, out of the entire U.S. food supply in 2010, an estimated 387 billioriesatd food were avail-
able each day but were not consumed for any reason (table 5). This amount of foaah dtestes

into 141 trillion calories per year. Of course, many factors would affeether these foods could be
diverted to feed people in real life, such as food safety considerations g stad transportation
costs. Additionally, this food loss estimate is based on calories aldraoas not address the more
complex nutritional needs of individual people, such as for specianiits and minerals.

Interestingly, the food group shares of total calories that went uneates) @re noticeably different
than the shares for the amount ( g. 1) or value ( g. 2) of food loss. In particueashares for
added fats and oils, added sugars and sweeteners, and grains are muchrhifighealkories gure,
re ecting these foods’ caloric density per pound.

Daily food loss for the average American totaled 1,249 calories (outdsf idories available per
capita per day), of which 460 calories occurred at the retail level and 78@<alocurred at the
consumer level (table 6). At the consumer level, the average daily food tessmpedcan included
187 calories of added sugar and sweeteners, 166 calories of grain graddct54 calories of added
fats and oils. In comparison, Kevin Hall and others at the National lestibfitHealth used data
from the Food and Agriculture Organization's (FAO) food balance sheeta arathematical model
of human energy expenditure to calculate the energy content of food wdstelnited States. Hall
et al. (2009) estimated that food waste, on average, is equivalent to dldid&ser person per day
or 150 trillion total calories per year versus ERS’s estimate of 1,248esafier person per day and
141 trillion total calories per year.
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Losses from food supply®

Food Total retail and
Commodity Supply? Retail level Consumer level consumer level

Grain products 273.0 32.8 12 51.3 19 84.1 31

Vegetables 52.6 3.8 7 101 19 13.9 26
Fresh 22.4 2.0 9 6.7 30 8.7 39
Processed 30.2 1.8 6 3.4 11 5.2 17

Meat, poultry, and sh 7.2 0.6 4 38.9 21 47.0 26
Meat 113,688 5,069 4 25.7 23 30.8 27
Poultry 62,164 2,417 4 10.9 18 13.3 21
Fish and seafood 7,208 583 8 2.2 31 2.8 39

Tree nuts and
peanuts 25.8 15 6 2.3 9 3.8 15

Added fats and oils 2821 60.2 21 47.8 17 108.0 38

aFood supply at the retail level, which is the foundation for the retail- and consumer-level loss stages in the loss-adjusted
data series.

bTotals may not add due to rounding.

Per capita losses at the retail and consumer levels for each commodity (not shown) were estimated by multiplying the
quantity of that commodity available for consumption by the appropriate loss assumption. Individual loss estimates were
then multiplied by the U.S. population and summed up into their respective food groups and retail or consumer levels.

Source: ERS (2012a) and the U.S. population on July 1, 2010 (309.75 million).
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Figure 3
Estimated total number of calories of food loss in the United States per day by food
group, 2010
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Source: ERS (2012a).
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Losses from food supply®

Food Total retail and
Retail level Consumer level consumer level

Commodity

Grain products 881 106 12 166 19 271 31

Vegetables 170 12 7 33 19 45 26
Fresh 72 6 9 22 30 28 39
Processed 97 6 6 11 11 17 17

Meat, poultry, and sh 591 26 4 126 21 152 26
Meat 367 16 4 83 23 99 27
Poultry 201 8 4 35 18 43 21
Fish and seafood 23 2 8 7 31 9 39

Tree nuts and
peanuts 83 5 6 7 9 12 15

Added fats and oils ol 194 21 154 17 349 38

aFood supply at the retail level, which is the foundation for the retail- and consumer-level loss stages in the loss-adjusted
data series.

bTotals may not add due to rounding.

Per capita losses at the retail and consumer levels for each commodity (not shown) were estimated by multiplying the
quantity of that commodity available for consumption by the appropriate loss assumption. Individual loss estimates were
then multiplied by the U.S. population and summed up into their respective food groups and retail or consumer levels.

