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ExEcLrrrvE

BACKGROUND

SUMMARY

AND NEED FOR THE STUDY

There have been several studies and attempts to measure the cost of producing
reimbursable meals in the National School Lunch Program (NSLP) and the
School Breakfast Program (SBP). However, past efforts were limited for
several reasons, namely:
1)

The inability to directly measure and allocate meal production
costs to School Food Authority (SFA) activities. Existing meal
cost measurement approaches heavily rely on indirect,
econometric techniques to allocate costs to various food service
functions, e.g., breakfast production and lunch production and
reimbursable and non-reimbursable
meals. Direct measurement
is infeasible due to joint production: there is no separate
accounting of food, labor and other costs used to produce
different meals (e.g., reimbursable versus a la carte meals). A
widely used approach to allocate meal production costs to
different activities is to convert breakfasts, adult meals, and a la
carte sales into NSLP-lunch equivalents (LEQ). A variety of
techniques have been used by SFAs and researchers to construct
a LEQ measure. However, while feasible, this methodology
does not provide a true measure of the costs directly attributed
to each SFA activity.

2)

Not considering the full cost of meal production when
calculating per-meal costs. Previous studies have almost always
relied on costs as reported by SFAs when measuring meal
production costs. However, reported costs do not include ali
resources used by the SFA to produce school meals. These
may include costs that are either not charged to, or paid by the
SFA. Often space, utility and some labor costs may be
subsidized by the school district. Omitting these costs reduces
the total cost attributable to meal production.

The Food and Nutrition Service (FNS) is in need of accurate, comprehensive
meal production cost estimates to inform policy and to facilitate program
decision-making. The purpose of this study was to develop a methodology to
provide the Agency with a feasible tool to collect reliable meal cost data on a
national level.

STUDY

OBJECTIVES

AND DESIGN

The major goal of the Child Nutrition Meal Cost Methodology Study is to
identify the best practical approach for measuring meal production costs for
reimbursable meals in the NSLP and SBP. Primary study objectives include:
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1)

To determine the full costs of producing reimbursable meals in
the NSLP and SBP;

2)

To assess the reliability and validity of meal production costs
reported by SFAs;

3)

To develop technical assistance materials for use by SFAs that
will enable them to calculate meal production costs for their
own school districts.

The study was conducted by Abt Associates Inc. (AA/) of Cambridge
Massachusetts under contract to the Food and Nutrition Service. After
designing the methodology, AAI pilot tested the methodology in 18 SFAs
nested in four States: New Jersey, Maryland, Arizona, and Florida. Overall,
91 schools participated in the study. The study collected data on-site on food,
labor, and other meal production costs for a five day period. A major goal
was to test the feasibility of identifying meal production costs that were not
charged to the SFA account (to obtain full costs) and directly allocating costs
to different SFA activities. Data collection occurred in 1990; the data reflect
meal production costs for the 1989-1990 school year.

SUMMARY

OF FINDINGS

The methodology developed and tested in this study builds on previous work
to measure meal production costs. Major advancements were made in the
area of identifying the full cost of meal production. The pilot also indicates
that it is possible to allocate major meal production costs (food and labor) to
the various SFA activities in a more direct fashion than algorithms currently
used. The methodology was adaptable to the different types of meal
production systems included in the study; on-site and satellite kitchens, and in
districts receiving vended meals and using food service management
companies.

Feasibility

The results of the pilot study indicate that the approach developed by this
study is a feasible mechanism for measuring per-meal costs for reimbursable
school meals. The methodology can be used in future studies to obtain
reliable estimates of the full cost of meal production.
Measuring

the Full Cost of Meal Production

·

Efforts to identify the full cost of meal production were
successful; in most instances, respondents (SFA Directors and
other school district personnel) were able to identify uncharged
costs and provide information needed to estimate their value.

·

Uncharged costs were primarily made up of space, labor
(usually at the school district level), and indirect costs that were
not charged to the SFA.

ii
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·

Imputing space costs used in support of meal production, but
not charged to the SFA was problematic. While the
participating SFAs were able to provide information necessary
to impute space costs (square footage); the study team was
unable to obtain rental values for comparable space in order to
assign space costs. In these instances, constructioncosts were
used to impute space costs. Due to the difficulty in obtaining
rental values, construction costs are a viable alternative for
imputing space costs.

·

Efforts to estimate the utility costs associated with meal
production were also problematic.
While there are a number of
ways to identify SFA utility costs, they represent a small
proportion of operational costs (about 2%) and efforts to obtain
these costs may not be worth the cost.

Allocating the Full Cost of Meal Production
Other Meal Production Activities

to Breakfast,

Lunch and

·

The allocation of total annual food costs between breakfast,
lunch, and other meals was conducted by extracting data from
menus, production, and recipe records during a sample week.
While data collectors were able to capture all food items served,
some of the schools failed to correctly identify some (or all) of
the costs of non-reimbursable lunch food items. Future uses of
this methodology should highlight the importance of capturing
the cost of a la carte food items when measuring total lunch
food costs. This may be done by extensive training in this area.
To correct this problem, the study team used an alternative
approach to estimate meal costs based on food costs for all other
meals; data which were measured reliably. No other problems
occurred when allocating food costs to lunch, breakfast, and
other meals.

·

The allocation of food costs between reimbursable and nonreimbursable meals is based on estimates of the costs of food
that students actually take as part of reimbursable meals. Meal
observers were able to accurately record the food items taken on
reimbursable breakfasts and lunches at a sample of schools
during the 5-day observation period.

·

A time study was used to allocate the majority of labor costs
between SFA activities. Professional estimates made by school
district staff were used to obtain estimates of labor for staff that
only worked on one or two readily identifiable SFA activities
(e.g., principals reviewing meal applications). These allocation
methods proved feasible; however there was some confusion
regarding the definition of one time category in the time study.

iii
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Additional examples and/or training should eliminate this
problem in future applications of the methodology.

Meal Cost Estimates

·

There is substantial difference between the reported cost and full
cost of meal production. On average, 19% of the full cost of
meal production was not charged to the SFA. Among the pilot
sites, the range of full costs per reimbursable lunch was $1.235
to $2.236 with a median cost of $1.698. The range of full costs
per reimbursable breakfast was $0.991 to $1.792 with a median
cost of $1.443.

·

The range of
reimbursable
$1.353. The
was $0.68 to

·

The major elements of uncharged costs are space (32%), offbudget labor (27%), indirect costs that are not charged to the
SFA budget (21%), utilities (12%), and equipment depreciation
(7%). None of the 18 SFAs in the study were charged space
costs for the use of school district facilities (e.g., kitchens,
warehouses).

·

While all food costs, and the majority of labor costs are
included in the reported cost of meal production, 61% of
"other" costs (space, utilities) were not charged to the SFA
budget.

·

There is no apparent relationship between the type of production
system and the elements of uncharged costs.

·

The study team suggested that a comparison of meal cost
estimates obtained from the direct measurement approach used
in this study yield similar estimated meal costs. The study team
suggests further that the LEQ approach may be viewed as a
cost-effective alternative to the more expensive, yet precise
direct measurement approach. In conclusion, the study team
recommends that a two-phase approach, combining the direct
and indirect approaches, may be the best methodology to use in
a national study of meal costs.

reported (charged to the SFA) costs per
lunch was $1.034 to $1.704 with a median cost of
range of reported costs per reimbursable breakfast
$1.492 with a median cost of $1.207.

iv
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CHAPTER

I

INTRODUCTION

This report presents the findings from the Child Nutrition Program Meal Cost
Methodology Study. This study was conducted by Abt Associates Inc. (AAI)
of Cambridge, Massachusetts under contract to the Food and Nutrition Service
(FNS) of the U.S. Department of Agriculture.
The major goals of the Child Nutrition Program Meal Cost Methodology
Study are to identify the best practical approach to directly measure the full
cost of meal production in the National School Lunch and School Breakfast
Programs, and to relate costs to characteristics of School Food Authorities
(SFAs). Previous studies have used indirect approaches to estimate per-meal
costs in the National School Lunch Program (NSLP) and the School Breakfast
Program (SBP). These studies relied on econometric techniques to allocate
costs among the different types of meals produced. FNS is interested in
improving the methodology to measure meal costs to more accurately reflect
the cost of producing NSLP and SBP reimbursable meals. To achieve these
goals, FNS identified four objectives:
·

To determine the full cost of producing lunches in the National
School Lunch Program and breakfasts in the School Breakfast
Program by using a direct measurement approach.

·

To determine the validity and reliability of meal production
costs reported by School Food Service Authorities.

·

To identify those cost capturing and allocation practices
currently in use among SFAs that most fully and accurately
record school meal production costs.

·

To develop technical assistance materials, for use by SFAs, that
will enable them to use regularly collected data (or readily
obtainable data) to calculate the full cost of meal production.

To meet these objectives, AAI developed a methodology for measuring the
full cost of producing NSLP-reimbursable lunches and SBP-reimbursable
breakfasts. This methodology was pilot tested in a sample of 18 SFAs in four
states.
Results of this study are presented in three volumes. Volume I includes this
introductory chapter which provides an overview of the two child nutrition
programs, an operational definition of meal costs, and an overview of the
approach taken to measure them. The remainder of Volume 1 describes the
methodology and the results of the pilot test. Volume 1 also presents our
recommendations regarding the use of the methodology in future national
studies of the NSLP and SBP.
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Volume 2 contains copies of the data collection instruments. Finally, Volume
3 presents detailed tables of the analysis for each for each of the 18 SFAs
included in the pilot test.

OVERVIEW
The National School
Lunch Program

OF THE NSLP AND $BP

The NSLP is the largest and oldest Child Nutrition Program. The Federal
contribution for School Year (SY) 1990-91 was about $4 billion, including
donated commodities.
The NSLP provides Federal subsidies for school lunches served to children at
all income levels. Eligible institutions include public schools, private nonprofit schools, and public or licensed residential child care institutions.
Nationally, about ninety-five percent of all public schools and 29 percent of
all private schools participate in the NSLP) Any child in a participating
school is eligible to purchase a school lunch. About two-thirds of all children
in schools regularly participate in the program. 2
Federal assistance takes two forms: cash and commodities. To be eligible for
Federal subsidy, lunches served must meet nutritional guidelines set forth by
the Secretary of Agriculture designed to ensure that the meal provides, on
average, one-third of a student's daily nutritional requirements.
Federal
assistance is pefformanced-based--i.e.,
reimbursement is provided to States
only for meals actually served to students. Two kinds of cash assistance are
provided. Under Section 4 of the National School Lunch Act, a uniform cash
subsidy is provided for every lunch served, regardless of the family income of
the child. Under Section 11 of the National School Lunch Act, additional
cash subsidies are provided for children qualifying for free or reduced-price
lunches. Currently, students eligible for a free lunch are those from families
with incomes at or below 130 percent of poverty. Reduced-price lunches may
be served to students from families whose incomes fall between 130 and 185
percent of poverty. These students may be required to contribute an
additional amount of their own money for the lunch--up to $0.40 per lunch.

_Committee on Agriculture, Nutrition, and Forestry, U.S. Senate. Child
Nutrition Progrants: Description, History, Issues, and Options
(Washington, D.C.: 1983).
2U.S. Department of Agriculture, Food and Nutrition Service.
Characteristics
of the National School Lunch and School Breakfast
Program Participants (Washington, D.C.: U.S. Government Printing
Office, 1988).
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An additional $0.02 per lunch is reimbursed for each meal served in schools
in which 60 percent or more of the lunches in the second preceding year were
claimed as free or reduced-price meals. Total cash reimbursements received
by schools during Fiscal Year (FY) 1990 amounted to $3.2 billion.
The NSLP is the only Child Nutrition Program that requires a matching
contribution by states. States are required to provide matching funds equal to
up to 30 percent of the amount of Section 4 assistance they received during
FY 1980. The actual percentage depends on the average per capita income in
the state as compared with the national average. States with average per
capita incomes lower than the national average are required to contribute less
than 30 percent.
Under Sections 6 and 14 of the National School Lunch Act, schools also
receive agricultural commodities for use in school lunches. Entitlement
commodity assistance, provided regardless of family income, is available for
each meal served (about $0.13 per lunch for SY 1989-90) and is provided to
states based on the estimated number of lunches to be served in the school
year. In addition, the school lunch program may receive
commodities"-- commodities that do not count against the
and which vary from year to year both in mount and the
commodities provided. In SY 1989-90 the value of bonus
about $0.08 per lunch.

"bonus
state's entitlement
types of
commodities was

Peak levels of participation in the NSLP were reached in 1979 when a daily
average of 27 million children ate school lunches. Participation declined from
1980 to 1982. Since then, it has increased to the level of 24.6 million daily
lunches in FY 1990. The lunch reimbursement rate schedule in effect for
School Year 1989-90 is as follows: _

Paid
Reduced-price
Free

Regular Reimbursement Rates

Entitlement
Commodities

$0.1475
1.1325
1.5325

$0.1325
O.1325
0. 1325

_Year data was collected for this study.

Bonus
Commodities
$0.0800
0.0800
0.0800

Total
$0.3600
1.3450
1.7450
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The School Breakfast Program

The SBP provides Federal funds for non-profit breakfast programs in eligible
schools (i.e., public or private non-profit) and other approved child care
institutions. The program began operating in 1967 in significantly fewer
schools than the NSLP, but has grown at a faster rate than the older program.
Changes to the program in the 1980 and 1981 Omnibus Budget Reconciliation
Acts (OBRAs) reduced participation, but program participation has increased
each year since 1982. In 1989, P.L. 101-147 mandated that states initiate
outreach efforts to school districts to increase program participation. This
legislation also provides for start-up grants to assist schools initiating a
breakfast program. The current cost of the breakfast program (FY 1990) is
$594 million.
Initiated in 1967, the program was targeted to "nutritionally needy" childrenL
Throughout its early history, legislation stressed the need to reach children in
poor areas, especially rural areas where children might have to travel great
distances to school, and children of working mothers. As with the NSLP,
Federal SBP reimbursement is based on the number of meals served. Permeal reimbursement rates vary in two ways. First, as in the NSLP, three
categories of reimbursement are established according to family income: paid
reimbursement is provided for breakfasts served to those from families with
incomes above 185 percent of poverty; reduced-price rates are established for
breakfasts served to children from families with incomes between 130 and 185
percent of poverty; and flee rates are established for breakfast served to
children from families with incomes below 130 percent of poverty. Second, a
"severe need" rate is established for flee and reduced-price breakfasts in
schools that served 40 percent or more of their lunches to children below 185
percent of poverty two years prior to the school year for which the rate is
claimed? Schools must also demonstrate that unusually high preparation
costs exceed the regular reimbursement. The breakfast reimbursement rate
schedule in effect for SY 1989-90 is as follows:

'Committeeon Agriculture, Nutrition, and Forestry, U.S. Senate, 1983.
:'Prior to the 1981 OBRA, schools could be designated as severe need if state
law required them to operate a breakfast program.

4
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Regular Reimbursement. Rates
Paid
Reduced-price
Free

$0.1750
0.5600
0.8600

Severe Need
Reimbursement
$0.1750
0.7200
1.0200

Federal law prohibits schools from charging students who qualify for free
breakfasts, but allows them to charge up to $0.30 for reduced-price
'
breakfasts. There is no limit placed on what paying students may be charged
for breakfast.
Most subsidies are for meals served in elementary schools; not only do more
elementary schools participate in the program, but student participation is
much greater in these schools. The great majority of children who participate
in the program receive free breakfasts (i.e., have incomes below 130 percent
of poverty). In 1990, 86 percent of all breakfasts were served free or at a
reduced-price rate.

DEFINING

MEAL

COSTS

The major goal of the study is to develop a direct measurement methodology
that will obtain valid and reliable estimates of the full cost of producing school
lunches and breakfasts. In existing reporting systems, the definition and
measurement of meal production costs depends on the vantage point adopted
and on how the information is to be used. At the local level, cost accounting
systems are designed to inform managerial decisions. Most often, school
districts expect their food service authorities to operate at the break-even
level. The cost elements included in the SFA's cost accounting system are,
for the most part, limited to those costs that the food service authority is
expected to cover from revenues generated from food service sales and
government reimbursements. These costs may not reflect the full cost of meal
production in the school district. For example, they may not include the cost
of school district resources used in support of SFA operations. Conceptually,
however, the full cost of meal production should include the current cost of all
resources used in meal production, including those charged to the SFA budget
and those charged to other budgets or donated. These costs include:
*

Direct Meal Production Costs, Direct meal production costs
are those directly traceable to meal production and service.
They include such items as food cost, SFA food service labor
costs, and other identifiable meal production costs (e.g.,
supplies).
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·

Non-meal Production Costs. These costs can be incurred at
the SFA and school district level. These costs are not directly
traceable to meal production, but support the production of
meals in schools. At the SFA level, these costs include labor
for food service administration and other SFA support activities,
the cost of the facilities occupied by the SFA, storage and
transportation of foods, and transportation of meals within the
district.
School district costs (both labor and materials), while not always
traceable.to SFA operations, nevertheless facilitate these operations and
should properly be included in the full cost of meal production. For
example, school district business managers often are responsible for
SFA as well as school district purchases; school principals, custodians
and secretaries provide administrative services that facilitate the
operation of school cafeterias; and cafeteria and kitchen utility costs are
often included in school district utility bills. Other examples of school
district costs include: the cost of school facilities used to store and
transport inventories of food (and other SFA supplies); the cost of
school district facilities used to prepare and serve meals; and the cost
of transporting meals prepared at central or base kitchens to satellite
and receiving kitchens.
Some or all of these costs may be directly charged to the SFA and
appear as line-items on the SFA financial statement; they may appear
as part of an indirect cost rate; or they may be absorbed by the school
district and not charged in any way to the SFA.

·

Costs of Other Resources.
Examples of other resources
(which may be meal production or non-meal production costs)
that do not appear in either SFA or school district budgets are:
volunteers and student aides who routinely assist in the
cafeteria; and depreciation of capital equipment.

