
USDA’s school nutrition pro-
grams include the National

School Lunch Program (NSLP) and
the School Breakfast Program
(SBP). On an average schoolday in
2001, 27.5 million children ate an
NSLP lunch and 7.8 million chil-
dren ate an SBP breakfast, at an
annual cost to USDA of about $6.5
billion for the NSLP and $1.4 bil-
lion for the SBP. Because of the im-
portance of the programs to school-
children’s diets and because of the
programs’ magnitude, there is a
high level of interest in how well
the programs operate. One way to
gauge the efficiency of a feeding
program is to measure plate waste,
which is generally defined as the
quantity of edible food served that
is uneaten. Although some food
served will inevitably be wasted,
excessive waste may be a sign of
an inefficient operation or one that
is not responsive to children’s ap-
petites or food preferences.

Excessive plate waste may also
indicate that children are not fully
benefiting from the nutrients of-
fered by school meals, particularly
if waste is primarily derived from
foods, such as vegetables and
fruits, that are underconsumed by
American children in comparison
with Federal dietary guidance. Nu-
tritious, balanced meals eaten dur-
ing childhood can provide benefits
in terms of children’s health, well-

being, and academic achievement
and reduce risk factors for some
chronic diseases in later life. Good
eating habits learned early in life
may carry over into adulthood. In
short, healthful eating, coupled
with regular physical activity,
helps to optimize physical and cog-
nitive development, maintain a
healthful weight, and reduce risk
of chronic disease.

USDA’s Economic Research
Service (ERS) reviewed studies on
plate waste in school nutrition pro-
grams, particularly the NSLP, to
determine the level of plate waste
in these programs, factors that con-
tribute to plate waste, and strate-
gies that may reduce plate waste.

The best available data suggest
that approximately 12 percent of
foods served as part of the NSLP
are wasted, resulting in an esti-
mated direct economic loss of over
$600 million. Plate waste is ubiqui-
tous and probably impossible to
completely eliminate—a review of
data on household and commercial
food waste indicates that consumer
plate waste levels are comparable
to NSLP levels. Nevertheless, re-
ductions in plate waste can make
program operations more efficient,
lower costs, and enhance the pro-
gram’s success in meeting nutrition
objectives.

Most school meal services use
the offer versus serve provision to
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with other strategies, such as self-service bars.              

Credit: Ken Hammond, USDA.



decrease plate waste while main-
taining nutritional benefits. Under
this provision, children may select
a portion of the complete school
meal (see box on school meal pro-
grams), though they are encour-
aged to take the complete meal.
Some elementary schools decrease
waste by scheduling lunch after re-
cess. Other strategies that may be
useful in decreasing plate waste in-
clude nutrition education cam-
paigns, expanded use of self-service
and regulatory options for cus-
tomizing portion sizes to children’s
grade levels, and improvement of
quality, appearance, and/or accept-
ability of foods.

Plate Waste in the National
School Lunch Program

Plate waste has been defined as
the proportion of food served that
is uneaten, the amount of calories
uneaten, or the amount of nutri-
ents uneaten. Plate waste in chil-
dren’s school lunches has tradition-
ally been measured via one of three
methods: physical measurements
(such as weighing discarded food),
visual estimates made by trained
observers, and food consumption as
recalled by children.

ERS conducted a comprehen-
sive review of school plate waste
studies carried out between 1977
and 2001. Most studies focused on
a handful of schools in a particular
region. Plate waste estimates from
these smaller studies ranged from
10 to 37 percent, probably indicat-
ing both local variations in plate
waste and the effects of different
study methodologies.

The only nationwide study that
assessed the nutrient content of
food actually eaten by students and
the amount of food wasted was the
School Nutrition Dietary Assess-
ment Study-I (SNDA-I). The
SNDA-I collected data for the
1991-92 school year by interview-
ing a nationally representative
sample of about 3,350 students in
grades 1 through 12. Students
were asked to recall all the food
and beverages they consumed over
a 24-hour period. For school meals,

students were questioned not only
about the food they ate but also
about the food they selected or
were served but did not consume.
The study did not look at food
wasted in lunches brought from
home.