Source: ERS (2012a) and the U.S. population on July 1, 2010 (309.75 million).
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Discussion

In 2010, an estimated 133 billion pounds of food at the retail and consumeiiretred United
States went uneaten, and this amount is valued at $161.6 billion usihgniets. This amount of
food loss translates into 141 trillion calories in 2010. These estimaggest that annual food loss in
the United States is substantial.

As with any research with quantitative values, the resulting estimathscpd here may be low or high.
ERS food loss estimates could be low for various reasons. Many foods are detliitlthe system
(e.g., soybeans, soy milk, and coconut milk) and so losses for these foodsatsteal. Additionally,
the LAFA data series suggests that the average American consumed 2343 patt day in 2010, which
is high even considering the prevalence of obesity in the United Statgénintpht the estimated food
loss is low or that there are other issues. The LAFA estimates are also highes #adly require
ments of most age cohorts as determined by the Institute of Medicine ((I008), further suggesting
that the ERS food loss estimates are conservative. Hall et al. (2009) swafgibst Ibss estimates from
the LAFA estimate are low and/or that the assumptions of a roughly constamtipropf food waste

are becoming progressively worse over time ( $jall et al. (2009), however, do not offer suggestions
on how to obtain better estimates of food loss, and the study predates theratiwor of new consumer-
level loss estimates from Muth et al. (2011) into the LAFA data series in t2@ji’s Also, the estimated
$161.6 billion of food loss was calculated using retail prices. Had we s foice prices (which are
typically higher), then the estimated value of food loss would have kgear.hi

There are several reasons why the ERS food loss estimates could be high. Someiatitred loss esti
mates may be high, particularly at the retail level. The ERS food loss estasstene that food loss has
no residual value or economic use. But in reality, there may be a residual use ifl thedd® diverted to
another economic use, such as for animal feed or to create €rhgyis, by redirecting food for use
as energy inputs, for example, less food or other inputs would need to espdrtbm other sources
for these purposes. In essence, if data had been available on the amodndigéfted to lower value
uses and on the economic value of these uses, then the ERS estimate of theuntalfdnod loss
could have been adjusted downwards. However, data limitations préduoise re nements. The U.S.
Environmental Protection Agency (EPA) has developed a food wasiechieof preferred uses for avail
able food that goes unconsumed by people (see box, “EPAs Food Recovargiyigr It is possible that
some of the factors that might cause the estimates to be high or low could @emo¢her out.

There is a practical limit to how much food loss the United States can preventas gadhn tech-
nical and spatial factors; consumers’ tastes, preferences, and fots &athieconomic factors.
Therefore, the amount of food loss that could be prevented or reduced will befefstiERS food
loss estimates. Nevertheless, these updated estimates are a urtigoatioonto the literature and
are useful in providing perspective to the issue of food loss in the United.Stat

1Hall et al. (2009) write that “food waste has progressively increased front a0 percent of the available food
supply in 1974 to almost 40 percent in recent years” using the Food and Agdaddtganization’s balance sheets. By
contrast, what they call the ‘USDA' food waste estimate (calculated bsestibg the USDA food availability data
adjusted for spoilage and wastage from the FAO food supply data) is aniaggishx constant proportion of the total
food supply. They conclude that “while the USDA estimate of food waste wais Witiercent of our calculation in 1974,
it was ~25 percent too low in 2003.”

15%As an aside, these uses of the food waste may harm the environment less thiéindaordncinerating the food
waste. Here, the creation of energy using food waste does not include corarwetbdriol, which was already removed
as a direct industrial use of corn in the supply and disappearance (i.e.,laseg Isheets.
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Appendix—The ERS Loss-Adjusted Food Availability Data
and Calculation Detalls for the Amount and Value of
Food Loss