OVERVIEW
ACTIVITIES

OF THE STUDY APPROACH

AND DATA COLLECTION

The study used information obtained from case studies of 18 SFAs to test the
feasibility of a new methodology for measuring the full cost of producing
NSLP-reimbursable
lunches and SBP-reimbursable breakfasts.
In contrast to
the methods used by SFAs and prior research studies, this methodology relies
on the direct measurement of the costs attributable to the various SFA
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activities rather than the use of indirect allocation rules._ Exhibit 1.1 presents
an overview of the study approach.
The methodology consists of four elements:
1)

measuring the full cost of SFA operations;

2)

distributing the full cost of SFA operations to the production of
lunches, the production of breakfasts, and non-meal production
activities;

3)

distributing a share of the cost of non-meal production activities
to the production of lunches and breakfasts to obtain the full
cost of producing these meals; and

4)

distributing the full cost of meal production to the production of
reimbursable and non-reimbursable
meals.

To complete these four processes, data were collected during on-site visits to
each of the 18 SFAs. Data collectors reviewed SFA financial statements,
meal production records, recipes, invoices, and other documentation. SFA
and school district officials were interviewed to provide data to impute the
value of school district costs that were not charged to the SFA budget. Food
service staff participated in a time study, using a simple grid to check off their
activities to provide data on the distribution of labor costs across food service
activities. A sample of meals taken by students was observed to obtain data
on the distribution of menu items sold between reimbursable and nonreimbursable meals. The relationships between these data collection activities
and the four components of the study design are summarized in Exhibit 1.2.
Data collection activities were conducted in three separate phases. In Phase 1
study staff from Cambridge visited each school district participating in the
study to discuss data collection with the food service director, review practice
day Time Records, train meal observers and kitchen managers for the Phase 2
data collection, and visit the meal observation schools to supervise the meal
observers during the first day of data collection. Forms were left with the
food service director to assemble the required information (which would be
reviewed during the Phase 3 site visit).
During Phase 2, meal production records were collected in a sample of
schools for a period of five consecutive school days (i.e., the study week).

_These indirect cost allocation methods are discussed in Chapter II.

7
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During this period all kitchen staff in the sample of schools completed Daily
Time Records. In a subsample of schools, on-site meal observers recorded
the foods selected by students at breakfast and/or lunch for the 5-day period. _
In Phase 3 study staff visited each school district to review the SFA's expense
statement with the SFA director and/or business manager. Information needed
to identify and estimate the unreported costs and the cost of food and labor for
the sample week were obtained during this visit. This visit was also used as
an opportunity to review incomplete (or questionable) Phase 2 data with the
food service director and/or kitchen managers.

lln the meal observation schools, the production records were completed by
the meal observers. In the non-observation schools, kitchen managers
completed the meal production records.
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Exhibit1.1

Overviewof MealCostAnalysis
FullCostof SFAOperations
· TotalSFAreported
cost
· Imputed
valueof"non-reported"
cost

Functional

Analysis

· Directcostoflunchproduction
· Directcostofbreakfast
production
· Non-meal
production
costs

TotalCostof LunchProduction

TotalCostof BreakfastProduction

· Totaldirectcostoflunchproduction
· Shareofnon-meal
production
costs

· Totaldirectcostofbreakfastproduction
· Shareofnon-meal
production
costs

NSLPLunchCost

OtherLunchCost

SBPBreakfastCost

OtherBreakfastCost

· TotalCostofNSLP
LunchProduction
· CostPerNSLPLunch

· TotalCostofNon-ReimbursableLunchItems

. TotalCostofSBPBreakfastProduction
· CostPerSBPBreakfast

· TotalCostof Non-ReimbursableBreakfastItems
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Exhibit 1.2

DataCollectionActivitiesby StudyComponent

Elementof Methodology

DataCollection Activity

Measurethe FullCostof SFAOperation

· reviewtheSFA'sannualfinancialstatementwith SFA
and school district officials to verify reported costs
and to identify "hidden costs"; and
· obtaininformationneededto imputethevalueof
these hidden costs.

Distributethe Full Costof SFAOperationbetween
LunchProduction,BreakfastProduction,and NonMeal ProductionActivities

- reviewmealproductionrecords,recipes,and invoices
to directlymeasurethecostof foodusedin lunchand
breakfastproduction;and
· conducta timestudyto identifythe laborcosts
attributableto lunchandbreakfastproductionand
non-mealproductionactivities.

Distributea Shareof Non-MealProductionCoststo
Lunch and Breakfast Production

· no separatedatacollection;alternativeapproaches
for allocation of non-meal production costs based on
distributionoffoodand laborcostsare discussedin
Chapter 3.

Distributethe FullCostof ProducingLunchesand
Breakfasts between Reimbursable and NonReimbursableMeals

. observea sampleof mealstakenby studentsto
identify the quantity of each menu item sold that is
attributable to reimbursableand non-reimbursable
meals.
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CHAPTERH
A METHODOLOGY
FOR THE DIRECT MEASm
FULL COST OF MEAL PRODUCTION

MENT OF THE

To determine the full costs of NSLP-lunches and SBP-breakfasts, it is
necessary to separate costs attributable to these reimbursable meals from the
costs of non-reimbursable meals produced by the SFAs. The inherent
problem in allocating meal production costs is the issue of joint production.
School meal production involves the preparation and service of a range of
meals and menu items, including NSLP-lunches, SBP-breakfasts, a la carte
items, adult meals, and so on. Clearly these different types of meals require
different amounts and kinds of food as well as different amounts of labor for
preparation and serving. The problem is that the different meals are produced
jointly--there is for example, no separate accounting of the food purchased or
used to produce a la carte items or adult lunches, or reimbursable and nonreimbursable meals. However, if a given menu item is taken as part of a
reimbursable meal, its cost should be allocated to reimbursable meals. If the
same menu item is taken as part of an a la carte lunch or an adult meal, its
cost should be allocated to non-reimbursable meals.
Historically, SFAs have used a variety of indirect methods to allocate their
costs between reimbursable and non-reimbursable meals (e.g. algorithms based
on untested assumptions). _ Similarly, researchers have used econometric
methods to estimate per-meal costs in the NSLP and SBP. This study used an
alternative approach, described in this chapter, which relied on direct
measurement (through observation and detailed record reviews) of the costs
attributable to specific SFA functions or activities.
Direct observation of portions served in reimbursable
meals addresses the issue of the joint meal production
feasible direct measurement. This type of observation
studies. It is also a type of data collection that could
for their own analyses of meal costs.

MEASURING
Definition of Full
Costs

and non-reimbursable
and achieved the goal of
could be used in other
be replicated by SFAs

THE FULL COST OF SFA OPERATIONS

As an organizational unit within a school district, an SFA may be viewed as a
cost center for which school district management chooses to accumulate and
report operating costs 2. Full-cost accounting requires that the cost of all

_Some elements of direct measurement are used by SFAs in Maryland to
allocate labor, food and other costs to various SFA activities.
2Some SFAs include more than one school district.
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resources used by the SFA be identified and attributed to SFA operations.
These include costs incurred by and charged to the SFA (reported costs) as
well as costs incurred by the school district for activities in support of SFA
operations. These latter costs may or may not be charged to the SFA. Fullcost accounting also requires that the value of in-kind contributions (e.g.,
donated commodities and volunteer labor) be included as a cost of SFA
operations.
Exhibit 2.1 illustrates the various components of the full cost of SFA
operations. The full cost of SFA operations includes both those costs that are
reported on annual financial statements and unreported costs which must be
identified and measured.

Procedure for the
Determination of Costs

A standardized and comprehensive cost reporting form was developed and
used to measure total SFA costs. This form facilitated the identification of all
cost elements, including those that appear on SFA or school district financial
statements and those that do not. This form also allowed for uniform
recording of cost elements across SFAs. Study staff reviewed SFA and school
district financial records and audit reports, and when appropriate, reviewed
purchase orders and invoices as part of an on-site visit to each of 18 SFAs.
The use of a standard definition for each cost element enabled study staff to
identify what is, and what is not, included in an SFA's reported costs.
Exhibit 2.2 identifies the major line-item categories that were used in the
study. Each major line item is defined and discussed below. Where
necessary, additional sub-items were used to collect information from those
SFAs that maintained such detail.

Labor Costs

Labor costs are expenses associated with services provided by SFA employees
and other school district employees. The major line items within this class of
COSTS are:

1.

Waees and salaries paid to employees.

2.

Fringe benefits and payroll taxes, including benefits paid by the
employer (such as health insurance) and payroll taxes (such as
the employer's share of Social Security taxes).

These costs may appear on the SFA financial statement as direct labor costs or
(in the case of school district staff) as part of an indirect rate charge. In some
instances, the costs may not appear on the SFA statement at all and may
instead be embedded in direct labor costs on the school district financial
statement. For example, in many SFAs, the school district business manager
is responsible for the preparation of bid specifications for SFA purchases
(food, equipment, and supplies) and may also be responsible for contracting

12
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Exhibit2.1
Components of the Full Cost of SFA Operations

MaterialCosts
Includes:
· Commercial
foodpurchases
- Donated
commodities
4'
· Inventories
used

OtherMealProductionCosts
Includes:
· Supplies
&expendable
equipmentusedinproduction
&
4,
service
· Otheridentifiable
production
costs

ProductionLaborCosts
Includes:
- Laborusedtoproduce
andservelunchesand
breakfasts

SFAMealProductionCosts

-IOtherSFANon-LaborCosts
Includes:
· Supplies
& expendable
_uipment +
- Utilities
· Rent
· Contract
services
· Depreciation
· Indirect
chargesbyschooldistrict

Non-Production
LaborCosts
Includes:
· SFAmanagement
. Maintenance
&repair
· Storage
& transportation
offood
. Transportation
ofmeals

_._

SFANon-MealProductionCosts
Z

TotalSFAReportedCost

'l'
SchoolDistrictCostsNotIncluded
inDirector IndirectChargesto SFA =1
=
Includes:
"Offbudget"labor
· Otherschooldistrictcostsin
·

VolunteerLaborCosts
=_

TotalUnchargedCosts

°

supportofSFA

FullCostof SFAOperations

Table of Contents

Exhibit2.2

MajorLine-ItemCategories

A. Labor
1. Salariesandwages
2. Fringebenefitsandpayrolltaxes
B. Food
1. Purchased
food
2. Donated
commodities
3. Inventory
use/loss
C. OtherDirectOperatingCosts
1. Supplies
andexpendable
equipment
2. Utilities
3. Rent
4. Contracted
servicesandinteragency
payments
5. Otherdirectoperating
costs
D. OtherReimbursable
Costs
1. Capitaldepreciation
2. Indirectcosts
E. Unallowable Costs
1. Volunteer
labor
2. Interestandfinancing
3. Otherunallowable
costs
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for services. Thus, he or she may also function as the SFA business manager.
A review of financial statements may reveal that:
a)

a portion of the business manager's salary has been directly
charged to the SFA budget and has been included in the SFA's
personnel line item;

b)

the school district business manager's salary is included in an
indirect charge to the SFA; or

c)

the school district has absorbed and not charged to the SFA the
cost of the business manager's time spent on SFA activities.

In case (a), the cost is reported and has been included in the appropriate cost
element. No adjustment is necessary. In case Co), the cost is reported, but
needs to be identified to make certain that it is counted. In case (c), the cost
of the business manager's activities on behalf of the SFA is not included
anywhere on the SFA's financial statement and therefore represents an
uncharged cost) It is therefore necessary to estimate the cost of this activity
and add it to the reported costs for personnel. SFA and district staff were
interviewed by study staff to identify off-budget staff and obtain professional
estimates for the time they spent on SFA work, which was valued on the basis
of documented salary and fringe rates.
Food Costs

Food costs include the following major line items:
1.

Purchased food including all raw foods, prepared foods, oils,
spices, condiments and other edible goods.

2.

Donated commodities as valued by USDA plus charges for
storage, delivery and administration of commodity distribution
or processing?

tAmong the 18 SFAs included in the Pilot Study, school district staff were
never directly charged to the SFA account (case [a]). School district labor
was always included in indirect cost when a district had indirect costs (case
[b]). Thus if not included in indirect costs, school district staff costs were not
charged to the SFA either directly or indirectly (i.e., these costs were
absorbed by the school district).
2Storage and transportation costs may be incurred at the state level. To the
extent that such costs are not charged to the SFAs these represent hidden
costs. This study did not attempt to measure such costs.
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3.

Inventory use or loss, equal to the value of the beginning
inventory of purchased and donated foods minus the value of
the ending inventory of purchased and donated food.

Commercial food purchases always appear as line items in the SFA financial
statement. While the value of donated commodities may not appear on their
financial statement, SFAs must maintain audit records of commodities
received. USDA-assigned values for commodities were obtained from SFA
records. Although there is variation across SFAs in how inventory records
are kept, it was possible, at a minimum, to identify beginning and ending
inventories for the school year. _

Other Direct Operating Costs

Other direct operating costs are those costs other than food and labor that can
be directly traced to SFA operations. The major line items in this class of
costs are:
1.

Supplies and expendable equipment, including goods used
directly in food production (e.g., disposable utensils) and goods
used in support functions, such as cleaning products and
gasoline for food delivery vehicles.

2.

Utilities charged directly to the SFA or via the school district
for services such as electricity, natural gas and water.

3.

Rent paid for the use of equipment, buildings, and land.

4.

Contracted services and interagency payments, which include
fees for professional services (e.g., accounting), equipment
repairs, storage, and other services provided by contractors or
other school district agencies.

5.

Other direct operating costs, such as communications, that are
not included in the other direct operating cost line items.

Any or all of these items may appear on the SFA financial statement. For any
that did not, an estimate of the value of the uncharged cost was obtained from
the SFA and/or school district records.

teach district used its own procedure to value its inventory. The study did
not obtain information on the methods used to calculate the value of
inventory.
16
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Other Reimbursable Costs

Other reimbursable costs are costs which are allowable under Federal
regulations but are either non-operational (i.e., are not a current expense) or
not directly traceable to specific food service activities (e.g., lunch
production). The major line items in this class of costs are:
1.

Capital depreciation, such as depreciation of kitchen equipment,
vehicles, other equipment, and buildings.

2.

Indirect costs attributable to food service operations, including
SFA activities and support services provided by other district
departments.

Capital depreciation may appear on the SFA financial statement as a direct
charge, or be included in the indirect rate. If not included in the financial
statement, it was imputed from information contained in equipment
inventories.
Unallowable Costs

Unallowable costs are costs that are not eligible for Federal reimbursement but
are part of the full cost of food services. In this class of costs, the major line
items are:
1.

Volunteer labor, including wages and fringe benefits that would
be paid if employees performed tasks instead of volunteers.

2.

Interest and other financing costs incurred to finance purchases
of equipment, buildings and improvements.

3.

Other unallowable costs, such as legal settlements, claim
expense, and bad debt expenses.

Because these costs are unallowable, they rarely appear on the SFA financial
statement, and must be identified through interviews with SFA staff. While
interest and financing costs and other non-reimbursable costs such as legal
settlements may not appear on an SFA's financial statement, some record of
these costs was available at the school district level. Records are not
maintained for volunteer labor. The use of volunteers was identified during
the interviews with SFA managers.
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RESULTS
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OF THE PILOT

OPERATIONAL
ldentO_ing and Measuring
Unreported Costs

TEST

RESULTS

The process of identifying unreported costs involved reviewing the SFA's
annual expense statement with the SFA director and/or SFA business
manager. Where applicable, the process also involved reviewing the
supporting documentation for the school district's indirect cost rate with the
school district business manager. The objective of this review was to
determine the inclusiveness of each line item on the expense statement-- did
the reported cost include all of the cost attributable to food service operations?
For each line item, this review also sought to determine if unreported or
under-reported costs were included in the school district's indirect cost rate.
The review of SFA expense statements and school district indirect cost
documentation identified those cost elements for which costs would have to be
imputed. Respondents were asked to provide (or identify sources for) the
information needed to impute the costs. With a few minor exceptions,
respondents were both able to identify unreported costs and to provide the
information needed to estimate their value. _ There is no apparent relationship
between the type of production system (i.e., on-site vs. satellite systems) and
the elements of unreported costs? We believe that the methodology is
applicable in all of the types of SFAs that were included in the Pilot Study-large/small, on-site/satellite, FSMC and vended meals, and very large SFAs?

Major elements of unreported costs include:
·

off-budget labor;

·

space costs;

_Although in most cases the information used to estimate unreported costs was
taken from source documentation (e.g.; equipment inventories), in some
instances (e.g., off-budget labor) there is no test of the validity of the
information provided by the respondents. In this regard, the pilot test should
be viewed as a test of the completeness of the data provided on unreported
costs not of the validity of the data.
2There was, however, a relationship between the cost reporting system used
by a state and the use of indirect cost rates by SFAs. SFAs in states that
provided guidelines for the calculation of indirect costs were more likely to
use indirect cost rates.
3In SFAs that use FSMCs, the primary respondent
rather than an SFA director.
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·

indirect costs that are not charged to the SFA budget;

·

utilities; and

·

equipment depreciation.