The SNDA-I study found that
NSLP participants wasted about
12 percent of the calories in the
food that they were served. (Plate
waste in any particular school or
district may differ substantially
from the NSLP average due to
local circumstances and operating
conditions.) Estimates of food
waste at the consumer level sug-
gest that the 12-percent estimate
of plate waste in the NSLP is not
unreasonable. The direct economic
cost of plate waste in the NSLP is
estimated at over $600 million an-
nually. This estimate was calculat-
ed by multiplying 12 percent by
$5.49 billion, the portion of the
$6.2 billion NSLP allocation for fis-
cal 2000 that went to cash pay-
ments for meals. The estimate does
not include the costs of the Federal
share of State administrative ex-
penses, any wasted commodity en-
titlements or bonus food, or the pri-
vate costs of wasted foods pur-
chased by students under the
NSLP program. It does not adjust
for differences in the costs of food
items wasted (for example, more
expensive entrees versus less ex-
pensive side dishes) because these
data are not available. The method
also assumes that the economic
costs of plate waste include the
overhead and labor costs of prepar-
ing and serving the meals. Finally,
the estimate does not include the
value of lost nutrition and health
benefits.

According to the SNDA-I study,
girls who participate in the NSLP
tend to waste more food and nutri-
ents than boys. For example, girls
wasted 16.6 percent of calories and
boys wasted 9 percent. Younger
children who participated in the
NSLP tend to waste a higher pro-
portion of their food and nutrients
than older children. For example,
children under 11 years old wasted
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USDA School Meal Programs Allow Flexibility
in Meeting Nutrition Standards

Meals served under USDA’s School Breakfast Pro-
gram (SBP) and National School Lunch Program (NSLP)
must meet nutrition standards established by USDA’s
Food and Nutrition Service. These standards require that
breakfasts meet one-fourth and lunches meet one-third
of recommended dietary levels for food energy (calo-
ries), protein, calcium, iron, and vitamins A and C.
School meals must also contain no more than 30 percent
of calories from fat and less than 10 percent of calories
from saturated fat and they are recommended to be
moderate in cholesterol and sodium. However, States
have flexibility in how they plan meals to meet these
standards.  

Currently, most schools plan SBP and NSLP meals
using one of two approaches. Most schools use a food-
based approach in which meals are planned to include
minimum quantities of five meal pattern items (that is,
milk, meat or meat alternative, two servings of vegeta-
bles and/or fruits, and bread or bread alternative). Some
schools use a nutrient-based approach in which a com-
puterized nutritional analysis of the week’s menu en-
sures that the meals meet USDA standards. Schools that
use a nutrient-based approach are required to serve milk
and to offer at least one entree and one side dish, but
within these broad guidelines, schools have flexibility in
how they develop menus that meet nutrient guidelines.
For example, they could serve a tortilla wrap sandwich
stuffed with meat, vegetables, and cheese as an entree;  a
fruit cup as a side dish; and milk as a beverage.

The offer versus serve provision in school meal serv-
ice is implemented somewhat differently in schools
using nutrient-based approaches and those using food-
based approaches to menu planning. In schools that use
the nutrient-based meal planning systems, students
must select at least two of the USDA meal-pattern items
offered, one of which must be an entree, and may decline
a maximum of two menu items. Children in schools that
use the food-based menu planning systems must take a
full portion of at least three of five meal-pattern items of-
fered to get a reimbursable lunch, although they are en-
couraged to take all five items. 



14.8 percent of their food, while
children age 11-14 wasted 11.9 per-
cent and children over 14 wasted
6.5 percent.

Plate waste in the NSLP varies
by food type, with vegetables and
salads tending to be the most wast-
ed items according to a U.S. Gener-
al Accounting Office (GAO) survey
of NSLP cafeteria managers (fig.
1). Although the SNDA-I found few
differences among the percentages
wasted of most nutrients, the B-vi-
tamin folate, which is found prima-
rily in fresh vegetables and fruit,
was most wasted (15 percent), con-
sistent with the types of food most
likely to be wasted.

The 12-percent plate waste esti-
mate is derived from a study con-
ducted in 1991-92 and may not re-
flect current conditions in schools.
One of the most important changes
in the school foodservice environ-
ment in the past decade was the
1995 implementation of USDA’s
School Meal Initiative (SMI), which
modernized nutrition standards for
meals served under the NSLP and
SBP and placed increased empha-
sis on nutrition education as a part
of the programs. Other foodservice
changes that may have influenced

meal acceptance, independent of
USDA involvement, include an in-
crease in sales of foods and bever-
ages that are not part of the school
nutrition programs (see box on out-
side foods) and increased use of
pre-prepared and brand-name
foods in school cafeterias. Available
plate waste studies predate these
major changes and therefore do not
reflect their effects.