Since 2005, the updated Food Availability (Per Capita) Data system hagéadeparate but
related data series that each look differently at the food available fomeptisa in the United
States. The rst series, the Food Availability data, is the foundatmtiéoother two series: (1) the
Nutrient Availability datd® and (2) the Loss-Adjusted Food Availability (LAFA) data (formerly
called the Food Guide Pyramid Servings data). This loss-adjusted isettie foundation of this
report and is essentially the Food Availability data adjusted for foathgp@nd other losses to
more closely approximate actual per capita intéig {//www.ers.usda.gov/data-products/food-
availability- (per-capita)-data-system/loss-adjudtaeti-availability-documentation.aspx he
primary purpose of the LAFA data is to estimate daily per capita food intakerasent this infor-
mation in two forms: the number of calories consumed daily and the numbed gfeftiern equiva-
lents consumed daily.Here, we use the embedded food loss assumptions to estimate food loss at
the retail and consumer levels for 2010 using the LAFA data as of September 2012.

Construction of the Core Food Availability Data

In essence, the Food Availability data measure the use of basic comsaeditieh as wheat, beef,
and shell eggs—produced at the farm level or an early stage of processingikatdiesfor human
consumption. They do not measure food use of highly processed foods sumkeag products,
frozen dinners, and soups in their nished form. Ingredients of highbcpssed foods, however,
are included as components of less processed foods such as sugar, ouedetahles, and meat.

The Food Availability data series is based on records of annual commodgyfrom production

to end uses. This involves the development of supply and disappearantsufpply and use”)
balance sheets for each major commodity from which human foods are groliugeneral, the
total annual available supply of each commaodity consists of the sum otpoodimports, and
beginning stocks. These three components are either directly measuriéthaeesby government
agencies using sampling and statistical methods. From this toté}, ymorts, ending stocks, and
total measurable nonfood uses are subtracted. For most commodityieategeasurable nonfood
uses are farm inputs (feed and seed) and industrial uses. In a few casess frgpliman food use
are measured directly and one of the other use components becomes the résidisathd case for
wheat, in which our production is measurable and available from metwrés’ reports on our
milling and, therefore, use for livestock feed becomes the residual.

Per capita food availability is calculated by dividing the annual total upply for a speci c year
by the U.S. total resident population plus Armed Forces overseas forrteaysar. Yearly popula-
tion estimates are from the U.S. Census Bureau. For commodities not shippghevn substantial
amounts, such as uid milk and cream, ERS uses the resident population aseth¢obadjust-
ments are made for changes in the demographic makeup of the population.

18This nutrient series is compiled by USDAs Center for Nutrition Policy andBtion (CNPP) in what it calls the
Nutrient Content of the U.S. Food Supahd is outside the scope of this report.

I These food pattern equivalents were formerly called the Food Guidmigysarving equivalents and are de ned by
the 200Dietary Guidelines for Americarend its supportinylyPyramid PlanFood Guidance System.
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Construction of the Loss-Adjusted Food Availability Data

The current ERS per capita Food Availability data were converted into @alibapita food pattern
equivalents comparable to those identi ed in Federal dietary recahatiens using a multistage
process. Each commodity was assigned to one of ve major food groupsvégsetables, meat,
dairy, and grains) or to one of two additional groups for discretionary adtedrfd oils and added
sugar/sweeteners. The core Food Availability data were adjusted flagspand other losses by
subtracting estimated losses from the “primary” weight reported inataesgries to create the
Loss-Adjusted Food Availability data series. Depending on the calityntnss was estimated

at up to three different stages in the marketing system (i.e., farm-threti@il, and consumer).
ERS calculates summary estimates of food loss for each commodity in #¥djosted Food
Availability data series at the retail and consumer levels. Although thesgstem also takes into
account food losses between the farm and retailer, ERS cannot calcolatarsuestimates of food
loss between the farm and retailer because of data limitations for some adigrdaps. Onfarm
or pre-harvest losses, such as from hail damage on a eld crop, are not includedystém.
Inedible portions of all foods—seeds, pits, and inedible peels—wersw@tsracted from the data,
and thus the loss-adjusted food availability estimates and the faoesisiates do not include ined-
ible parts. For example, estimates for meat, poultry, and sh are prowdashaless weight. The
data were converted from pounds per capita per year to grams (or ouncesjta@ecajay to be
comparable with Federal dietary recommendations.