Taken together, these five cost elements accounted for an average of 98
percent of the unreported costs in all study sites.
Off-Budget

Labor

Off-budget labor includes both school clistrict central staff and in-school
personnel that spend some portion of their time working on food service
activities. It does not include the time spent by teachers and other school
personnel supervising ,students of breakfast and lunch. Respondents had no
difficulty identifying these individuals. The key to the identification was a
comprehensive list of food service activities. Respondents were simply asked
to identify those individuals that were not charged to the SFA budget who
were involved in performing these activities. SFA directors were well aware
of the school district central staff that worked on food service activities.
Similarly, school principals (or their designees) had no difficulty identifying
the personnel in their school that worked on food service activities.
Respondents also had no difficulty in providing estimates of the amount of
time off-budget staff spend working on food service activities. Quite often
SFA directors were able to provide professional estimates of the amount of
time school district central staff devoted to various food service activities. In
cases where the SFA director could not provide such estimates, estimates were
obtained directly from school district staff (or their supervisors). As an aid in
constructing the estimates of time use, respondents were asked to think in
terms of individual food service tasks (e.g., preparing bid specifications or
picking up donated commodities). For each task they were asked to estimate
how long it took to perform the task one time and the number of times per
year the task was performed. Similarly, school principals were able to
construct time-use estimates for school staff involved in food service activities.
Space Costs
None of the 18 SFAs included in the pilot study were charged for the use of
school district facilities such as kitchens and warehouse space. The
information needed for imputing the value of school district facilities used by
the SFA included: 1) the amount of school district space used by the SFA
(i.e., square footage), and 2) the rental value of comparable space.
All school districts in the study were able to provide the area or dimensions
for at least a representative sample of school kitchens and warehouses if
applicable. In some cases, these data were obtained centrally from the school
district facilities department, while in other cases the data were obtained
directly from school principals.
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Obtaining an estimate of the rental value for comparable space was more
problematic. Study staff contacted local realtors and chambers of commerce
to obtain the range for the rental value of comparable space. While in nine
cases, an estimate of the rental value of commercial/industrial space in the
vicinity of sample schools could be obtained, in the other nine cases the
realtors indicated that there was simply no comparable space in the vicinity.
In cases where an estimate of the rental value of commercial/industrial space
could not be obtained, an estimate of the construction cost for institutional
kitchens was used. Nationally, estimated construction costs for institutional
kitchens ranges from about $120 to $160 per square foot.' These costs
include plumbing and electrical connections, but do not include kitchen
equipment. The range in construction cost is due to type of materials used
and regional differences in cost. Therefore, a cost of $150 per square foot
was amortized over a 30-year period (straight-line depreciation) to obtain an
cost estimate of $5 per square foot. In view of the difficulty of obtaining
estimates of the rental value for comparable space, it is recommended that
construction costs be used in future applications of this methodology.:
Equipment

Depreciation

Nationally, relatively few SFAs record equipment depreciation costs? While
it was anticipated that obtaining an estimate of equipment depreciation might
be problematic, this proved not to be the case. All SFAs in the pilot study
that did not report equipment depreciation were able to provide a
comprehensive inventory of the equipment used by the SFA including kitchen,
warehouse, and central office equipment. These inventories included date of
acquisition and purchase price and often brand names.' These data were used
to estimate the annual depreciation cost using a straight-line method for a 12year period?

'Personal communication with Jackson Construction,

Boston, Massachusetts.

Zln a national study, it would be desirable to include a small survey of
construction companies or architectural firms to obtain regional estimates of
these construction costs. The annual construction cost index could then be
used to update these estimates periodically.
3R. St. Pierre, et al Evaluation of Alternatives to Conunodity Donation
the NSLP: Study of Operating Costs, Student Benefits, and
Administrative Feasibility (Vol. 4), (Cambridge, MA: Abt Associates,
1985).

in

'To the extent that equipment on the equipment inventory had been fully
depreciated in prior years, then the estimate of depreciation based on the
equipment reported on the inventory would overstate true depreciation costs.
Vrne 12-year period was specified by FNS in its guidelines for cost-based
accounting in the NSLP. FNS(CN) Instruction 796-1 (June 26, 1978).
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Utilities
Post studies have found that SFAs are rarely charged directly for the cost of
utilities. As a rule, school districts do not maintain separate meters to record
the utilities used by school kitchens. Occasionally there is a direct charge for
bottled gas used for cooking. Among the pilot study sites, all school districts
that computed an indirect cost rate included the cost of utilities in indirect
costs. _ However, for nine of the 18 pilot study sites the cost of utilities were
not included in reported costs. The cost of utilities for these nine SFAs had to
be imputed.
All nine school districts were able to provide information on the district's total
cost of utilities for SY 1989-90. While the business managers in these
districts agreed that kitchen space used a disproportionate share of utilities,
only a few would venture a guess about the proportion of utilities cost that
should be allocated to food service. Those that did estimated that between 15
and 25 percent of the utilities costs should be allocated to food service. A
rate of 20 percent of the district utilities cost was therefore used as the share
attributable to food service. Across the SFAs in the study, imputed utilities
costs represented an average of only 2.6 percent of the full cost of SFA
operations. Thus, the estimate of the full cost of SFA operations should not
be very sensitive to the proportion of a district's utilities allocated to food
service? In future studies one could allocate utilities using the proportion of
the square footage in school district buildings used by food service.
Indirect

Costs

One-half of the school districts in the study compute indirect cost rates.
Districts use a state-approved indirect cost rate to charge a portion of these
costs to the food service program, enabling the district to recover them from
federal and state reimbursements.
The items included in indirect costs varied among the school districts in the
study. Each state has a different procedure for determining which costs can
be included in the indirect rate. Differences in district accounting and
organization also affected the composition of the indirect cost pool.

_Note that some school districts compute the indirect costs that are attributable
to food service but do not charge the SFA for these costs.
2See Appendix H for comments by food service consultant John M. Callahan
regarding the assignment of space and utility costs. One could obtain a more
precise estimate of the cost of utilities for school kitchens by using the
manufacturers' estimate of the energy requirements for the kitchen equipment
in a sample of schools in conjunction with estimates of the daily hours of
operation and the number of operating days per year. Such a procedure does
not appear to be cost effective -- the gains in precision would not be
commensurate with the costs of obtaining the requisite data.
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The following administrative and support functions were included in indirect
costs in some or all of the districts that calculated indirect costs of the food
service program:
·

general administration -- Superintendent's
Superintendent for Administration, etc.;

office, Assistant

·

accounting and finance, including budgeting, financial reporting,
bookkeeping, payroll, purchansing, and accounts payable;

·

central services, such as data processing and printing;

·

personnel administration;

·

warehousing and transportation of food and other supplies;

·

physical plant operations, including custodial services, utilities,
and waste removal;

·

facilities acquisition and construction, including procurement,
oversight, and other non-capital expenditures; and

·

maintenance of plant and equipment.

Generally, the types or objects of expenditure charged as indirect costs are
those that the district incurs to perform these functions. Salaries and
employee benefits are the most common types of indirect expenses. Nonlabor costs, such as materials and contracted services, are also included in
many districts' indirect cost rates.
Some school districts compute the indirect costs attributable to food service,
but do not charge the SFA for these costs or charge only for a portion of the
indirect costs.' Where this occurred, the indirect costs that were not charged
to the SFA were included as an unreported cost. Estimates of other elements
of unreported costs were made only if these cost elements were not included
in the school district's computation of indirect costs. As noted above, this
was the case for utilities for all districts that computed indirect costs. In
addition, some or all of the school district personnel that were identified as
spending some portion of their time working on food service activities were
included in indirect costs. Where this occurred, these individuals were not
included in the study's estimate of off-budget labor costs as their cost had
already been included in indirect costs.

XSeven of the 18 study sites had such "uncharged" indirect costs. Five were
in full-cost accounting states that provide SFAs guidance on the calculation of
indirect costs but do not require school districts to charge these costs to food
service operations.
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Allocating Food
Costs to Breakfast
and Lunch

The process of identifying the cost of food used in breakfast and lunch
production included the following activities:
·

A review of menu and production records with kitchen
managers to identify all food items produced for breakfast and
lunch during a 5-day period. Serving size and number of
servings produced, including leftovers, were recorded by
locally-hired study staff "meal observers" on a Menu and
Production Record.

·

A review of recipes used in the production of each food item
with the kitchen manager to determine the quantity of the
ingredients used in the production of each food item. Meal
observers recorded the quantity of each ingredient used and
whether the ingredient was a USDA donated commodity on a
Recipe Cost Form.

·

Obtaining the average unit price paid for each ingredient (or the
USDA-assigned value for donated commodities). SFAs
provided master price lists for all foods acquired. These prices
were matched to the ingredients used during the 5-day study
week by staff in Cambridge following the completion of data
collection?

·

Obtaining counts of the number of NSLP lunches and SBP
breakfasts served at each school in the study sample for the
study week. These data were provided by the SFA director on
a Meals Served by School Grid.

Data collectors were required to complete a separate Menu and Production
Record for each meal for each day of the 5-day study period. On this form
the data collector was required to list all food items that would be served at
that meal including items that could be taken as part of the reimbursable meal,
and items that were available only as a la carte or sold only to adults.
While data collectors and kitchen managers were able to accurately identify all
of the reimbursable foods being served at breakfast and lunch as well as the
non-reimbursable food items being served at breakfast, a review of the data

XAAI hired local people to serve as meal observers during a 5-day observation
period. These people were recruited for the study by the SFA directors in the
participating school districts. A two-day training session was held in each
SFA for the meal observers.
2See Appendix B for further instructions on how to identify the costs of
ingredients used in meals for the sample week.
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indicates that in many instances they failed to record some (or all) of the nonreimbursable food items served at lunch.
Reimbursable food items are usually listed on the planned menu for the day or
week. While there are substitutions, these are usually noted on the kitchen
manager's copy of the planned menu. In addition, kitchen managers are well
aware of what is being prepared for the reimbursable meals and will readily
identify substitutions when probed by the data collector. Non-reimbursable
food items (i.e., items that are only available a la carte or sold only to adults)
are usually not listed on the menu and require probing to be identified. In
addition, because these data were collected by the kitchen managers in the
non-observation schools, it is likely that in these schools the kitchen managers
simply did not think of the a la carte items being served when they prepared
the Menu and Production Records for this study. It is, however, unlikely that
much (if any) a la carte food was omitted at breakfast. For the most part,
breakfast consists of reimbursable items being served to children approved for
free and reduced-price meals. The foods served to these children tend to be
reimbursable items with very few strictly a la carte items available at
breakfast. Non-reimbursable food costs at breakfast are almost entirely food
items served to adults.
Many schools serve a large number of a la carte items at lunch. These items,
which are available to both students and adults, may represent a large portion
of the total food cost at lunch. Thus, the potential for missing a la carte food
items is much greater at lunch than at breakfast. Analysis suggests that these
a la carte items were not reliably recorded on the Menu and Production
Records for lunch. The under-reporting of non-reimbursable food items
served at lunch results in an over-estimate of breakfast food costs as a
proportion of total food costs and an under-estimate of lunch food costs as a
proportion of total food costs. It should, however, be emphasized that an
awareness of the potential for under-reporting
non-reimbursable lunch food
costs can eliminate this problem in future applications of the methodology.
Appendix C illustrates how the under-reporting
of non-reimbursable lunch
food costs affects the study estimates. This Appendix also presents an
alternative approach to estimating the cost per reimbursable breakfast and
lunch which relies on parameters which were measured reliably in the pilot
study, and eliminates the effect of the under-reporting of non-reimbursable
lunch food costs. This alternative approach was used to produce the
estimates for the pilot study sites included in this report.
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Allocating Food
Costs Between
Reimbursable and
Non-reimbursable
Meals

The allocation of food costs between reimbursable and non-reimbursable
meals is based on estimates of the cost of food that students actually take
as part of reimbursable meals. To derive these estimates, meal observers
recorded the food items selected by a sample of students taking reimbursable
meals in the sample schools.
The meal observers used in each pilot study site were all either retired kitchen
managers or substitute kitchen workers. Meal observers received one day of
formal training by study staff from Cambridge and were monitored during
their first day of meal observations.
No significant difficulties were noted
during the monitoring, nor in a de-briefing session held after the first day of
observations.
Field staff were able to observe nearly all of the breakfasts served at their
school each day. First, there was usually only one serving line to observe the
relatively few breakfasts that are served at each school. Thus, observers did
not have to divide their time among multiple lines as was the case for lunch at
most schools. Second, there were usually relatively few choices available to
students at breakfast which facilitated both the observation and recording of
student food selections.
At lunch, observers divided their time equally among the different serving
lines. Thus, the maximum number of lunches that could be observed on a
given day was equal to the total number of reimbursable lunches served
divided by the number of serving lines. In most instances the number of meal
observations actually recorded approximated this maximum. While there were
more food choices available at lunch, observers did not experience any
difficulty observing and recording student food selections. Observers were
trained to set up the observation form to reflect the likely combinations that
would be taken by students based on discussions with the kitchen managers.
This grouping of food items on the observation form greatly reduced the need
to visually scan the page in search of the food items taken by students.
These data were used to reliably estimate the food cost for reimbursable
meals, and thus the food cost per reimbursable breakfast and reimbursable
lunch, for the observation week. Problems occurred, however, in using study
week estimates of the proportion of lunch and breakfast food costs that are
reimbursable to distribute total meal production costs between reimbursable
and non-reimbursable meals. As discussed above, the food costs for nonreimbursable food items served at lunch were under-reported on the Menu and
Production Record. This leads to an over-estimate of the proportion of lunch
food costs that are reimbursable, but does not affect the estimate of the
proportion of breakfast food costs that are reimbursable. The alternative
approach discussed in Appendix A eliminates the effect of the parameter that
was less reliably measured by replacing it with a more reliable alternative
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estimate. The meal cost estimates presented in the next section are based on
this alternative approach.
Again, it should be emphasized that an awareness of the potential for underreporting non-reimbursable lunch food costs can eliminate this problem in
future applications of the methodology. However, it is recommended that the
alternative approach be used to obtain meal cost estimates as it eliminates the
reliance on a parameter that may be less reliably measured.
Identifying and Allocating
Labor Costs to SFA
Activities

SFA labor costs were allocated to SFA activities based on the proportion of time devoted to each activity. A time study was used for kitchen staff
to obtain estimates of the distribution of time across activities.
Professional
estimates made by SFA staff were used to obtain the distribution of time
across activities for SFA staff not represented in the time study (e.g., central
SFA staff). In practice, both procedures worked well. Those problems that
were detected can easily be corrected in any future application of the
methodology.
Time Study
SFA staff participating in the time study had to complete a Daily Time Record
for a 5-day period. While these staff were not provided any training on how
to complete these forms, instructions were provided along with a sample of a
completed form. Staff completed a time record for a practice day and the
completed forms were reviewed by study staff with feed-back provided as
needed.
The Daily Time Record identified eight mutually exclusive and exhaustive
activities:
·

set up/make/serve breakfast;

·

set up/make/serve lunch;

·

baking for both breakfast and lunch;

·

other work on both breakfast and lunch;

·

set up/make/serve

·

food service administration/other

·

non-food service activity; and

·

breaks/non-assignable
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Detailed definitions and examples were provided for each activity.
Completion of the form required staff to make a vertical line starting at the
time where an activity began and continuing to the time that an activity ended.
In this way, all time from the start to the end of the work day would be
properly recorded.
For the most part, people did not have any problems completing the form.
However, review of the data indicated that there was confusion regarding the
category "set up/make/serve other meals." This category was intended to
include all meals other than breakfast or lunch requiring separate
preparation, including such things as catering activities, and meals prepared
for senior citizen centers. If separate preparation was not required,
preparation/service of meals for other programs was to be included in the
"breakfast" or "lunch" categories. For example, preparation of breakfasts for
a Head Start center in the school was to be included in the "breakfast"
category. It is clear from the amount of time that was allocated to the "other
meals" category that many people interpreted "breakfast" and "lunch" to
include only reimbursable meals. These people included the preparation time
for a la carte items and any other item that was not part of the reimbursable
meal in the "other meals" category. _ Additional examples and/or training
should eliminate this problem in future applications of the methodology.
Central

SFA Staff

SFA directors had no difficulty in allocating the time of central food service
staff across activities. In general these staff worked on a single activity such
as administration or two or three readily identifiable activities. In a few
exceptional cases, study staff needed to guide the SFA director through the
construction of a time-allocation estimate using a "bottom-up" approach
(identify the specific tasks performed, the amount of time it takes to perform
the task once, and the number of times per year the task is performed).
Allocating "Other" Costs
Between Breakfast and
Lunch Production

The study methodology directly measured the food and labor costs attributable
to breakfast and lunch production. However, a share of the remaining costs
had to be distributed to breakfast and lunch production to obtain the total
reported cost of producing breakfasts and lunches. In a preliminary analysis,
the sensitivity of the meal cost estimates to the method used to distribute these
"other" costs between breakfast and lunch production was examined. Three
alternative methods were tested:
*

the proportion of labor costs used in breakfast and lunch production;

qn the analysis, all food service time that was not included in the breakfast or
lunch categories was allocated to breakfast and lunch in proportion to the time
directly spent on breakfast and lunch production.
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*

the proportion of food costs used in breakfast and lunch production;
and

*

the proportion of direct costs (i.e., labor plus food costs) used in
breakfast and lunch production.

Exhibit 3.1 presents the reported cost per reimbursable meal for each of the
pilot study sites by the basis for allocating other costs to breakfast and lunch
production.
As expected, the estimates of reported cost per reimbursable meal
are sensitive to the relative labor intensiveness of breakfast and lunch
production. However, the breakfast estimates are far more sensitive to the
allocation method used than the lunch estimates. On average, there are no
significant differences in the reported cost per reimbursable lunch among the
three allocation methods.
The average cost per reimbursable breakfast is significantly lower when the
allocation is based on food costs than when the allocation is based on labor
costs ($1.024 vs. $1.294). s This results from two factors. First, breakfast
production tends to be far more labor intensive than lunch production? The
labor cost method therefore allocates proportionately more of other costs to
breakfast than the food cost method. Second, because the breakfast program
is substantially smaller than the lunch program, any given shift in the
allocation of other costs between breakfast and lunch production will have a
larger effect on the unit cost of breakfast than on the unit cost of lunch. As
the total direct cost basis for allocating other costs avoids this problem, this
method is recommended for use in future applications of the methodology. In
the remainder of this report all further references to cost per reimbursable
meal use estimates based on the total direct cost allocation method.
Allocating Total Lunch
and Breakfast Cost to
Reimbursable and NonReimbursable Meals

The previous steps result in total lunch and breakfasts costs for a sample
week. Total meal costs (for both meals) were allocated to reimbursable and
non-reimbursable meals based on the proportion of food costs attributable to
each meal during the sample week. For further details on how to distribute
total meal cost to reimbursable and non-reimbursable meals, see Appendix B.