Several Strategies Can Help
Reduce Plate Waste

In light of both individual and
day-to-day variations in appetite
and energy needs and in tastes and
preferences, it is unlikely that
plate waste could be completely
eliminated in any foodservice set-
ting. School meal programs face
special challenges to minimizing
plate waste, such as scheduling
constraints that interfere with stu-
dent meal consumption or result in
serving meals when children are
less hungry, the difficulty in adapt-
ing meals to widely varying stu-
dent energy needs and food prefer-
ences, and the availability of sub-
stitute foods from competing
sources, such as school stores and
vending machines. Nevertheless,

lowering plate waste promotes effi-
cient program management and
can increase realization of the nu-
tritional benefits of school meals,
particularly when excessive waste
is primarily derived from foods,
such as fruits and vegetables, that
are underconsumed in comparison
with Federal dietary guidance.

If reducing plate waste were as-
sociated with encouraging children
to eat more calories than they
needed and the result was to pro-
mote obesity, nutritional benefits
would of course be decreased. In
such cases, although plate waste
represents economic inefficiency,
encouraging a child to “clean your
plate” may add costs in the form of
obesity-related health risks. A
more effective approach to plate
waste reduction might be to in-
crease meal flexibility. USDA
school meal regulations allow sev-
eral options for increasing meal
flexibility, such as using the offer
versus serve provision for meal
service, allowing children to serve
themselves, and more closely tai-
loring portion sizes to appetites
and needs. Other possible strate-
gies for reducing plate waste in-
clude rescheduling lunch hours, im-
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Percent wasted

Figure 1—Kids Not Heeding "Eat Your Vegetables" Advice
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proving the quality and acceptabili-
ty of food, and providing nutrition
education to school children.

Increasing Meal Flexibility
Lowers Waste

The offer versus serve provision
for school meal service typically al-
lows students to choose two or
more USDA meal-pattern items of-
fered (see box on school meal pro-
grams), and in many schools, offer
versus serve has been coupled with
strategies to match serving por-
tions to children’s appetites, such
as self-service bars. As implement-
ed in some school districts, the
offer versus serve provision has in-
creased fruit and vegetable con-
sumption, probably by offering
more choices. For example, many
elementary schools in Oregon offer
a “Food Pyramid Choice Menu”
that features six or more fruit and
vegetable choices. Daily food waste
decreased by as much as 36 per-
cent in participating school dis-
tricts, according to the Oregon De-
partment of Education, and stu-
dents ate more fruits, vegetables,
and grains.

Schools that participate in the
NSLP and serve lunch to senior
high school students are required
to implement the offer versus serve
provision. Offer versus serve has
also become common in junior
high, middle, and elementary
schools. For example, close to 90
percent of elementary schools used
the offer versus serve provision in
the 1997-98 school year. Schools
that do not use the provision serve
complete meals to all students.

Because the variations in ap-
petite and energy needs among
students are probable causes of
plate waste, tailoring portion sizes
more closely to children’s needs
seems likely to decrease plate waste.
USDA’s Food and Nutrition Service
sets minimum required serving
sizes for each of several age/grade
categories that are served school
meals. However, schools that use a
nutrient-based meal planning ap-
proach are allowed to customize
serving sizes to more narrowly de-
fined age/grade groups. A 1997-98
study of the implementation of
USDA’s SMI found that, while a
majority of school foodservice man-
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Do Outside Foods Compete With the NSLP?
In most schools, National School Lunch Program (NSLP)

and School Breakfast Program (SBP) meals are not the only
purchasable food choices available to students. The School
Nutrition Dietary Assessment Study II, which was recently
completed by USDA’s Food and Nutrition Service, reports
that, as of the 1998-99 school year, students in more than 9
out of 10 schools could purchase a la carte foods and bever-
ages (that is, items not sold as part of an NSLP or SBP meal)
in school cafeterias. The range of a la carte options tends to
increase as students get older. At the elementary school level,
28 percent of schools limit a la carte items to milk only; an
additional 11 percent limit a la carte offerings to milk, juice,
and desserts. At the middle school and high school levels, a
la carte offerings tend to be more extensive and may be more
likely to completely substitute for NSLP meals or meals
brought from home.  

Vending machines selling foods and beverages were pres-
ent in 76 percent of high schools, 55 percent of middle
schools, and 15 percent of elementary schools. Finally, 41
percent of high schools, 35 percent of middle schools, and 9
percent of elementary schools sold food items through
school stores, snack bars, or canteens. More recently, the
Centers for Disease Control and Prevention’s School Health
Policies and Programs Study 2000 found that 95 percent of
high schools, 62 percent of middle schools, and 26 percent of
elementary schools have one or more vending machines
from which students can purchase food or beverages. Also,
59 percent of high schools, 39 percent of middle schools, and
27 percent of elementary schools sold food items through
school stores, snack bars, or canteens. 