Estimation Details for this Report

Given the recent and growing interest in food loss and waste domestiaa)l¥J(8. Food Waste
Challenge), up-to-date estimates on the magnitude of food loss in tieel Siates are timely. This
report updates the ERS loss estimates to 2010 and extends previous ERBsatichaublications
on food loss in several important ways, such as incorporating new corlsuehdémss assumptions
and providing calorie estimates for the rst time.

We used prices consumers would have paid, on average, for foods if bought a rietal, we
compiled estimates of the amount and value of food loss for more than 20@uatfeiods in the
Loss-Adjusted Food Availability (LAFA) data and then aggregatecethaksies to estimate the total
value of food loss at both the retail and consumer levels in the United State® andGhe value

by food group. The analytical method for calculating the amount, valdesadories of food loss for
each commodity in the LAFA data consisted of ve key steps.

First, we identi ed the individual commaodities in the LAFA data for ourlysia by each food
group. In particular, we identi ed 62 fresh and processed fruit, 67 freshrandgsed vegetables,
and 86 other individual foods in the LAFA data for our analysis (see Append)x Bhe LAFA
data can be accessed online through Excel spreadsheets that provideeatofént loss assump-
tions and the structure of the calculations for each food in the data series. fdoraiion on the
LAFA data is summarized on the ERS website (ERS, 2011).

Second, we estimated national average retail prices in 2010 usingNelseescan data for each
individual commodity in the LAFA data series consumed at home in 2010. Tthisdrfer deter-
mining average prices was used in previous research (e.g., Reed et al. $28004)t et al. (2011),
Buzby et al. (2011), and Buzby and Hyman (2012)). Members of the Homescameopsunel in
60,648 households reported the foods they purchased, the quargifiéstight, and the prices they
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paid. The data include purchases at retail outlets—such as superograteery stores, farmers’
markets, mass merchandisers, and drugstores—but not at restaurames fwoalservice outlets.
This means that foods consumed away from home are not included in our estintated\ilsen
further provides projection factors that allow data users to estintateall households across the
United States paid for foods and the quantities they bought.

Third, as a validation step, when our estimates fell outside of the edpaontge, we examined the
data more closely to determine if there had been computational errorsensogiditionally, it is
likely that some households made mistakes when reporting informatidielsen or, because the
recording process is time-consuming, failed to report some purchasesvdilovalidation studies
con rm the suitability of Homescan data. For example, Einav et al. (2008gfthat errors in

the Homescan data are of the same order of magnitude as reporting errors iroveajongnt-
collected data sets. Moreover, their ndings suggest that errors inddamelata are unlikely to
affect estimates of average prices paid by all households.

Fourth, we multiplied the estimated price by the annual amount of food fesacto individual

food in the LAFA data series at the retail and consumer levels. The amounts of Eesshftype of
commodity were calculated by multiplying per capita quantities abdleilat each level by the corre-
sponding food loss assumptions and by the U.S. population on July 1, 2078 (80Bon). We then
estimated the total value of losses by summing individual valuationgagh commodity group in
the LAFA data series.

Fifth, we estimated the number of calories representing food loss in 2016Haropamodity in the
LAFA data series. One strength of this data series is that it estimates ties @dailable for each
commodity in a given year. Using this information with the retail- and comsiewel loss estimates,
we were able to estimate the number of calories from the food supply at batltHatv@lent uneaten.

We basically followed the same steps as used in Buzby and Hyman (2012) andtBiz{8041),
with a few exceptions:

1. For ve fresh vegetables, we used speci ¢ consumer price indexes (CPIskate ithe 2006
Nielsen fresh vegetable prices to 2010 prices [2006 was the most recentyabiedvin
particular, we used the lettuce CPI for fresh romaine and leaf lettuce. $ftobfozcoli, sweet

27

The Estimated Amount, Value, and Calories of Postharvest Food Losses at the Retail and Consumer Levels in the United States, EIB-121

Economic Research Service/USDA



corn, cucumbers, and spinach, we used the CPI for “other fresh vegetablek,tsifor fresh
vegetables other than for potatoes, lettuce, and tomatoes. In tke tearlarticles, we in ated
the 2006 fresh prices with the CPI value for all fresh vegetables from the U.&uBxideabor
Statistics (BLS).