'Statistically significant at the .05 level.
2Observations made in this study indicate that the labor used in breakfast
production is relatively fixed while the volume of food used varies with the
number of servings produced. For example, a food service worker can just as
easily prepare food for 100 breakfasts as for 50. Given the relatively small
number of breakfasts produced at each school, labor cost per meal tend to be
higher for breakfast than for lunch.
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Exhibit

3.1

Reported Cost Per Reimbursable
Meal:
By Basis for Allocating "Other" Costs

Breakfast

Lunch
Allocation Basis

SFA ID

Direct Cost

Food Cost

Labor Cost

Direct Cost

Food Cost

Labor Cost

01

$0.981

$1.076

$0.885

$1.353

$1.335

$1.372

02

1.233

1.048

1.420

1.437

1.453

1.421

03

1.245

0.945

1.605

1.280

1.292

1.266

04

1.462

1.147

1.758

1.521

1.560

1.484

05

1.218

1.112

1.352

1.221

1.255

1.179

06

1.063

0.816

1.289

1.263

1.309

1.221

07

1.283

1.139

1.374

1.579

1.600

1.566

08

1.153

1.032

1.248

1.623

1.638

1.611

09

1.314

1.101

1.530

1.474

1.529

1.419

10

1.076

1.101

1.057

1.704

1.711

1.698

11

0.987

0.996

0.980

1.199

I. 197

1.202

12

1.207

0.968

1.454

1.243

1.270

1.215

13

0.869

0.796

0.936

1.302

1.323

1.282

15'

N/A

N/A

N/A

N/A

N/A

N/A

16

0.683

0.856

0.530

1.484

1.424

1.537

17

1.492

1.253

1.765

1.435

1.466

1.400

18

1.383

0.848

2.291

1.034

1.088

0.942

19

0.922

1.178

0.523

1.288

1.220

1.394

Mean

1.151

1.024

1.294

1.379

1.392

1.365

Median

1.207

1.048

1.352

1.353

1.335

1.394

Std. Dev.

0.211

0.131

0.438

0.169

0.168

0.182

CV

0.183

0.128

0.339

0.123

0.121

0.133

'SFA 15 operated a small breakfast program in SY 1989-90 but discontinued the program for SY
1990-91. The allocation ratios reflect SY 1990-91 operations and cannot be applied to the SY 1989-90
financial data.
29

Table of Contents

MEAL

COST ESTB_TES

FOR THE PILOT

STUDY

SITES

This section discusses the cost estimates obtained for the 18 SFAs included in
the pilot study. It first examines the SFAs' reported costs and their
components. This is followed by a discussion of the magnitude and
composition of unreported costs. Finally, the meal cost estimates obtained
from the direct measurement approach used in this study are compared with
estimates obtained using indirect methods used in prior research studies.
Reported Costs

Reported

Cost by Line Item

Exhibit 3.2 presents the distribution of reported costs by major line item for
each of the 18 SFAs included in the pilot study. Across the study sample,
labor and food each accounted for an average of about 45 percent of total
reported costs; other costs including supplies, utilities, and contract services,
accounted for the remaining 10 percent. There is relatively little variation in
the proportion of reported costs accounted for by each of the major line items.
The coefficient of variation, (CV--the standard deviation divided by the mean)
of the labor share of reported costs is only 0.16, while the CV of the food
cost share is only 0.14.
Reported

Cost per Reimbursable

Meal

Among the pilot study sites, the range of reported costs per reimbursable
lunch was $1.034 to $1.704 with a median cost of $1.353 and from $0.68 to
$1.492 with a median cost of $1.207 for breakfast. The median cost per
reimbursable lunch for the pilot study sites is somewhat lower than the most
recent national estimate. Using indirect methods (see below), the Child
Nutrition Program Operations (CNPO) study estimated that the median SFA
incurred costs of $1.44 per lunch equivalent in SY 1988-89. Part of the
difference in estimated costs may be due to differences in methodology (direct
vs. indirect measurement). However, it must be remembered that the 18
SFAs included in the pilot study were purposively selected to test the
methodology in different types of school districts and do not constitute a
nationally representative sample. Given that the pilot study sample is not
nationally representative, one should not generalize the study estimates beyond
these SFAs.
As one would expect, there was somewhat more variation across the sites in
breakfast costs than lunch costs--the CV for breakfast was 0.19 compared to
0.13 for lunch. The relatively greater variability in the cost per reimbursable
breakfast reflects the variability in unit labor costs for breakfast. As noted
above, total breakfast labor costs in a school may be viewed as relatively fixed
because of the small size of the breakfast program. Thus, as the number of
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Exhibit 3.2
Distribution

SFAID

Labor

O1

44.8%

02

of Reported

Cost by Major Line Item

Food

Other

Total

44.4%

10.8%

100.0%

42.0

42.5

15.4

100.0

03

38.2

45.8

15.9

100.0

04

43.1

40.2

16.7

100.0

05

41.9

53.2

5.0

100.0

06

48.7

44.2

7.1

100.0

07

58.2

36.4

5.4

100.0

08

53.4

41.1

5.5

100.0

09

42.4

43.0

10

53.1

38.6

8.3

100.0

11

49.7

43.7

6.6

100.0

12

43.3

43.1

13.6

100.0

13

49.9

44.7

5.4

100.0

15

33.1

61.8

5.1

100.0

16

49.1

42.4

8.5

100.0

17

42.8

48.9

8.3

100.0

18

33.0

56.1

10.8

100.0

19

33.5

51.7

14.8

I00.0

Mean

44.5

45.7

9.9

100.0

Median

43.2

44.0

8.4

100.0

Std.Dev.

7.0

6.2

4.1

0.0

0.157

0.136

0.414

0.0
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breakfasts
decrease.
Proportion

served increases, the labor costs per breakfast may be expected to

of Food Costs that is Reimbursable

As discussed above, the allocation of total breakfast and lunch costs between
reimbursable and non-reimbursable meals is made on the basis of the
proportion of food costs that are reimbursable. Exhibit 3.3 presents the
percentage of breakfast and lunch food costs that are reimbursable for each of
the pilot study sites. On average, 91 percent of breakfast food costs are
reimbursable, while only 71 percent of lunch food costs are reimbursable.
This reflects the fact that, for the most part, the breakfast program in schools
consists of reimbursable meals being served to children approved for free and
reduced-price meals.

Uncharged Costs

Exhibit 3.4 presents uncharged costs as a percentage of full cost by major line
item for each of the SFAs included in the pilot study. Among the 18 pilot
study sites the range of full cost of producing a reimbursable lunch was
$1.235 to $2.236 with a median cost of $1.698. Uncharged costs accounted
for an average of 19 percent of the full cost of food service operations. While
all food costs were included in the SFA's reported costs, off-budget labor
accounted for an average of 12 percent of the full labor cost of food service
operations. The majority of costs other than food and labor were not included
in the SFAs' reported costs--on average, 61 percent of "other" costs were not
reported.
Exhibit 3.5 presents the distribution of uncharged costs by line item for each
of the 18 SFAs included in the pilot study. Three line items--space (31.7%),
labor (26.6%), and "uncharged" indirect costs (20.9%)--accounted for an
average of nearly 80 percent of the unreported costs in the pilot study sites.
Space
None of the pilot study sites were charged for the kitchen or warehouse
facilities used by the SFA. Consequently, the imputed value of the facilities
used for food service almost always represented a substantial share of the total
unreported costs. In two cases where imputed space costs account for a
relatively small share of unreported costs (SFAs 01 and 10) space was valued
at $2-$3/Square Foot using construction cost figures provided by the SFAs.
This is considerably lower that the $5/SQFT used in other SFAs. This
highlights the need to obtain local or regional construction cost figures in
future applications of the methodology.,
Among the 18 SFAs included in the Pilot Study, relatively little meal
production occurred in satellite kitchens. These satellite kitchens therefore
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Exhibit 3.3
Percentage

of Food Costs Reimbursable

SFAID

Breakfast

Lunch

01

91.4%

73.6%

02

76.5

60.9

03

98.4

52.9

04

84.7

59.5

05

98.6

69.2

06

94.2

73.2

07

95.3

82.2

08

97.2

80.5

09

94.0

68.6

10

90.2

78.3

11

89.0

73.7

12

93.6

62.8

13

89.0

98.5

15'

N/A

88.5

16

93.5

71.2

17

64.7

67.7

18

97.4

55.9

19

98.2

65.4

Mean

90.9

71.3

Median

93.6

70.2

Std.Dev.

8.6

11.2

CV

0.095

0.157

operated a small breakfast program in SY 1989-90, but discontinued the program for SY
allocation ratios reflect SY 1990-91 operations and cannot be applied to the SY 1989-90
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Exhibit 3.4
Uncharged

SFAID

Costs as a Percentage of Full Cost
by Major Line Item

Labor

Food

01

2.1%

0.0 %

72.2 %

22.6 %

02

10.4

0.0

48.3

16.2

03

10.3

0.0

23.7

8.5

04

11.5

0.0

19.2

8.7

05

17.3

0.0

86.1

28.3

06

3.2

0.0

68.4

14.5

07

1.3

0.0

69.5

11.6

08

5.1

0.0

65.4

11.8

09

1.7

0.0

47.6

12.3

10

4.0

0.0

64.1

14.6

11

2.5

0.0

87.8

33.5

12

7.5

0.0

56.4

17.5

13

13.1

0.0

74.7

19.0

15

37.5

0.0

81.8

29.9

16

44.0

0.0

61.3

34.0

17

22.4

0.0

47.6

16.6

18

11.2

0.0

59.1

16.5

19

11.9

0.0

62.8

22.8

Mean

12.1

0.0

60.9

18.8

Median

10.3

0.0

63.4

16.6

Std.Dev.

11.6

0.0

18.2

7.8

0.959

0.0
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0.299

0.415
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Exhibit
Distribution

3.5

of Unreported

Cost by Line Item

Other

SFA ID
01

Labor
3.4%

Food

Supplies

Utilities

Depreciation

0.0%

0.0%

0.0%

8.6%

Indirects

Space

Other

Total

80.7%

7.4%

0.0%

100.0%

02

25.2

0.0

0.0

0.0

0.0

0.0

74.8

0.0

I00.0

03

46.9

0.0

2.6

0.0

0.0

0:0

50.5

0.0

100.0

04

58.3

0.0

0.0

0.0

0.0

0.0

41.7

0.0

100.0

05

22.1

0.0

0.0

0.0

0.0

70.3

7.6

0.0

I00.0

06

9.6

0.0

0.0

16.6

17.0

27.6

29.2

0.0

100.0

07

5.6

0.0

0.0

19.6

24.2

0.0

50.6

0.0

100.0

08
09

21.4
5.3

0.0
0.0

0.0
0.0

0.0
0.0

2.2
8.0

41.3
39.5

35.1
47.2

0.0
0.0

100.0
100.0

I0

13.0

0.0

0.0

0.0

4.8

71.9

10.3

0.0

100.0

11

2.4

0.0

0.0

0.0

45.3

34.7

0.0

100.0

12

16.6

0.0

1.8

41.1

12.9

0.0

24.6

3.0

100.0

13

31.5

0.0

0.7

5.5

25.7

0.0

36.5

0.0

100.0

15

46.3

0.0

0.0

33.8

4.4

0.0

15.5

0.0

100.0

16

73.8

0.0

0.1

14.l

0.0

0.0

11.6

0.4

100.0

17

62.0

0.0

0.5

12.3

0.0

0.0

23.2

2.0

100.0

18

20.9

0.0

0.9

30.4

0.0

0.0

47.8

0.0

100.0

19

15.2

0.0

0.0

42.0

5.4

0.0

22.4

15.0

100.0

Mean

26.6

0.0

0.4

12.0

7.3

20.9

31.7

I.1

100.0

Median

21.2

0.0

0.0

2.8

4.6

0.0

32.0

0.0

100.0

Std.Dev.

21.2

0.0

0.7

14.9

8.4

28.7

17.8

3.5

0.0

0.0

1.750

3. 182

0.0

CV

0.797

1.242

17.6

I. 151

1.373

0.562
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tended to be considerably smaller than base or central kitchens. SFAs with
significant satellite operations therefore tended to have relatively lower
imputed space costs than SFAs that primarily use on-site production.
Similarly, the space costs for SFAs with vended meals would be relatively
low.
Off-budget

labor

While in most cases off-budget labor represented a substantial share of total
unreported costs, the proportion ranged from under 10 percent to over 70
percent. The variation appears to be attributable to two factors-the use of
indirect cost rates in some SFAs, and explicit subsidies by the school district
to pay for some portion of the food service labor costs.
The estimate of off-budget labor costs excludes those school district personnel
that are included in the district's indirect cost rate, even if the SFA is not
charged for indirect costs (see below). As a rule, school district indirect cost
rates include all school district central administrative staff. Thus, in those
pilot study school districts that compute indirect costs, the estimated cost of
off-budget labor for the most part reflects only school-based personnel.
In some instances, off-budget labor costs include explicit school district
subsidies to the SFA. For example, in one SFA the food service director's
salary was charged to the school district rather than the food service budget;
in another SFA, fringe benefits for food service staff were charged to the
school district rather than food service budget.
Uncharged

Indirect

Costs

As discussed above, some school districts compute the indirect costs that are
attributable to the SFA but do not charge the SFA for these costs (or charge
for only a portion of the costs). This occurred in seven of the 18 pilot study
sites. For these sites the uncharged indirect costs was included as an
unreported cost. No separate estimates were made for those otherwise
unreported costs that are included in the uncharged indirect costs. For these
seven pilot study sites, these costs represented an average of 54 percent of
total unreported costs.
Comparison to
Indirect Estimates
of Meal Costs

The methodology tested in this study differs in two major respects from
the approach used in previous studies of meal costs. First, the approach
used in this study, whenever feasible, relied on the direct measurement of the
costs attributable to specific SFA functions (or activities) through observations
and detailed record reviews. By contrast, previous studies have used indirect
methods to estimate per-meal costs in the NSLP and SBP. These studies have
usually used econometric techniques to allocate costs among the various types
of meals produced by SFAs. Second, this study estimated the full cost of
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SFA operations, whereas previous studies have almost always used only the
costs reported by SFAs.
While the meal cost estimates derived from the direct measurement methods
used in this study are considered to be more reliable than those obtained from
the indirect methods, the direct measurement methodology requires a
relatively expensive data collection effort. Because the resource requirements
of the direct measurement approach may make it infeasible for use in a largescale study of meal costs, it is useful to know how well the indirect methods
approximate the results that are obtained from the direct measurement
approach used in the Meal Cost Methodology Study.
Lunch-Equivalent

Approach

Perhaps the most commonly used indirect allocation method is the conversion
of breakfasts, adult meals, and a la carte sales into NSLP-lunch equivalents
(LEQs). A variety of techniques have been used by SFAs and researchers to
construct an LEQ measure. Researchers have usually relied on econometric
modelling of the joint production process to construct an algorithm that can be
used across SFAs to estimate the number of LEQs produced. This method
entails nothing more than solving for the number of reimbursable NSLPlunches (L) necessary to result in the same predicted cost as the configuration
of lunches, breakfasts (B) and other revenues (OR) actually produced by a
particular SFA. Suppose that SFA cost is written as a function of lunches,
breakfasts, and other revenue as C = f (L, B, OR). If this function is
estimated econometrically, then expected cost is known once L, B, and OR
are known. If a particular SFA produced L* lunches, B* breakfasts and
generated OR* in other revenue, expected cost would be given as:
C* = f (L*, B*, OR*).
The number of lunch equivalents is now defined as the number of lunches
required to produce the same expected cost, C*, given that no breakfasts or
other revenue were produced. That is, the number of LEQs for a hypothetical
SFA is given by the solution to C* = f (LEQ, 0, 0).
Since L*, B*, and OR* are known, C* is known, therefore solving for LEQ
is straightforward. Notice that if an SFA does not produce breakfasts or
generate other revenue, LEQ is automatically equal to the number of lunches
produced.
This is the approach that was used in the recent Child Nutrition Program
Operations (CNPO) study.
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Comparison

of Meal Cost Estimates

Appendix D presents the econometric model that was used to estimate LEQs
in the CNPO study. The estimated parameters of this model were used with
the data collected from the 18 SFAs included in the pilot study to obtain an
estimate of the number of LEQs produced by each of these SFAs. This
measure was then compared to reported cost per reimbursable lunch and to the
full cost per reimbursable lunch obtained though the direct measurement
approach. Appendix E presents a comparison of the direct and indirect meal
cost estimates by type of SFA.
Reported cost per LEQ appears to be a reasonably good proxy for reported
cost per reimbursable lunch. Across the 18 pilot study sites, the correlation
between the direct measure of reported cost per reimbursable lunch and the
indirect measure of reported cost per LEQ is 0.65. In addition, the average
ratio of the two measures is not significantly different from one (mean =
0.96, t-statistic = 0.85).
The indirect approach relies on SFA reported costs obtained through a
mail/telephone survey and does not reflect the full cost of food service
operations. As discussed above, among the SFAs included in the pilot study,
unreported costs represented an average of 19 percent of the full cost of food
service operations. While variation in unreported costs as a proportion of full
cost (standard deviation = 8%) does affect the correlation between the direct
measure of full cost per reimbursable and the indirect measure of reported
cost per LEQ, the two measures are still reasonably well correlated (r =
0.56). However, the average ratio of the two measures is significantly
different from one (mean = 1.17, t-statistic = 2.23).
This suggests that the indirect LEQ approach may be viewed as a costeffective alternative for the more expensive (yet more precise) direct
measurement approach. The indirect LEQ approach could be used in a
relatively large sample of SFA, with the more expensive direct measurement
approach used in a small subsample of SFAs. The direct measurement
subsample would be used to scale the estimates obtained from the indirect
approach. This is discussed in more detail in Chapter IV.
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CHAPTER

IV

SAMPLE DESIGN CONSIDERATIONS
OF THE STUDY METHODOLOGY

FOR FLrrURE

APPLICATIONS

The primary objective of the Meal Cost Methodology Study was to identify
the best practical approach to measuring the full cost of meal production in the
National School Lunch and School Breakfast Programs. The results of the
pilot test indicate that the study methodology can be used to:
·

identify and measure costs that are attributable to food service
operations that are not reported on the SFA's financial
statements; and

·

distribute the full cost of food service operations between
breakfast and lunch production and between reimbursable and
non-reimbursable meals.