The presence of competing food options may decrease the
likelihood that a child will purchase the USDA school meal,
but, for those who continue to participate in the meal pro-
gram, competing foods could also affect plate waste. For ex-
ample, a child could choose a federally reimbursed school
lunch but also purchase additional foods, such as snack or
dessert items, from competitive sources and fail to com-
pletely consume the school lunch because part of it was re-
placed by the competing item. In such cases, plate waste
would not represent a loss of calories but rather a substitu-
tion of items of differing calorie and nutrient profiles. In the
future, it may be necessary to assess the role of competing
food options in children’s school meal choices to fully un-
derstand the nutritional significance of plate waste. 

“Farm-to-school” programs and other strategies that incorporate fresh and local produce
into school meals may not only increase participation in school meals and consumption of
salads and other vegetables but may also decrease plate waste. 

Credit: Ken Hammond, USDA.



agers reported no impact of SMI on
plate waste, a larger proportion of
managers using the nutrient-based
approach to meal planning believed
that plate waste had decreased,
compared with managers using
other approaches. This finding may
be attributable to differences be-
tween school districts other than
approaches to menu planning. Fur-
ther studies would be necessary to
establish whether the nutrient-
based approach was more effective
at controlling plate waste, as well
as to what extent its benefits could
be attributable to customizing por-
tion sizes.

All schools participating in
USDA meal programs have the op-
tion of allowing students to serve
themselves—for example, via self-
service bars. Self-service items
need to meet USDA portion-size

guidelines to be reimbursable, but
students may have more opportu-
nity to choose a preferred mix of
items. One study of elementary
schoolchildren in Louisiana found
that use of self-service bars for
fruits and vegetables resulted in
students consuming about one-half
serving more of these foods; plate
waste also decreased by a small
amount.

Lunch Schedules Affect 
Plate Waste

Rescheduling lunch so that it
follows recess has also been shown
to reduce plate waste, potentially
providing cost savings to the NSLP
and increasing the benefits that
children receive from the program.
For example, a study conducted in
Illinois showed that overall food
waste decreased from 35 percent to

24 percent when recess was
rescheduled to precede lunch. The
School Health Policies and Pro-
grams Study 2000 conducted by
the Centers for Disease Control
and Prevention (CDC) found that
only 18.2 percent of elementary
schools scheduled recess before
lunch for half or more of classes.

Lengthening school lunch peri-
ods may also decrease levels of
plate waste. Forty-four percent of
public school cafeteria managers
surveyed reported “not enough
time to eat” as a possible reason for
students’ plate waste (fig. 2). Stud-
ies suggest that in most cases,
however, children have adequate
time to eat their lunches. A study
sponsored by the National Food
Service Management Institute
found a small number of cases in
junior and senior high schools in
which long waiting lines resulted
in students having less than 10
minutes to eat, but effects on plate
waste were not assessed.

Lunches that are served very
early or very late in the day may
also increase plate waste. Forty-
two percent of NSLP cafeteria
managers surveyed cited children
being “not hungry” as one reason
for plate waste. Lunches scheduled
too soon after breakfast may be a
cause of children not being hungry.
Moving some of the earlier lunch
periods to later times might reduce
the volume of plate waste. On the
other hand, lunches that are sched-
uled late in the day may increase
plate waste if students have access
to alternate foods, such as items
from vending machines and snack
bars or food brought from home.
However, only a minority of NSLP
cafeteria managers who responded
to the survey felt that changing
lunch schedules would decrease
plate waste. Concerns also have
been raised that scheduling other
school activities during lunch, such
as club meetings and pep rallies,
may discourage children from eat-
ing school meals. Data on the ef-
fects of these scheduling issues on
plate waste are not available.
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Percent of cafeteria managers

Figure 2—Cafeteria Managers Cite Socializing and Food Dislikes as 
Most Likely Reasons Children Waste Food
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Improving NSLP Food and Nu-
trition Education Could Lower
Waste

Improving the quality, appear-
ance, and acceptability of foods
may also be an effective strategy,
but the effects of such improve-
ments are not well documented.
ERS identified four strategies cur-
rently used to improve the quality,
appearance, and/or acceptability of
NSLP meals:

(1) Improving the selection
of commodities donated by
USDA. USDA makes commodi-
ty food products available to all
schools participating in the Fed-
eral school meal programs.
While these foods are generally
viewed favorably by NSLP cafe-
teria managers, USDA contin-
ues to work to further improve
the nutritional profile and ac-
ceptability of these foods. A
study of the effects of increasing
the amount of fresh fruits and
vegetables made available to
schools indicated that such im-
provements may decrease plate
waste. Effects of other changes
in commodities on plate waste
have not been studied.