2. For fresh apricots, there were enough observations of fresh apricots idQhdiéeen
Homescan data that there was no need to adjust from an earlier price as in Buzip&t)al

3. For veal, Buzby and Hyman (2012) used fresh veal only from 2008 Nielsen daientueghe
2008 price for veal. In this report, we used both fresh and frozen veal together.

Limitations of the Data

As with the basic Food Availability data, the Loss-Adjusted Food Aviditladata series does not
measure actual consumption or the quantities ingested. This is bed#useseeies is based on
direct observations of individual intake. Therefore, data are not aeailgsdocioeconomic, demo-
graphic, and geographic (State, regional, or city) breakdowns, and inasest it is not known if
such data exist. Detailed documentation is available on ERS’s welizite 2B12a).

The limited ability of researchers to measure food loss accurately sigggsactual loss rates may
differ from the assumptions used in this data series. In general, theyingledtimates of farm-to-
retail (not measured in this report), retail, and consumer-level food lcs=g $nuthe Loss-Adjusted
Food Availability data series may be understated or overstated duetati¢ing in the underlying
published studies. Food loss, particularly at the consumer level, isure wiéf cult to measure
accurately. Participants in household surveys on food waste tend ghhe“heactive’—changing
their behavior during the survey period instead of acknowledging hoWw foad they typically
discard—or misstating their true levels of product discard (Gallo,)1$80dies that observe food
loss by inspecting land Il garbage are also prone to errors. Such studieg aatiowally repre-
sentative and may not account for food fed to pets and other animals, putagegdidposals, or
composted at home (Gallo, 1980). Plate waste studies, such as for stireolcitilunchtime
(Buzby and Guthrie, 2002), often target only a slice of the total U.S. populahd the ndings
cannot be easily or reliably extrapolated to other demographic categor

Food loss for individual commodities, in particular, may vary over.tirhere are good reasons
why food loss for a particular commodity could increase or decrease. On thaenoheéw food
technologies and food production/processing practices may reshatégses over time (e.g.,
improvements in the preservation of bread, nanotechnologies in fokalgrag to reduce spoilage)
(Buzby, 2010). On the other hand, food loss for a particular commodity icauease, such as from
greater trimming of food to cut down on fats. However, the ERS data currently daptore most
of these changes in food loss because for most commaodity- and fooevielgsalirings, the same
loss assumption is applied throughout the span of the data in the LAFA desa(ser., the retail-
level loss estimate for fresh apples is the same 8.6 percent over 1970-B@ld)c&ption is that the
retail-level loss estimates for beef account for greater trimming of éattiove.

Additionally, ERS’s LAFA data series uses well-documented dataéddlible loss assumptions, but
these amounts are not consistently applied to the data series in the sameesttplomparticular,
the data series removes the inedible share for fresh fruits, fresh vegetalleggs at the consumer
level while the inedible shares for meat, poultry, and sh are removed at tharptioaretail level,
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so that these estimates in the LAFA data series are presented in boneles'S Wéigi this means,
in effect, is that for fresh fruits, fresh vegetables, and eggs, the induilpéeis included at the retail
weight but then subtracted prior to the consumer weight.

Despite the limitations, both the per capita Food Availability data angehcapita Loss-Adjusted
Food Availability data are useful for economic analyses because theyaseindirect measures of
trends in food consumption and food loss. In other words, both data seriele piovndication of
whether Americans, on average, are consuming more or less of various foodmn@vastwe have
seen in this report, the Loss-Adjusted Food Availability series alsidpestimates of food loss
by commodity, by food group, and in total.

18n the ERS Food Availability Data system, the weight at the primary distribetiehis dictated for each
commodity by the structure of the marketing system and data availabilitpsincases, the primary weight
is the farm weight. For meat and poultry, the primary weight is the carcass weiglt js\thien converted to
a boneless weight when accounting for farm-to-retail losses.
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