In particular, the direct measurement approach developed in this study is
suitable for use in a national study designed to estimate the average cost of
producing reimbursable meals in the NSLP and SBP and for use by individual
SFAs that desire reliable meal cost information for management and policy
decisions.
This chapter discusses the design considerations for each of these applications
of the study methodology. The discussion is intended primarily for a
technical audience. The first section discusses sample design issues for a
national study of meal costs. Given the relatively large difference in data
collection costs between the direct and indirect approaches, the most costeffective design for a national study uses a two-phase sampling approach that
relies on indirect measurement (i.e., the LEQ approach) in a nationallyrepresentative sample of SFAs coupled with direct measurement in a subsample of these SFAs.
The second section discusses the sample size requirements needed to obtain
reliable meal cost estimates for an individual SFA. It discusses the number of
schools that need to be included in the sample and the number of reimbursable
meals that need to be observed at each sample school.

DESIGN CONSIDERATIONS
MEAL COSTS

FOR GENERALIZABLE

ESTIMATES

OF

This study has developed a methodology that allows one to estimate, at the
SFA level, the mean cost per reimbursable meal, and the proportion of food
costs that are reimbursable. This methodology can be extended to national
estimates based on a probability sample of SFAs. Before discussing the
sample design and sample size requirements for carrying this out, the structure
of the estimators is presented.
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For a simple random sample of i = 1,. .... n SFAs, the national estimate of the
mean cost per reimbursable meal equals:

where Wi is the weight assigned to the i-th sample SFA, and 9i is the
estimated average cost per reimbursable meal for the i-th sample SFA. As
discussed later, 9i is an SFA-level estimate derived from a sample of schools
drawn from each SFA. Alternatively, one could select a two-stage sample of
schools (SFAs and schools within SFAs) and form the national estimate
directly from the sample schools. In other words, it is not necessary to have
SFA-level estimates to form the national estimate.
For a simple random sample of i = 1,....,n SFAs, the national proportion of
food costs that are reimbursable can be written as:

where Pi equals the average proportion of food costs that are reimbursable in
the i-th SFA. As discussed later, 1_ is estimated from a sample of schools
selected from each sample SFA. Again, one could also select a two-stage
sample of schools and form the national estimate using the sample schools.
The Meal Cost Methodology Study has developed a data collection procedure
that allows one to estimate these two means at the SFA level. It involves the
sampling of schools and reimbursable meals taken within schools during a one
week period. While this direct measurement approach involves extensive onsite primary data collection, this approach could be applied at a national
sample of schools.
As discussed in Chapter IV, the indirect measurement approach provides a
reasonable alternative to the direct measurement approach. The LEQ is an
analytic estimator (based on a statistical model) of mean reported cost per
reimbursable lunch. The data required to build the statistical model can be
obtained from an SFA-level mail survey. As the data collection costs for the
LEQ approach are considerably lower than for the direct measurement
approach, if one is interested in a national estimate of the mean reported cost
per reimbursable lunch, then it would be most cost-effective to use the indirect
LEQ approach. However, this indirect measurement approach does not
provide any information on the full cost of SFA operations. The direct
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measurement approach tested in this study provides the information on
unreported costs necessary to estimate the full cost of SFA operations.
This suggests a two-phase (double) sampling approach whereby one draws a
national probability sample of SFAs and applies the indirect approach to
measure the cost per LEQ. At a subsample, n', of this national sample the
direct measurement data collection approach is carried out at a sample of
schools in order to yield SFA-!evel estimates of the mean cost per
reimbursable lunch. One can then use a ratio or regression estimator to
estimate the national mean cost per reimbursable lunch. The general
regression estimator can be written as:
Y 't_6 = Y' + l_ (LEQ - LEQ9

(I)

where y 'am is the regression estimator of mean cost per reimbursable lunch,
y' is the sample mean cost per reimbursable lunch, LEQ and LEQ' are the
sample means of the LEQ variable obtained respectively, from the first-phase
sample of n SFAs and the second-phase sample of n' SFAs, and/_ is an
estimator of _, the regression coefficient of y on LEQ using the second-phase
sample.
The sampling variance of the regression estimator of the mean cost per
reimbursable lunch is approximately equal to:

Y,,,'

- s;;,.' +s, ( - ,')
n

n'

(2)

sn[1
where r is the correlation between the direct and indirect measures of cost per
reimbursable lunch and S_, is the element variance of the direct measure of the
mean food cost per reimbursable lunch.
The optimal value of n' equals:
n' = n /

1

-

r2

_cl = mt

r2

¢2
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where c_ is the data collection cost per SFA for the LEQ (indirect) approach
and cz is the data collection cost per SFA for the on-site (direct) approach.
Substituting nk for n' in equation (2) yields:

Sy_t

Var (Y'_a)

= _

[1 - r 2 (1 - k)]

Using data from the pilot test the following set of input parameters
developed for reported costs to be used in the above equations:
·
·
·
·

·
·

(4)

were

Mean reported cost per reimbursable lunch = $1.379
Element variance = 0.0286
Element coefficient of variation = 0.1226
Desired coefficient of variation at the 95 % confidence level = 0.05
(i.e., the chances are 95 out of 100 that the true population mean is
within 5 % of the sample mean). This C.V. yields a value of Var
(Y '_r_) of 0.00124
c,/cz= 0.02'
r = 0.65

Solving for the optimal value of n' yields n(. 16534). Solving for n for
lunches yields n = 90 and n' = 15. Thus we would need a sample of 90
SFAs for the indirect measurement approach and a subsample of 15 SFAs for
the direct measurement approach. The sample sizes for estimating the mean
reported cost per lunch is relatively small because the element coefficient of
variation is small.
Similarly, the input parameters
mean full cost per lunch are:
',,
·
·
·

'
·

for the sample size needed for estimating the

Mean full cost per reimbursable lunch = $1.683
Element variance = 0.0458
Element coefficient of variation = 0.1272
Desired coefficient of variation at the 95 % confidence level = 0.05
(i.e., the chances are 95 out of 100 that the true population mean is
within 5 % of the sample mean). This C.V. yields a value of Var
(Y 'Para)of 0.00184
c,lc2= 0.022
r = 0.56

'This ratio is based on the data collection experience of the CNPO Study (C,)
and the Meal Cost Methodology Study (CO.
vi'his ratio is based on the data collection experience of the CNPO Study (C,)
and the Meal Cost Methodology Study (CO.
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Again, solving for the optimal value of n' yields n(.2092). Solving for n
yields n = 89 and n' = 19. Since the C.V.s are virtually the same, the total
sample size needed for estimating the mean full cost per lunch is comparable
to that needed for estimating the mean reported cost. However, the subsample size for estimating the mean full cost per lunch is somewhat larger
than the sample needed for the estimate of the mean reported cost per lunch
because of the lower correlation for the full cost measure.
These sample sizes should be viewed as the minimum needed in a national
study of meal costs. If one is interested in separate estimates for sub-groups
of SFAs (e.g. size classes or type of production system used) then the
recommended sample sizes would apply to each subgroup. Thus if one
wanted to separate national estimates for each of the four subgroups used in
the pilot study, then a national sample of n = 360 and n' = 60 would be
needed for estimates of reported costs and a sample of n = 356 and n' = 76
would be needed for full cost estimates.
With regard to the sample design, it is recommended that SFAs be selected
with probability proportional to size sampling. If sub-group estimates are to
be made, then SFAs within each subgroup should also be selected with
probability proportional to size.
There is also the issue of how many schools and reimbursable meals to sample
from each SFA in the subsample. It is preferable to have a precise estimate
of the mean cost per reimbursable lunch, because the above calculations
assume this is a constant for each SFA in the subsample. Below, the
procedure for the sampling of schools and reimbursable meals is discussed to
yield precise SFA-level estimates that can be used as a guideline in
determining the amount of within-SFA sampling required.

SAMPLE DESIGN AND SAMPLE SIZE RECOMMENDATIONS
USE BY INDIVIDUAL SFAS

FOR

Although the indirect (LEQ) approach may provide a reliable estimate of the
average reported cost per reimbursable lunch, the approach is not suitable for
use by an individual SFA to estimate its cost per reimbursable lunch. The
correlation of 0.65 between the direct and indirect measures of reported cost
per reimbursable meals suggests that for any individual SFA the estimates
obtained from the two approaches might differ, even though means obtained
for a sample of SFAs are not significantly different. It is therefore
recommended that SFAs use the direct measurement approach _toobtain
reliable estimates of their costs per reimbursable meal.
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Estimating cost per reimbursable meal for an SFA requires the sampling of
reimbursable breakfasts and lunches and the observation of food items taken
on those meals. Although one would like an estimate that represents the
entire school year this is typically not feasible. Rather, a study week is
selected on a non-random basis, and reimbursable meal sampling takes place
at all or a sample of schools in the SFA for each of the days during the study
week. The selected week should therefore not be atypical. _
Sample of Schools with
Complete Enumeration of
Reimbursable Meals at Each
School

At a given school one can sample reimbursable meals or observe all reimbursable meals. While a complete enumeration is preferable to sampling, this
approach may not be feasible because of the time required to carry out and
record the meal observation. However, to begin the sample size calculations
it is assumed a complete enumeration of reimbursable meals is taken. Under
this assumption one has an element Sample of schools. That is, the school is
both the sampling and estimation unit.
One could sample schools with equal probability.
Keep in mind, however,
that schools will vary with respect to the number of reimbursable meals taken.
One therefore cannot take the simple average of the food costs per
reimbursable meal across the sample schools, as this would yield a biased
estimate for the SFA. The average needs to be weighted by the number of
reimbursable meals in each sample school. An alternative selection procedure
would involve drawing schools with probability proportional to size sampling.
The ideal measure of size would be the number of reimbursable meals. One
can then compute the simple average of the food costs per reimbursable meal
across the sample schools to get an unbiased estimate for the SFA.
The use of total reimbursable meals as the measure of size may not be optimal
given that an SFA may wish to separately estimate mean food cost for
reimbursable breakfasts and lunches. Some schools in an SFA may not serve
breakfast. Other schools may serve a large number of lunches but only a
small number of breakfasts. Because of the variation in participation in the
lunch and breakfast programs among schools within an SFA, it would be
better to have separate samples of lunch and breakfast schools. If one can
obtain counts of reimbursable breakfasts and lunches for each school in an
SFA, two separate sample of schools could be drawn. The first sample would
use reimbursable breakfasts as the measure of size and would be used to
estimate the mean food cost per reimbursable breakfast. The second sample
would use reimbursable lunches as the measure of size and would be used to
estimate the mean food cost per reimbursable lunch. It is of course likely that
the two samples could overlap in terms of the schools selected.

_If an SFA uses a two-week menu cycle, it would be desirable to use a twoweek study period (resources permitting).
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Sample Size for Breakfast

Schools

For the 16 pilot SFAs with two or more sample schools where mean cost per
reimbursable breakfast was computed, SFA level means, standard deviations,
and element coefficients of variation were computed for this variable. The
element coefficients of variation varied from a low of 0.001 to a high of
0.235, indicating a low degree of variability of schools within SFAs. Across
all 16 SFAs the average element coefficient of variation was 0.073. The
average mean food cost per reimbursable breakfast across the 16 SFAs
equalled 0.454.
The sample size needed to obtain a given level of precision is given by:
I

element coefficient of variation
)2
desired sample coefficient of variation}

The desired sample coefficient of variation equals the standard error of the
sample mean divided by the sample mean.
If the desirable level of precision is that the chances are 95 out of 100 that the
true mean cost per reimbursable breakfast is within 5 percent of the observed
sample mean, then ignoring the finite population correction, a sample size of
8.5 schools is needed. This calculation uses the average element coefficient of
variation of 0.073. It also assumes a very large number of schools in the
SFA. If being within 10 percent of the observed sample mean is sufficient
then the sample size declines to 2.1 schools. It is recommended that the
larger sample size be used, because SFAs with a higher element coefficient of
variation than the average of 0.073 will still end up with a reasonable level of
precision. For example, an SFA with an element coefficient of variation of
0.235, the highest observed in the pilot test, would have a 95 out of 100
chance of the true cost per reimbursable breakfast being within 16 percent of
the sample mean.
Exhibit 4.1 presents the desired sample size for the sample incorporating
finite population correction.
Sample Size for Lunch

a

Schools

For food cost per reimbursable lunch, there are 17 SFAs in the pilot test with
two or more sample schools. Across these 17 SFAs, the average food cost
per reimbursable lunch is 0.632. The average element coefficient of variation
equals 0.055. It ranged from a low of 0.004 to a high of 0.140. If again, it
is specified that the chances be 95 out of 100 that the true mean food cost per
reimbursable lunch be within 5 percent of the observed sample mean, then a
sample size of 4.8 schools is needed if the finite population correction is
ignored. Because the average element coefficient of variation for food cost
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Exhibit 4.1
Recommended

Sample Size for Sample of Breakfast
by Desired Level of Precision i

Schools

Sample Size of Breakfast Schools
Number of Breakfast
Schools in the SFA

5% Precision

50+
3049
15-29
10-14
6-9
4-5
2-3
1

8
7
6
5
4
3
2
1

10% Precision
2
2
2
2
2
2
2
1

'Assumes a complete enumeration of all reimbursable breakfasts in each sample school.
A minimum sample size of two schools is need to compute a standard error.
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per reimbursable, lunch is smaller than that of breakfast, the desired sample
size for lunch schools is smaller than that for breakfast schools. If being
within 10 percent of the observed sample mean is sufficient then the sample
size declines to 1.2 schools.
Exhibit 4.2 presents the desired sample size for the sample of lunch schools
after incorporating the finite population correction.
Sample of Schools with a
Sample of Reimbursable
Meals at Each School

Sample size calculations have assumed that all reimbursable breakfasts or
lunches within a sample school are enumerated during the selected study
week. As noted above, this may not be feasible. The alternative is random
sampling of reimbursable meals within schools. The reimbursable meal
becomes the second stage sampling unit, with the school serving as the first
stage sampling unit. For this type of two-stage cluster sample one uses the
sample of meals as the basis for forming the SFA-ievel estimate. A cluster
sample will, hence, result in a larger standard error than an estimate based on
a sample random sample. This is typic__ly measured b_),the square root of the
design effect (Deft): Deft = 1 + rho (b - 1), where b is the mean number of
sample reimbursable breakfasts per sample school, and rho equals the
intracluster correlation.
Sample Size for Breakfast

Schools

Looking at breakfasts first, there is a pilot study mean of 0.454. This implies
that we need to achieve a standard error of 0.01158 to have the 5 precent
desired level of relative precision used above. Assuming a high degree of
homogeneity of food cost per reimbursable breakfast (i.e., rho = .10) yields a
Deft. value of 5.09. This calculation uses a cluster size of 250 sample
reimbursable breakfasts per sample school for the study week. If next it is
assumed that food costs per reimbursable breakfast in an SFA are normally
distributed, then a sample size of 4,260 reimbursable breakfasts is required to
achieve the 5 percent desired level of precision. With 250 sample breakfasts
per school (an average of 50 per day), this implies 17.0 sample schools in
total. These calculations assume a large number of reimbursable breakfasts
during the study week and a large number of schools per SFA. Exhibit 4.3
presents the desired sample sizes for the number of breakfasts to be observed
and the number of schools in the sample after incorporating the finite
population correction.
The sample size of schools given above assumes about 250 sample
reimbursable breakfasts per sample school. For districts with a small number
of schools one could include all schools in the sampleL When this is the

_In this situation the schools represent strata and not clusters.
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Exhibit 4.2
Recommended Sample Size of Lunch Schools
by Level of Precision'

Sample Size of Lunch Schools
Number of Lunch
Schools in the SFA
75+
15-74
6-14
2-5
1

5% Precision
5
4
3
2
1

10% Precision
2
2
2
2
1

'Assumes a complete enumeration of all reimbursable lunches in each sample school.
A minimum sample size of two schools is needed to compute a standard error.
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Exhibit 4.3
Recommended Sample Size of "Breakfast" Schools
at the Five Percent Level of Precision'

Number of Reimbursable Breakfasts Duringthe
StudyWeek

50000+
20000-49999
15000-19999
10000-14999
9000-9999
8000-8999
7000-7999
6000-6999
5000-5999
4000-4999
3000-3999
2000-2999
1000-1999
500-999
400-499
300-399
200-299
100-199
1-99

'Assuming

SampleSize of
Reimbursable
Breakfasts

3926
3798
3406
3144
2941
2838
2717
2573
2400
2188
1921
1575
1109
638
407
323
236
145
49

a sample of breakfasts is observed at each school.

_Assumes that at least two schools in the SFA serve breakfast.
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SampleSize
of Schools

16
15
14
13
12
11
11
10
10
9
8
6
4
3
2b
2b
2b
2b
2_
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case, the total sample size of reimbursable breakfasts for the SFA need only
be:

Reimbursable
Breakfasts
Duringthe
StudyWeek
500-999
400-499
300-399
200-299
100-199
1-99

SampleSize
of Reimbursable
Breakfasts
136
121
113
I00
79
38

The sample size shown above would be allocated to the schools in the SFA.
Sample Size for Lunch Schools
The much higher volume of lunches served in the typical SFA make it feasible
to sample 1,000 reimbursable lunches per school during the one-week sample
period. Holding tho constant at 0.10 to reflect a high degree of homogeneity
of food costs per reimbursable lunch with schools yields a Deft value of
10.04. If it is assumed that food costs per reimbursable lunch in an SFA are
normally distributed then a sample size of 16,867 reimbursable lunches is
required to achieve the 5 percent desired level of precision. With 1,000
sample meals per school, this implies 16.9 sample schools in total. These
calculations assume a large number of reimbursable lunches during the study
week and a large number of schools per SFA. Exhibit 4.4 presents the
desired sample sizes after incorporating the finite population correction.
If all schools are included in the sample the sample size of reimbursable
lunches declines to:
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Exhibit 4.4
Recommended Sample Size of "Lunch" Schools
at the Five Percent Level of Precision a

Total Number
of Reimbursable
LunchesDuring
the StudyWeek

50000+
2000049999
15000-19999
10000-14999
9000-9999
8000-8999
7000-7999
6000-6999
5000-5999
40004999
3000-3999
2000-2999
1000-1999
500-999
400499
300-399
200-299
100-199
1-99

SampleSize
of Reimbursable
Lunches

12,612
11,3828,588
7,179
6,077
5,652
5,192
4,692
4,148
3,552
2,898
2,177
1,377
718
438
342
246
148
49

aAssuming a sample of lunches is observed at each school.
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Numberof
SampleSchools

13
12
9
8
7
6
6
5
5
4
3
3
2
2
2
2
2
2
2
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Reimbursable
Lunches
Duringthe
StudyWeek

SampleSize
of Reimbursable
Lunches

500-999
400499
300-399
200-299
100-199
1-99

Summary

136
122
113
100
79
38

Estimating the cost per reimbursable meal for an SFA requires the sampling
of reimbursable breakfasts and lunches and the observation of food items
taken on those meals. To determine the sample sizes needed to estimate lunch
and breakfast costs, an SFA must identify:
·

the number of meals that needs to be observed during the study
week in order to achieve the desired level of precision for the
meal cost estimates;

·

the number of meals to be observed at each sample school; and

·

the number of schools to be included in the sample.