(2) Increasing the use of pro-
duce and local foods. Some
schools are incorporating more
fresh and local produce and less
prepackaged or processed foods
into school meal offerings. Case
studies of schools that have de-
veloped “farm-to-school” pro-
grams suggest that such foods
may increase participation in
school meals and consumption
of salad and other vegetables,
the food categories most likely
to be wasted. For example, the
Berkeley, California, Unified
School District implemented a
“farmers market salad bar” that
became very popular with stu-
dents—NSLP participation in-
creased and students over-
whelmingly chose salad bar
items over other selections.
Such strategies, however, may
require changes in operating

and purchasing procedures and
may be relatively costly for
schools to implement.

(3) Using commercial food-
service companies and/or
their products. An increasing
number of schools that partici-
pate in the NSLP are using
commercial foodservice compa-
nies to plan, prepare, and serve
school meals. USDA leaves the
decision whether to use foodser-
vice management companies
and/or brand-name fast foods
up to local school food authori-
ties. Although schools that use
foodservice management com-
panies appear to do so primari-
ly for financial reasons, 26 per-
cent of those responding to a
GAO survey indicated that “in-
creasing the nutritional value of
meals” was also a motive. Cafe-
teria managers cite use of
brand-name fast food items as a
strategy for decreasing plate
waste, presumably by increas-
ing acceptance. A GAO survey
of cafeteria managers indicated
that an estimated 13 percent of
public schools participating in
the NSLP during the 1995-96
school year decided to offer
brand-name fast foods as part
of the USDA school meal, up
from 2 percent in 1990-91. The
CDC’s School Health Policies
and Programs Study 2000 re-
ported that 20 percent of
schools offered brand-name fast
foods to students, but this fig-
ure includes foods sold both as
part of the NSLP and as a la
carte items. NSLP meals that
include brand-name fast foods
must be in compliance with
USDA’s nutritional standards.

(4) Increasing student input.
Student advisory groups could
help create improved menus
that are more acceptable to stu-
dents, which would likely re-
duce plate waste. USDA regula-
tions encourage school food au-
thorities to involve students—
as well as parents—in their
programs. Some schools already

have advisory committees. The
American School Foodservice
Association (ASFSA) promotes
nutrition advisory councils,
which it describes as “school
clubs that bring students to-
gether” and “reinforce the idea
that school nutrition programs
are for them.” ASFSA reports
that 365 schools nationwide had
nutrition advisory councils
chartered with ASFSA as of
spring 2000. This number likely
belies the prevalence of this
strategy, as many other adviso-
ry groups operate independent-
ly of the ASFSA program.

Nutrition education has also
been cited as a means for improv-
ing children’s diets and promoting
acceptance of healthful menu
items, particularly when coordinat-
ed with foodservice activities. One
study found that a nutrition edu-
cation program that involved
schoolchildren in preparing and
tasting foods later served in the
school cafeteria was associated
with decreased plate waste. The
researchers selected several nutri-
ent-rich foods, such as dark-green
and deep-yellow vegetables, that
are underconsumed by American
children. Schoolchildren who par-
ticipated in cooking/tasting activi-
ties that featured these foods ate
more—and wasted less—of these
foods when they were later served
in the cafeteria. These results indi-
cate that nutrition education may
be a useful strategy for decreasing
plate waste and enhancing pro-
gram benefits.

Recent Changes in the School
Meal Programs May Affect
Plate Waste 

In this study, ERS synthesized
findings from a variety of studies
of plate waste in schools partici-
pating in the NSLP. Several stud-
ies showed that plate waste can be
reduced by employing the offer
versus serve provision in school
meal service and scheduling recess
before lunch. Some evidence sug-
gests that nutrition education may
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reduce plate waste, particularly
when the education is strongly
linked to foods served in the school
cafeteria. Strategies for tailoring
portion sizes to children’s ap-
petites, preferences, and needs,
such as allowing children to serve
themselves, also may decrease
plate waste without reducing nu-
trition benefits, but there is less
research on the effects of these
strategies.

Finally, most plate waste studies
predate major changes in the
school foodservice environment be-
tween 1996 and the present.
Among the most important of
these changes are (1) the imple-
mentation of USDA’s School Meal
Initiative, which modernized the
nutritional guidelines for the
school meal program and promoted
increased nutrition education in
schools, and (2) the increase in
sale of foods and beverages not
part of the Federal school meal
programs. Another issue is the
trend in school foodservice toward
more use of pre-prepared items
versus items prepared in the cafe-
teria and the potential effects of
this trend on quality and accept-
ance of NSLP meals. These
changes may also have affected
plate waste; however, their effects
have not yet been studied.
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