These design elements are interrelated. For example, the more meals that are
observed at each school, the fewer schools that need to be included in the
sample.
Enumeration

of Reimbursable

Meals at Each School

In the simplest case, one would observe all of the reimbursable meals served
in a sample of schools during the study week. In this case, the number of
schools that needs to be included in the sample simply depends on the number
of schools in the SFA that serve each type of meal (i.e., breakfast or lunch)
and the desired level of precision. Exhibit 4.1 presents the recommended
sample size for a sample of breakfast schools. For example, for an SFA with
a total of five schools that serve breakfast, a sample of three of the five
breakfast schools would be needed to achieve a five percent level of precision.
Exhibit 4.2 presents the recommended sample size for a sample of lunch
schools. The smaller recommended sample sizes for lunch schools reflects the
fact that there is less variation among schools in food costs per reimbursable
lunch than reimbursable breakfast.

52

Table of Contents

Sample of Reimbursable

Meals at Each School

In most schools it will not be feasible to observe all of the reimbursable meals
served during the study week. Rather, it will be necessary to select a random
sample of reimbursable meals served at each school. In this more complex
case, the number of schools that needs to be included in the sample depends
on: 1) the total number of reimbursable breakfasts and lunches served in the
SFA during study week, 2) the number of meals sampled at each school, 3)
the degree of homogeneity of food costs per reimbursable meal within each
sample school, and 4) the desired level of precision.
Exhibit 4.3 presents the recommended sample size for a sample of breakfast
schools at the five percent level of precision, assuming that 250 reimbursable
breakfasts (an average of 50 per day) will be observed during the study week
at each school included in the sample. For example, in SFAs that serve
between 2,000 and 2,999 reimbursable breakfasts each week we would need
to observe a sample of 1,575 reimbursable breakfasts during the study week.
With a sample of 250 breakfasts per school we would need to include a
sample of six breakfast schools.
Exhibit 4.4 presents the recommended sample size for a sample of lunch
schools at the five percent level of precision, assuming that 1,000
reimbursable lunches (an average of 250 per day) will be observed at each
sample school during the study week.
Exhibits 4.3 and 4.4 may be used as a guide by individual SFAs planning a
meal cost study using the direct measurement approach. SFAs need only
determine the average number of reimbursable breakfasts and lunches served
in the district each week and read across the appropriate row to determine the
number of sample schools that need to be included in the study.
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CHARACTERISTICS

OF PILOT

STUDY SITES

This appendix describes the criteria used to select the pilot study sites and
presents a overview of the characteristics of the 18 SFAs that participated in
the study.
The Meal Cost Methodology Study was conducted in a purposive sample of
18 SFAs. The original plan called for a sample of 20 SFAs clustered in four
states; however, two SFAs dropped out of the study prior to data collection
and were not replaced. The sample was not intended to be a nationallyrepresentative sample of SFAs. Rather, the sample was selected so that it
included variation along several dimensions which were hypothesized to affect
meal production costs (such as size and type of production system used) and
the feasibility of implementing the direct measurement approach.

SELECTION

OF STATES

The resulting sample of SFAs was clustered in four states.
SFAs within states served several objectives:

Clustering the

·

reduced the travel costs between SFAs thereby maximizing the
information obtainable with limited study resources;

·

allowed for the selection of SFAs that operate under a range of
state cost reporting requirements, and in particular allowed for
the selection of states that practice some form of full-cost
accounting for their Child Nutrition programs; and

·

simplified the recruitment of selected SFAs by reducing the
number of contacts required.

The clustering of SFAs within states did not affect the study's ability to
include both urban and rural SFAs, as well as variation in those SFA
characteristics that were hypothesized to affect meal production costs.
FNS selected 12 states as potential sites for the study: Arizona, Florida,
Kentucky, Louisiana, Maryland, Michigan, Mississippi, New Jersey, New
Mexico, New York, Pennsylvania, and Utah. Study staff interviewed the
State Director (or their designees) in each of these states to determine the type
of cost-accounting practices used by the state and to identify the information
about individual SFAs that was available at the state level. The interview also
addressed state-specific issues that would affect the feasibility of conducting
the study in their state. Based on these interviews, the following four states
were selected for participation in the Meal Cost Methodology Study:
·

Full-Cost Accounting States: Florida and Maryland;

·

Other States: New Jersey and Arizona.

55

Table of Contents

Four of the 12 States identified by FNS as potential sites for the study use
some form of full-cost accounting: Florida, Maryland, Kentucky, and
Mississippi. Of these, Florida and Maryland have the most extensive cost
accounting systems in terms of level of detail and supporting documentation
required. In addition to the relative sophistication of the cost accounting
systems used in these states, the proximity of Maryland to FNS headquarters
in Alexandria, Virginia made it feasible for FNS staff to accompany study
staff on at least some of the site visits to observe the data collection activities.
Of the remaining states, New Jersey is the only state that does not require
some form of uniform cost reporting2 While Florida and Maryland were
selected to provide a test of the methodology in SFAs that routinely maintain a
great deal of supporting documentation on food service costs, the absence of
any uniform cost reporting system in New Jersey allowed for a thorough test
of the methodology in SFAs that do not ordinarily maintain detailed records of
food service costs?
Arizona was selected to increase the geographic diversity of the study sample.
Arizona requires SFAs to submit an simple Annual Financial Statement using
uniform reporting categories.

SELECTION

OF SFAS

aND SUMMARY

OF SFA

CHARACTERISTICS
With only 20 SFAs to be included in the study sample only a limited number
of characteristics could be used in the selection criteria. Two factors were
viewed as most likely to affect the feasibility of implementing the
methodology in an SFA and the reliability of the data produced: SFA size
and the type of meal production system used. Meal production systems are
defined in terms of the relationship between the serving site and the
production site. On-site production refers to the system where meals are both
produced and served at the same location, typically a school. Satelliting refers
to the system where meals are produced at one location, a base or central

_Under uniform cost reporting, SFAs are required by the state to report their
costs using a standard format specified by the state. By contrast, states using
full cost accounting systems attempt to capture all of the costs of production.
Full cost accounting is a measurement as opposed to a reporting system.
2Since a large proportion of SFAs in New Jersey use food service management
companies to operate their food service or have vended meals, the selection of
New Jersey also allowed for the inclusion of such SFAs in the study sample.
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kitchen and sewed at another location, a satellite school. For the most part,
satellite schools have limited kitchen facilities and staff because the meals are
produced elsewhere. The following two way classification system based on
these two measures was used in recruiting 16 of the 20 sites for the study:
·

large SFA, little satelliting;

·

large SFA, significant satelliting,

·

small SFA, little satelliting, and

·

small SFA, significant satelliting.

Approximately one SFA in each of the four states was selected in each of
these categories. The remaining four SFAs were chosen to include one SFA
with an enrollment of 100,000 or more; one SFA that uses a food service
management company (FSMC); one SFA with vended meals; and one SFA
without a breakfast program.
SFAs were classified as large or small using the median enrollment in each
state. The type of production system used by an SFA was measured by the
percentage of serving sites that were also production sites. In Florida and
Arizona, where there is relatively little satelliting, SFAs in which less than 90
percent of the serving sites were production sites were classified as having
significant satelliting. In New Jersey and Maryland SFAs tended to use onsite production or satelliting (i.e., a bi-modal distribution). In these states the
ratio of on-site production sites to satellite sites was used to classify SFAs as
all or mostly on-site production or all or mostly satellite production.
The selection of sites for each category was based on a review of SFA
characteristics provided by the states and information contained in the QED
school district data base. _ The following variables were considered in the
selection process:
State Data
·

district enrollment;

·

number of schools in the district;

_Quality Education Data is an educational products marketing firm (located in
Denver, Colorado) that maintains an extensive data base on school district
characteristics.
This data base is updated annually.
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·

proportion of schools with a breakfast program; and

·

proportion of children approved for free or reduced-price

meals.

QED Data
·

grade span (i.e., K-12, K-8 (or 6));

·

racial mix (i.e., % white, % black, % hispanic);

·

per pupil expenditures on instructional materials;

·

metropolitan status (urban, suburban, or rural); and

·

enrollment shift (i.e., % change in enrollment since 1982).

The 20 sites initially included in the sample offer considerable variation on
each of the selection factors:

enrollment:

760 to 150,668,

number of schools:

3 to 165,

proportion of schools with SBP:

0% to 100%,

grade spans:

includesbothK-12 and K-8 (or 6),

proportion of children approved for
free or reduced-price meals:

1.7% to 63.9%,

percentage white:

51% to 93%,

percentage black:

0% to 35%,

percentagehispanic:

1% to 47%,

metropolitan status:

includes urban, suburban, and rural
school districts, and

enrollment change since 1982:

-(21%-30%) to +(21%-30%).

Exhibit A. 1 presents a summary of the 20 SFAs included in the initial sample
(and identifies the two SFAs that dropped out of the study).
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Exhibit
Summary

A.1

of SFA Characteristics
Racial Mix

No. of
Schools

No. w/
SBP

%
F/RP

Grade
Span

White

Black

Hispanic

Materials
Expend.
Category

Type of Meal
Production
System

SFA

State

01
02
03
04
05
06
07

FL
MD
MD
MD
NJ
FL
FL

150,668
12,587
5,505
11,140
18,999
21,277
19,587

165
25
12
24
29
25
26

161
12
9
23
25
25
20

29.3%
13.6%
23.9%
37.3%
70.4%
37.2%
37.4%

K-12
K-12
K-12
K-12
K-12
K-12
K-12

63%
92%
63%
96%
14%
64%
74%

28%
6%
35%
2%
58%
33%
7%

7%
1%
1%
1%
27%
2%
18%

7
5
8
8
7
4
7

urban
suburban
rural
rural
urban
suburban
rural

+ 11-15%
no change
+6-10%
-6-10%
+6-10%
+ 16-20%
+ 11-15%

Little Sat.
Little Sat.
Sig. Sat.
Sig.Sat.
Vended Meals
Sig. Sat.
Little Sat.

08
09
10

FL
FL
FL

4,679
1,858
120,364

9
3
145

4
3
141

46.3 %
49.2%
40.8%

K-12
K-12
K-12

76%
84%
68%

21%
14%
21%

2%
1%
9%

5
5
5

rural
rural
urban

+ 1-5 %
+6-10%
+ 1-5%

Sig. Sat.
Little Sat.
LittleSat.

11

AZ

3,768

7

6

63.9%

74%

4%

20%

8

suburban

+6-10%

Sig. Sat.

12

AZ

1,997

5

2

29.0%

K-6
(or 8)
K-6
(or 8)

91%

0%

8%

8

rural

+21-30%

Little Sat.

13
14'

AZ
AZ

1,357
1,199

3
3

3
2

41.4%
1.7%

K-12
K-12

51%
92%

1%
1%

47%
5%

7
2

rural
rural

no change
-21-30%

Sig.Sat.
LittleSat.

15
16
17
18

AZ
NJ
NJ
NJ

1,102
3,913
2,562
760

3
10
5
3

3
10
4
3

41.9%
67.9%
7.6%
33.8%

72%
61%
93%
69%

1%
33%
1%
8%

27%
3%
4%
22%

7
5
8
6

rural
+ 1-5%
urban
+6-10%
rural
+ 1-5%
suburban -6-10%

Sig.Sat.
Sig.Sat.
Little Sat.
LittleSat.

19
20*

NJ
NJ

3,641
1,662

8
5

6
0

51.9%
5.4%

K-12
K-12
K-12
K-6
(or 8)
K-12
K-12

50%
94%

32%
2%

16%
2%

8
8

urban
suburban

FSMC
LittleSat.

'SFA 14 dropped out of the study following a change in its food service director.
(November 1990-March 1991) and had to be dropped from the study.

Metro
Status

Enrollment
Change
Since 1982

Enrollment

+ 1-5%
-6-10%

SFA 20 could not schedule the site visits during the study's field period
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DISTRIBUTING

A System of Functional
Accounts

COST TO FOOD SERVICE

FUNCTIONS

Commonly used in business, a system of functional accounts is designed to
provide management with information regarding the cost of each of the
organization's activities. In general, an organization's activities fall into two
broad categories: 1) the production of end products for sale to customers, and
2) management and service activities that support the production of end
products. A system of functional accounts also facilitates the determination of
the full cost of each of the end products.
The cost of management and service activities are viewed as indirect product
costs in that they are not traceable to specific end products. In full-cost
accounting, a share of the cost of each of the management and other service
activities is allocated to each of the organization's end products. For
example, in manufacturing it is common to distribute management and plant
supervision costs in proportion to the number of employees engaged in the
production of each product, while distributing maintenance costs in proportion
to the value of the equipment used in the production of each product. _
Despite the variation among SFAs in size, type of meal production/serving
systems used, and organizational complexity, the major activities that form the
basis for a system of functional accounts are relatively simple? The major
SFA activities are: lunch production; breakfast production; and non-meal
production activities (including SFA administration space, storage and
transportation of food, and transportation of meals). In the functional cost
analysis, all non-meal production activities are seen as activities in support of
meal production. The cost of these non-meal production activities must be
distributed to lunch and breakfast production. The full cost of lunch and
breakfast includes the direct cost of lunch and breakfast production plus a
share of the cost of non-meal production activities.
The distribution of line-item cost elements to functional activities involved a
combination of direct attribution (e.g., food costs from production records)
and allocation. Food and labor are most amenable to direct attribution. Meal
production records were used to identify those foods used in lunch and
breakfast production; recipes were used to identify the ingredients included in

_The concept of functional cost accounting and the issues involved in
allocating the cost of management and other support activities to end products
is contained in standard texts on managerial accounting. See Shillinglaw,
Gordon and Phillip Meyer, Accounting: A Management Approach
(Homewood, IL: Richard D. Irwin, Inc., 1983).
2An SFA with several production and/or serving sites might want to classify
each such site (or type of site) as a cost center. This would enable the SFA to
compare unit costs at each such site. Such distinctions were beyond the scope
of the present study.
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those foods; while invoices were used to identify the prices paid. Similarly, a
time study was used to identify the labor costs attributable to each activity.
Costs other than food and labor that are not traceable to specific SFA
activities were allocated across SFA activities. Two bases were available for
this allocation: 1) the proportion of total labor costs attributable to each
activity; and 2) the proportion of total direct costs attributable to each activity.
The labor cost basis is the most predominant method used by business. It
avoids allocating a disproportionate share of these costs to lunch and breakfast
production that would result from using the direct cost basis (since food costs
are exclusively direct meal production costs) _. Both methods were tested in
this study.
The procedures used to distribute total food costs between lunch and breakfast
production and the procedures used to distribute labor costs across SFA
activities are discussed below.

DISTRIBUTINGFOOO COSTS BETWEEN BREAI_
LUNCH

AND

During the on-site visits the cost of food used in lunch and breakfast
production was directly measured during one observation week in a sample of
meal production sites in each SFA. The proportion of total food costs at these
sites used in lunch and breakfast production was then used to allocate the
SFA's total annual food costs between breakfast and lunch production. 2 The
following procedures were used.
1)

Identify each menu item produced and served at breakfast and
lunch. Menus and production records were used to identify the
quantities of each of the items produced and served.

2)

Use standard recipes to identify the quantities of the ingredients
used in each menu item. For example, assume that an SFA
produces and serves lasagna at lunch. The recipe for a 6 oz.
portion of lasagna might contain: 3 oz. noodles; 2 oz. cheese;
and 1 oz. tomato sauce. If 1,000 servings were produced, this
would mean that a total of 3,000 oz. of noodles; 2,000 oz. of
cheese; and 1,000 oz. of tomato sauce were used in the
production of the lasagna.

_Fultz, Jack F. Overhead:
Abt Books, 1980).

What it is and How it Works (Cambridge, MA'

2Every effort was made to avoid atypical weeks (e.g., weeks with school
holidays or special menus). The sample week should be representative of the
average school week.
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3)

Use information from invoices to obtain the price paid for each
ingredient. USDA assigned value is used for donated commodities.
These prices are then used to compute the cost of food in each menu
item produced.
Continuing the lasagna example, assume the relevant
prices are: noodles, $0.03/oz.; cheese, $0.06/oz.; and tomato sauce,
$0.02/oz. The cost of food in the 1,000 portions of lasagna is
computed as:

3,000 oz. noodles @ $0.03/oz.:

$90.00

2,000 oz. cheese @ $0.06/oz.:

120.00

1,000 oz. tomato sauce @ $0.02/oz.:
Total cost of lasagnaingredients:
Foodcostperserving:

Algebraically,

20.00
$230.00
$0.23

the total food cost in the production of menu item i is expressed

as_

TFCi

--

_j (_j*P)

_j

=

quantity of ingredient "j" used in the
production of menu item 'T', and

Pi

=

price of ingredient "j".

(1)

where,

The total cost of food used in the production of lunches during the sample
week (TFC0 is simply the sum of TFCi for all menu items produced and
served at lunch. Similarly, the total cost food used in breakfast production
(TFCB) is the sum of TFCi for all breakfast menu items produced and served.
Finally, the total annual food cost obtained from the SFA's annual financial
statement was allocated to lunch and breakfast production in proportion to the
estimated ratios for the sample week?

_Breakfast and lunch food costs include the cost of food prepared jointly for
the other programs (e.g., on-site child care centers or senior meals). If food
is prepared separately for other programs then the food cost for these
programs (TFCo) is the sum of TFC_ for all items separately prepared for
these other programs.
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DISTRmUT_G LUNCH AND BREAKF_T COSTS BETWEEN
REIMBURSABLEAND NON-REIMBURSABLEMEALS
The full cost of lunch and breakfast production was distributed between
reimbursable and non-reimbursable meals in proportion to the food costs
attributable to reimbursable and non-reimbursable meals. It is not possible to
directly measure the labor cost attributable to reimbursable and nonreimbursable meals due to joint production.
Procedures for the direct
measurement of NSLP and SBP food costs were based on observations and
measurements made during a 5-day sample period. Ratios based on the direct
measurement of food costs during the sample period were then applied to total
annual lunch costs (TLC) and to total annual breakfast cost (TBC) to obtain an
estimate of the costs attributable to the production of NSLP-lunches and SBPbreakfasts. _ The distribution of the costs attributable to the production of
NSLP-lunches and SBP-breakfasts involved the following steps.
1)

Estimate the sales of each item which are part of NSLP-lunches.
This estimate was based on the direct observation of foods taken
by students as part of the NSLP and records of the number of
reimbursable lunches served during the observation period.
To continue the lasagna example, assume observation of sample
of 200 students at lunch who take the NSLP-Iunch. Assume
that 100 of the students that take the NSLP-lunch take lasagna
as a component of their lunch. Fifty percent of NSLP-iunches
would be estimated to contain lasagna as a component. If

_Total food costs and the proportion of food costs attributable to reimbursable
meals may be affected by "in-house" baking. As baking is a relatively labor
intensive activity, labor costs would be relatively higher and food costs
relatively lower in SFAs that do a substantial amount of in-house baking.
However, since in-house baking would include both reimbursable items (e.g.,
rolls) and non-reimbursable items (e.g., cookies), the magnitude and the
direction of the affect of in-house baking on the food cost ratios is not clear.
In future applications it may be desirable to modify the methodology in SFAs
that do a considerable amount of in-house baking. The Daily Time Record
(see Chapter IV) could be expanded to include each individual item baked
in-house as a separate activity. This would allow for the identification of the
labor costs attributable to each baked product. These costs could then be
added to the food costs of each baked product to make the food costs more
comparable to commercially purchased baked goods. The potential gains from
such a modification would have to be balanced against the operational
difficulties introduced. For example, the Daily Time Records would vary
from school to school and from day to day to allow for the baking of different
items. In addition, the potential for recording error increases as the number
of activities on the time record increases (and the position of the activities on
the time record changes).
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school records indicate that 800 NSLP-lunches were served that
day, an estimated 400 (.50 x 800) would contain lasagna.
Algebraically, the number of portions of each menu item
contained in NSLP lunches is expressed as:
NSLPi

=

PCTi*N

PCTi

=

proportion of NSLP-lunches observed that
contain menu item "i", and

N

=

total number of NSLP-lunches served on the
day of observation.

(2)

where,

2)

Compute the proportion of total lunch food costs attributable to
the NSLP. Having computed the food cost of a serving of each
menu item (TFC0, the total number of servings of each item
contained in NSLP-lunches (NSLP._, and the total food cost of
lunches produced (TFC0, the proportion of lunch food costs
attributable to NSLP-lunches would be computed as:
NLPCT

3)

=

_i(NSLPi * TFCOFFFCt.

Compute the cost of NSLP-lunches. The ratio of the NSLP food
cost to the total food cost is multiplied by the total lunch cost
(TLC, as discussed above) to estimate the total NSLP lunch
cost:
NSLP Cost

4)

(3)

=

TLC*NLPCT.

_)

The total annual NSLP-lunch cost is divided by the total annual
number of NSLP-lunches to compute the average cost per NSLPlunch.

The same procedure was used to obtain a direct measure of SBP-breakfast
cOSts.

Exhibit B. 1 summarizes the analysis of the full cost of meal production. The
top panel shows that the full cost of lunch and breakfast production is equal to
the direct meal production cost plus a share of non-meal production costs.
The bottom panel shows that these costs are then distributed between
reimbursable and non-reimbursable meals.
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Exhibit B.1

Summaryof theAnalysisofthe FullCost
of Meal Production

Meal Type

r
Cost Element

r

r

$

$

Total

Total

Total

Total

$

Total Direct Meal Production Costs
Share of Non-Meal Production Costs
Share of SFA AdrninistralJonCosts
Share of Occupancy Costs
Share of Storage and Food
Transportation Costs
Share of Meal Transportation Costs
FULL COST OF MEAL PRODUCTION

Total

Reimbursable Meals
Other Meals
TOTAL
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APPENDIX C
EFFECT OF FAILING TO RECORD A LA CARTE
ITEMS ON MENU AND PRODUCTION RECORD
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The methodology

OF

A

LA CARTE

PROBLEM

tested in this study relies heavily on five key parameters:

Br

=

estimate of reimbursable breakfast food costs for the study week;

B_

=

estimate of non-reimbursable
week;

L_

=

estimate of reimbursable lunch food costs for the study week;

L_

=

estimate of non-reimbursable lunch food costs for the study
week; and

TFCsy

=

total food costs for the school year, obtained from the SFA's
annual financial statement.

breakfast food costs for the study

The study week estimates of the food cost components are used to estimate
four ratios which are then applied to total annual food costs, TFC,y. These
ratios are:
1.

Breakfast food costs as a proportion of total food costs
= (Br+B_)/[(Br+B_r)+(L,+L_)

2.

].

Lunch food costs as a proportion of total food costs
= (Lr+ L_)/[(B,+ B_) + (Lr+ L_)l.

3.

Proportion of breakfast food costs that are reimbursable
= B,/(B,+ B,,).

4.

Proportion of lunch food costs that are reimbursable
= L_/(L,+ L,_).

The feasibility of using the study methodology to reliably estimate the cost per
reimbursable breakfast and the cost per reimbursable lunch therefore depends
upon the ability to accurately measure the five key parameters. In the test of
the methodology in 18 SFAs, three of the four parameters estimated for the
study week (B_, B_., and L_) appear to have been measured reliably.
However, the fourth parameter, non-reimbursable lunch food costs (L_), was
measured less reliably. It is clear that in many instances study data collectors
and SFA kitchen managers failed to record some (or all) of the nonreimbursable food items served at lunch. This omission results in an overestimate of the cost per reimbursable breakfast and the cost per reimbursable
lunch. The illustration below shows how the under-reporting of non-
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reimbursable lunch food costs affects the study estimates. An alternative
approach to estimating the cost per reimbursable breakfast and lunch is then
presented. This approach relies on the three parameters which were measured
reliably, and eliminates the effect of the parameter that was less reliably
measured by replacing it with a more reliable alternative estimate. This
alternative approach was used to produce the final meal cost estimates for the
pilot study sites that are included in this report. It should, however, be
emphasized that an awareness of the potential for under-reporting nonreimbursable lunch food costs can eliminate this problem in future applications
of the methodology.

ILLUSTRATIVE

EXAMPLE

For illustrative purposes assume the following are the true values of the key
parameters for the study week:
·

Br =

$95;

·

B=

=

$5;

·

Lr

=

$600; and

·

L=

=

$300.

Assume further that each parameter is measured with perfect reliability.
following estimates of the four ratios would then be obtained:

The

1.

Breakfast food cost as a proportion of total food costs = 0.10;

2.

Lunch food cost as a proportion of total food costs = 0.90;

3.

Proportion of breakfast food costs that are reimbursable = 0.95; and

4.

Proportion of lunch food costs that are reimbursable

= 0.67.

Finally, assume the following statistics for the school year:
·

TFC,y

= $2,450,000,

·

Number of reimbursable breakfasts = 500,000, and

·

Number of reimbursable lunches = 2,500,000.

Applying the study methodology to these data yields the following school year
estimates for this school district:
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Breakfast
1a.

Estimates

Total breakfast food cost for school year
= (.10)x($2,450,000)

lb.

Total reimbursable breakfast food cost for school year
-- (.95)x($245,000)

lc.

= $245,000.

-- $232,750.

Food cost per reimbursable
= $232,750/500,000

breakfast for school year

-- $0.466.

Lunch Estimates
l d.

Total lunch food cost for school year
= (.90)x($2,450,000)

le.

Total reimbursable lunch cost for school year
= (.67)x($2,205,000)

lf.

= $2,205,000.

-- $1,477,350.

Food cost per reimbursable lunch for school year
= $1,477,350/2,500,000

= $0.591.

Suppose, however, that the data collectors record only 1/2 of the nonreimbursable lunch food costs during the study week (L',_ = $150). If other
things remain the same, the following estimates would be obtained for the four
key ratios:
1.

Breakfast food cost as a proportion of total food costs = 0.12.

2.

Lunch food cost as a proportion of total food costs = 0.88.

3.

Proportion of breakfast food costs that are reimbursable

4.

Proportion of lunch food costs that are reimbursable

= 0.95.

= 0.80.

The effect of under-reporting I._ is a large relative increase in breakfast food
costs as a proportion of total food costs (from 0.10 to 0.12); a small relative
decrease in lunch food costs as a proportion of total food costs (from 0.90 to
0.88); and a very large increase in the proportion of lunch food costs that are
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reimbursable (from 0.67 to 0.80). There is no effect on the estimate of the
propoi'tion of breakfast food costs that are reimbursable.
When these ratios are applied to the school year food costs there is a marked
increase in the estimated cost per reimbursable breakfast and the estimated
cost per reimbursable lunch as shown below.

Breakfast

Estimates

2a.

Total breakfast food cost for school year

2b.

= (.12)x($2,450,000) = $294,000.
Total reimbursable breakfast food cost for school year
= (.95)x($294,000)

2c.

= $279,300.

Food cost per reimbursable
= $279,300/500,000

breakfast for school year

-- $0.559.

Lunch Estimates
2d.

Total lunch food cost for school year
· = (.88)x($2,450,000)

2e.

Total reimbursable

lunch cost for school year

--- (.88)x($2,156,000)
2f.

= $2,156,000.

= $1,724,800.

Food cost per reimbursable lunch for school year
-- $1,724,800/2,500,000

= $0.690.

The estimated cost per reimbursable breakfast for the school year increases
because substantially more of the school year total food costs are being
allocated to breakfast (the proportion reimbursable is unchanged). Even
though less of the school year total food cost is being allocated to lunch, the
estimated cost per reimbursable lunch increases because the proportion
reimbursable has increased substantially, resulting in an increase in the
estimate of total reimbursable lunch food costs.
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ALTERNATIVE

APPROACH

As indicated above, of the four parameters estimated during the study week,
the problem appears to be confined to the estimate of non-reimbursable lunch
food costs. Data collectors and kitchen managers were able to accurately
identify all of the reimbursable foods being served at breakfast and lunch.
These foods are usually listed on the planned menu for the day (or week).
While there are substitutions, these are usually notes on the kitchen manager's
copy of the planned menu. In addition, kitchen managers are well aware of
what is being prepared for the reimbursable meals and will readily identify
substitutions when probed by the data collector.
Non-reimbursable food items (e.g., items available only a la carte or sold only
to adults) are usually not listed on the menu. Data collectors must probe to
identify these a la carte items. In addition, because these data were collected
by the kitchen managers in the non-observation schools, it its likely that in
these schools the kitchen managers simply did not think of the a la carte
items being served when they prepared the menu and production records for
this study. It is, however, unlikely that much (if any) a la carte food was
omitted at breakfast. For the most part, breakfast consists of reimbursable
items served to free and reduced-price children. The foods served to these
children tend to be reimbursable items with very few strictly a la carte food
items available at breakfast. Non-reimbursable food costs at breakfast are
almost entirely food items taken by adults.
Many schools serve a large number of a la carte items at lunch. These items
which are available to both students and adults may represent a large portion
of the total food cost at lunch. Thus, the potential for missing a la carte food
items is much greater at lunch than at breakfast. The analysis suggests that
these a la carte items were not reliably recorded on the menu and production
record.
Meal observers were able to accurately record the food items taken on
reimbursable breakfasts and lunches at the observation schools during the
study week. Because these items were recorded on the menu and production
records we were able to reliably estimate the food cost per reimbursable
meal at these schools for the study week and when these are weighted obtain a
reliable SFA-level estimate of food costs per reimbursable breakfast and
reimbursable lunch for the study week. These data can be used with the data
for total food costs for school year (from the annual financial statement) to
produce more reliable estimates of the total cost per reimbursable meal for
school year. This alternative approach avoids the need to use the unreliable
data on L_. Discussed below are the steps involved in producing this more
reliable estimate. Data for SFA 06 are used to illustrate the alternative
approach.
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ILLUSTRATION
Step 1

FOR SFA 06

Estimate the total reimbursable breakfast food cost for SY 1989-90 using study
week estimates of food costs per reimbursable breakfast. For SFA 06, food
cost per reimbursable breakfast for the study week were $0.361. This SFA
served a total of 547,793 reimbursable breakfasts in SY 1989-90 (SFA
records). The product of these two figures provides an estimate of the total
reimbursable breakfast food cost for SY 1989-90:
($0.361 )x(547,793)

Step 2

Estimate total breakfast food cost for SY 1989-90 using the study week
estimate of the proportion of breakfast food costs that are reimbursable. As
discussed above, we believe that the study week estimates of Br and B_ were
reliably estimated. The study week estimate of the proportion of breakfast
food costs that are reimbursable (.9416) should therefore be a reliable
estimate. Dividing the estimate of total reimbursable breakfast food costs for
SY 1989-90 (from Step 1) by the estimate of the proportion of breakfast food
costs that are reimbursable provides an estimate of the total breakfast food
cost for SY 1989-90:
($197,753)/(.9416)

Step 3

= $197,753.

= $210,081.

Estimate total lunch food costs for SY 1989-90 using the estimate of total
breakfast food costs and total reported food costs for SY 1989-90. Total lunch
food costs are estimated as the difference between total reported food costs for
SY 1989-90 (from the annual financial report) and estimated total breakfast
food costs for SY 1989-90 (from Step 2):
$2,016,761 - $210,081 = $1,806,680.

Step 4

Estimate the total reimbursable lunch food cost for SY 1989-90 using study
week estimates of food costs per reimbursable lunch. As in Step 1, estimate
the total reimbursable lunch food cost for SY 1989-90 as the product of the
study week estimate of the food cost per reimbursable lunch ($0.579) and the
total number of reimbursable lunches served in SY 1989-90 (from SFA
records):
($0.579)x(2,285,539)

Step 5

= $1,323,327.

Estimate the proportion of SY 1989-90 lunch food costs that are reimbursable
using estimates from Steps 3 and 4. As discussed above, the study week
estimate of this ratio is unreliable. Step 3 provides a reliable estimate of total
lunch food costs for SY 1989-90, while Step 4 provides a reliable estimate of
total reimbursable lunch food costs for SY 1989-90. The ratio of these
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estimates should provide a reliable estimate of the proportion of lunch food
costs that are reimbursable:
($1,323,806)/($1,806,680)

= .7325.

This estimate is substantially lower than the estimate of this ratio for the study
week (. 8672), which was affected by the under-reporting of non-reimbursable
food costs.
Step 6

Computetotal direct breakfastand lunch costs using the estimatesof total
breakfast and lunch food costs derived above. Use the proportion of direct
costs to allocate costs other than food and labor to breakfast and lunch. As
in the planned approach, total direct meal production costs are equal to the
sum of total labor and total food costs attributable to each meal. The
proportion of total direct costs attributable to breakfast and lunch are used to
allocate all costs other than food and labor to breakfast and lunch.

Step 7

Estimate the proportion of total meal costs that are attributable to reimbursable meals using the proportion of food costs that are reimbursable to make
the allocation. This is the same procedure as used in the planned approach,
but uses the more reliable estimate of the proportion of lunch food costs that
are reimbursable to make the allocation.
Application of this alternative approach produces more reliable, and more
reasonable estimates of the total cost per reimbursable breakfast and
reimbursable lunch than the planned approach. The following table compares
the estimates of reported cost per reimbursable breakfast and lunch obtained
from the planned approach and the alternative presented above.

Reported Cost per
ReimbursableMeal

Current
Approach

Alternative
Approach

Breakfast

$1.287

$1.060

Lunch

1.441

1.260
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APPENDIX
METHODOLOGY
LUNCH

D

FOR ESTIMATING

EQUIVALENTS*

*This Appendix is taken from R. St. Pierre, et al., Child Nutrition
Year Report (Cambridge, MA: Abt Associates Inc., 1991).
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Because most school food services produce outputs (e.g., breakfasts, a la carte
meals) in addition to reimbursable lunches, the average cost of a lunch is not
well-defined. A resolution of this problem that has fairly recently come to be
accepted as the standard approach is the definition of a "composite output,"
containing specified proportions of all the outputs. The most common
practice is to use the mean proportions of all outputs in defining the composite
output. The cost of this composite output is termed "ray average cost"
(RAC); its variation with output provides a measure of economies of scale.
The Department of Agriculture, however, has particular concern for just one
output, the reimbursable lunch. An alternative to RAC that takes lunches,
rather than a composite, as its point of departure is therefore of greater
interest in this context.
In 1985, analysts at Abt Associates defined a measure of "lunch equivalents"
(LEQs) as a means of expressing the relationship between SFA costs and
lunches served. ! This measure produces reasonable results, but its derivation
is difficult to understand.
Further, it is possible that the underlying
relationship between lunches, breakfasts, and a la carte sales has changed over
the past half-dozen years. Therefore, the present study estimated a new
measure, which is termed LEQ2 in this appendix, to differentiate it from its
predecessor (LEQ1). It is defined as the number of lunches necessary to
generate an expected cost equal to the expected cost of the SFA's actual
number of lunches, breakfasts, and other items.
This measure relies, as did LEQ1, on an estimated cost function for SFAs.
the true cost function is written as:

If

Cost i = f(Li, Bi, Ai).

(1)

where L represents total lunches served, B represents total breakfasts served
and A represents a la carte sales in dollars by SFA i, then LEQ2 for the SFA
is defined by the identity:
f(LEQ2_, 0, 0) = f(L_, Bi, A0..

(2)

_Glantz, F.B. and R.G. St. Pierre. Evaluation of Alternatives to Commodity
Donation in the National School Lunch Program:
Study of Food
Acquisitions, Volume 2. Cambridge, MA: Abt Associates Inc., 1985.
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Defining LEQ2 is thus a fairly simple matter once the requisite cost function
has been estimated.
A Cost Function
for SFAs

Three distinct cost functions were estimated using 1,180 observations for
which complete cost data are available from the Year Two SFA Manager
survey (for SY 1988-89). Each cost function was used in turn to predict total
cost for SFAs for Year One (SY 1987-88). The specification exhibiting the
smallest mean square prediction error was chosen as the basis for the
construction of LEQ2.' OLS estimates of the chosen cost function are
presented in Exhibit D. 1.
The estimated form of this model was used to construct LEQ2 for each SFA,
as defined by equation (2), above. That is, each SFA's actual number of
lunches, breakfasts, and a la carte revenues were entered in the general
model, which was solved for the expected cost for that SFA. Using the
SFA's expected cost and setting the number of breakfasts and a la carte items
equal to zero, the equation was then solved for LEQ2 (i.e., the number of
lunches that would yield the same expected cost). In practice then, solving for
LEQ2 required simple application of the quadratic formula to the following
equation (recalling that E[COST] is known) for each SFA. 2
E[COST] = 5,296 + 1.69.

LEQ2 + 7.2 x I(Yg.LEQ22

The unweighted cost per LEQ2 was computed for each SFA. The distribution
of each is described below. Note that "reasonable" values are generated
throughout the empirical distribution of cost per lunch equivalent.
Unweighted
Cost Per LEQ2
Mean
Median
20th Percentile
25thPercentile
75thPercentile
90thPercentile

1.57
1.53
0.99
1.28
1.80
2.17

'The mean squared prediction error for the selected cost function was
substantially lower than that of the other two specifications, so that the choice of
a "preferred" model was clear.
2Note that a negative root is always discarded.
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The estimated model can be used to solve for the conversion of breakfasts to
lunches. Setting the total differential of the cost function to zero, solve for
tSLUNCH/_SBREAKFAST:
_5C = 1.71tSL + 14.4xl(Yg'L'tSL + 0.40bb-

6.6xl0*B'_B

This assumes that t$(OTHREV) is set to zero and that the SFA is producing
breakfasts so YBRK= 1.
Solving for _L/bB:
_SL/tSB= -[0.4 + 6.6 x IO9B]/[1.71

+ 14.4 x 10'9'L]

If L and B are both zero, this figure turns out to be 0.23 (a lunch is worth just
over 4 breakfasts). If L is set to 819,000 and B is set to 151,000 (their mean
values), then dL/dB (expressed to two decimal places) is still 0.23. Hence,
the conversion of breakfasts to lunches can, for all practical purposes, be
treated as a constant.
Variables included in the final cost function are listed below:
Variable

Mean

Definition

LMEALS
BMEALS
OTHREV _

818,887
151,386
230,191

YBRK

0.46

Number of lunches served
Number of breakfastsserved
Revenue from other
cafeteria sales (prmarily a la carte
items or adult meals)
= 1 if BMEALS > 0; 0
otherwise

Coefficient estimates are presented in Exhibit D. 1.

_Properly speaking, the volume or count of individual a la carte items belongs in
the cost function. Revenue from these sales does not. It is included here as the
only available measure of SFA output other than breakfasts and lunches.
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Exhibit
OLS Estimates

D.1

of SFA Cost Function

Dependent
Variable

TotalSFACost

Intercept

5,296

(o.1)
LMEALS

1.69*
(15.4)

LMEALS
2

7.2x10'*
(11.8)

BMEALS

0.40*
(1.7)

BMEALS
2

3.3xi0
-8.
(7.2)

OTHREV

1.12'

(4.7)
OTHREV 2

-1.8x10

'7.

(-5.2)
YBRK

138,028
(1.5)

YBRK
· LMEALS

0.019
(0.2)

YBRK
-OTHREV

0.38
(1.4)

R2

0.98

N

1,180

*Statistically significant at the. 10 level.
Note:

t - statistics appear in parentheses.
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ESTIMATES

OF COST PER LUNCH

BY TYPE OF SFA

Exhibit E. 1 presents a comparison of the direct and indirect estimates of meal
cost by type of SFA. It should, however, be noted that the sample size for
each type of SFA is extremely small. Because of this the estimates of the
average cost are quite sensitive to sampling variation, and cannot be viewed as
reliable estimates of the average cost by type of SFA.
Examination of the average reported cost for small SFAs with on-site
production illustrates the sensitivity of the average cost estimates to sampling
error. The reported cost per NSLP-lunch for SFA 18 ($1.03) is considerably
less than that of SFA 04 ($1.52) and SFA 09 ($1.47). The relatively low cost
for SFA 18 reflects the fact that this SFA operated with a key staff vacancy
and had unusually low labor costs. However, with only three SFAs in the
sample, SFA 18 exerts a strong influence on the average cost for this group.
With a larger sample, one would expect that the effect of SFA 18 would have
been offset by an SFA with unusually high costs.
While one would like to examine the differences in average cost by type of
SFA, the extremely small sample sizes preclude any meaningful comparisons.
Tests for differences in averages costs (both reported cogt and full cost) were
made using simple t-tests. None of the differences in average costs shown in
Exhibit E. 1 is statistically significant even at the .25 level of confidence).
Chapter IV provides sample size guidelines for use in future studies of meal
costs, including recommended sample sizes for obtaining cost estimates by
type of SFA.
As noted in Chapter IV, while cost per LEQ is a reasonably good proxy for
the direct measure of reported cost per NSLP-lunch when estimating the
average cost for a group of SFAs, it is not a good proxy measure for
individual SFAs. This point is well illustrated in Exhibit E. 1. In several
study sites the difference between the two measures is quite large, however,
across the 18 sites the average ratio of reported cost per LEQ to reported cost
per NSLP-lunch is 0.96. This suggests that with a large sample of SFAs the
indirect measure will provide a reliable estimate of the average reported cost
per NSLP-lunch.
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Exhibt E.1
Comparison

of Direct

and Indirect Estimates
by Type of SFA

INDIRECT
MEASURE

TYPE OF SFA
Small/On Site Production:

oo

SFAID
04
09
18
Mean
Std. Dev.

I,o

Large/On Site Production:

02
07
12
17
Mean
Std.Dev.

Small/S atelliting:

REPORTED
COST PER
LEQ

of Cost Per Lunch

DIRECT MEASURES
REPORTED
COST PER
NSLP-LUNCH

FULL
COST PER
NSLP-LUNCH

RATIOSOF DIRECTTO
INDIRECT MEASURE
REPORTED
COST

FULL
COST

2.160
1.685
0.944

1.521
1.474
1.034

1.658
1.680
1.235

0.704
0.875
1.095

0.767
0.997
1.308

1.597
(0.613)

1.343
(0.269)

1.524
(0.251 )

0.891
(0.196)

1.024
(0.271)

1.638
1.645
1.098
1.207

1.437
1.579
1.243
1.435

1.713
1.777
1.489
1.721

O.877
0.960
1.132
1.189

1.046
1.080
1.356
1.425

1.397
(0.286)

1.424
(0.138)

1.675
(0.127)

1.039
(0.145)

1.227
(0.192)

03
08
13
15

1.633
1.563
0.887
0.868

1.280
1.623
1.302
1.098

1.398
1.833
1.572
1.587

0.784
1.038
1.468
1.265

0.856
1.173.
1.772
1.829

Mean
Std. Dev.

1.238
(0.417)

1.326
(0.218)

1.598
(0.179)

1.139
(0.295)

1.407
(0.472)
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Exhibit E.1 (continued)

INDIRECT
MEASURE

TYPEOF SFA

Large/Satelliting

SFAID

06
11
16
Mean
Std. Dev.

Oo

Very Large:

01
10
Mean
Std. Dev.

Vendor/FSMC:

05
19

DIRECT MEASURES

REPORTED
COST PER
LEQ

REPORTED
COST PER
NSLP-LUNCH

1.506
1.369
1.470

1.263
1.199
1.484

1.473
1.753
2.236

0.839
0.876
1.009

0.978
1.280
1.521

1.448
(0.071)

1.315
(0.150)

1.821
(0.386)

0.908
(0.090)

1.260
(0.272)

0.770
0.798

0.989
0.930

1.758
2.136
1.947
(0.267)
1.840
1.466

1.353
1.704
1.528
(0.248)
1.221
1.288

FULL
COST PER
NSLP-LUNCH

RATIOSOF DIRECTTO
INDIRECT MEASURE

1.739
1.987
1.863
(0.175)
1.698
1.652

REPORTED
COST

0.784
(0.020)
0.664
0.879

FULL
COST

0.960
(0.042)
0.923
1.127

Mean
Std. Dev.

1.653
(0.265)

1.254
(0.047)

1.675
(0.033)

0.771
(0.152)

1.025
(0.144)

Overall Mean
Std.Dev.

1.493
(0.381)

1.363
(0.181)

1.678
(0.220)

0.957
(0.210)

1.187
(0.302)
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OF TERMS

1.

SFA activities - refers to the "outputs" or the business of SFAs. SFA
outputs include breakfast production, lunch production (together
referred to as "meal production") and non-meal production activities
(efforts to support meal production however cannot be traced to a
specific meal. These include activities like SFA administration and the
transportation of meals).

2.

Direct measurement
- an approach which identifies the actual cost
related to various SFA activities and allocates these costs specifically to
the activity (or purpose) for which they were incurred. For instance,
food cost for breakfast is calculated by identifying the costs of foods
served for breakfast only and not by applying an algorithm to distribute
total food costs among breakfast and lunch based on meal participation,
sales or some other factor.

3.

Indirect measurement - in contrast to direct measurement, an
approach which identifies and allocates costs for different SFA
activities by portioning out total costs based on a specified algorithm,
model, or other arbitrary allocation rule. The lunch equivalent (LEQ)
is an example of an indirect measurement and allocation approach.

4.

Direct meal production costs - costs which are directly traceable to
the production of breakfasts or lunches. These include such costs for
food, SFA labor, and other identifiable production costs (e.g., supplies
used for lunch only).

5.

Non-meal production costs - costs which support meal production but
are not directly traceable or attributable to a specific meal. These costs
can be incurred at the SFA level and school district level. For
example, at the SFA level, these costs include labor for food service
administration and other SFA support activities, the cost of facilities
occupied by the SFA, storage and transportation of foods, and
transportation of meals within the district.

6.

Full cost of meal production - all costs incurred for meal production
activities (includes direct meal production costs and non-meal
production costs). In addition to costs that appear on the SFA expense
statement and charged to the SFA, the full cost includes costs that are
not charged to the SFA which may be subsidized by the school district
or other groups, the value of in-kind services and donated equipment,
and the use of volunteers.

7.

Reported meal production costs - costs which appear on the annual
SFA expense statement indicating that the SFA paid for them.

8.

Uncharged/unreported
costs - meal production costs that are not
charged to the SFA and often do not appear on an annual expense
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statement. These costs are often subsidized by the school district.
Examples of uncharged costs include space, some labor, transportation,
and equipment depreciation. These costs may also be referred to as
"hidden" costs.
9.

Indirect costs - a specific category of non-meal production costs (costs
which support meal production but not directly traceable to one specific
meal). Indirect costs may be included in an indirect cost rate which
identifies a portion of school district costs that are attributable to food
services. Indirect costs are often referred to as "overhead".

10.

Reimbursable
costs - costs attributable to a meal reimbursed by the
NSLP or the SBP. For example, labor and food costs associated with
an NSLP lunch.

11.

Lunch equivalent (Ll*O.) approach - a method to convert SFA
outputs other than lunch (e.g., breakfasts, adult meals, and a la carte
meals) into the equivalent of a NSLP lunch in efforts to estimate the
cost to produce a reimbursable meal. There are a variety of techniques
to construct a LEQ measure. Researchers have relied on econometric
modelling of the joint production process to construct an algorithm that
can be used across SFAs to estimate the number of LEQs produced.
The method solves for the number of reimbursable NSLP lunches
necessary to result in the same predicted costs as the configuration of
lunches, breakfasts, and other revenues actually produced by the SFA.
See the Child Nutrition Meal Cost Methodology Study Final Report for
further explanations and the construction of LEQs.

12.

Meal Production System - There are for basic types of meal or food
production systems:
1.

Independent or On-site Kitchens prepare and serve food
for the facility in which it is located.

2.

Base Kitchens produce meals for service on-site and for
delivery to satellite or receiving kitchens.

3.

Commissaries/Central Kitchens prepare food and transports it to satellite or receiving kitchens.

4.

Satellite or Receiving Kitchens receive and serve meals
produced elsewhere ready-to-serve, or in a form requiring
some heating, thawing or other final preparation.
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This study groups SFAs into five categories which combine the type of system
(in terms of the extent of satelliting) and the size of the system (school district
enrollmen0:
·

small/little satelliting - SFA with an enrollment less than the
state's median enrollment and 90% of the production sites were
base or independent kitchens.

·

small/significant satelliting - SFA with an enrollment less than
the state's median enrollment and less than 90% of the
production sites were base or independent kitchens.

·

large/little satelliting - SFA with an enrollment greater than the
state's median enrollment and 90% of the production sites were
base or independent kitchens.

·

large/significant satelliting - SFA with an enrollment greater
than the state's median enrollment and less than 90% of the
production sites ere base or independent kitchens.

·

very large - SFA with an enrollment over 100,000 pupils.
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MEAL

COST METHODOLOGY

STUDY:

Donald J. Liu

The Child Nutrition Meal Cost Methodology Study did an excellent job in
measuring the full cost of school meal programs.
The study thoroughly
identified various cost items, especially for unreported costs, and allocated costs
to various meal activities in a logical fashion. The whole project appears to have
been well planned and well executed, and the experience gained from this project
may prove to be very useful in future applications.
At issue is the recommendation of using a two-phase procedure that relies on
indirect measurement in a nationally-representative sample of SFAs, coupled with
direct measurement in a subsample of these SFAs.
Indirect measurement
captures only part of the program costs, whereas direct measurement attempts to
account for full costs. The study suggests using the indirect approach as a costeffective alternative for the more expensive direct full-cost measurement
approach. This suggestion is based on the observation that there is a high
correlation between the LEQ cost figures and the cost figures obtained from the
direct method. Since the indirect LEQ approach does not measure the full cost
of the program, the study presents a statistical procedure to adjust for the
discrepancies by "scaling up" the LEQ measure.
I question the validity of the analysis on which the recommendation is based. I
also doubt the wisdom of applying the short-cut approach of measuring only part
of the full cost to an issue of such immense importance (identifying per meal
production costs). Before giving the reasons for my inclinations, however, I
would first like to clarify the issue which I debate.

THE ISSUE
The issue I am debating is not whether one should go for the LEQ cost measure
or go for the full cost measure. An LEQ cost measure can be a full cost measure
if full cost data are used. For a given data set, there are several ways of
measuring the cost of school meal programs. For example, one can simply take
the average of the costs across different school units and, hence, obtain an
average cost figure. Alternatively, one can estimate a cost equation and compute
an LEQ cost figure or cost figures of other definitions.
One advantage of the cost function approach over the simple averaging approach
is that the former can somewhat account for the nonlinear nature of the cost
structure. Figure 1 shows a nonlinear cost function. The vertical axis measures
the cost (in $) while the horizontal axis measures the scale of operation (e.g., the
number of meals served). The nonlinear relationship between the cost and scale
is depicted by the cost curve CC.
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Figure 1

Nonlinear
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For illustrative
purposes, suppose that the nation consistsof only two school
districts,#1 and g2. School district#1 operates at scale s_and school districtg2
at scale s2. From the graph, the corresponding cost figuresfor the two school
districts
arecost_andcosta,
respectively.
The averagescaleofthenationis(s_
+ sO/2,whichisdenotedass.inFigure1. Giventheaveragescaleof s_,the
graphindicates
thattheaveragecostfigure
ofthenationiscosk. Now, notice
thatcost.isdifferent
fromthesimpleaverageofthetwo individual
costfigures,
(cost, + costa)/2.
The choice between the cost function approach and the simple averaging
approach depends on the purpose of the research. In general, the cost function
approach is more useful because it allows one to answer "what if" type questions.
For example, one can use the cost function in Figure I to predict the cost figure
of the nation if the average scale of operation increases from s, to s.'.
At any rate, as far as the data collection process is concerned, the issue is not
between the cost function approach (e.g., LEQ cost function) and the simple
averaging approach. Rather, the issue is whether one should collect
(1)

full cost data with detailed breakdown of information
breakfast, NSLP lunch, and non-program meals, or

(2)

partial cost data with little breakdown of information into SBP
breakfast, NSLP lunch, and non-program meals.
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The pilot study collected full cost data for different SFAs, from which some
average cost figures are computed.
Presumably, the study could have also
estimated an LEQ cost function and derived the corresponding LEQ cost figures.
On the other hand, the SFA Manager Mail Survey contains only partial cost data
with little breakdown of information. The study used this data set to estimate an
LEQ equation and derived the corresponding LEQ cost figures. Presumably, the
simple averaging approach could have been adopted instead.
To reiterate, the issue is not whether one should use the LEQ cost function
approach or the simple averaging approach. Rather, the issue is whether one
should collect the full cost data or the partial cost data. The LEQ cost function
can be estimated from the full cost data set as well.
Definitively, collecting the partial cost data is less expensive. However, if the
goal is to measure the full cost of the program, the short-cut approach of
collecting only partial cost data is justifiable scientifically (but not necessarily
economically) only if the relationship between the full cost measure and partial
cost measure is, in a sense, "stable". With a "stable" relationship between the
two, one can somehow estimate this relationship and then adjust the partial cost
measure upward by the estimated relationship to arrive at the full cost level.
The study suggests that the relationship between full cost and partial cost
measures is "stable". The justification is due to a high correlation between the
cost figures based on full cost data and those based on partial cost data. In
particular, the correlation coefficient between LEQ partial cost figures and NSLP
full cost figures is 0.56. Hence, the study proposes to collect only the partial
cost data from a nationally-representative
sample as an alternative to the more
expensive direct measure approach.
A subsampling procedure is proposed to
obtain information on the adjusting factor to scale up the partial cost measure
from the national sample to the full cost level.
I question the validity of the study's analysis on which the recommendation is
based. First, I do not agree with the estimated LEQ equation from which the
LEQ partial cost figures are computed. Second, I have observed some empirical
"irregularities" which prevent me from ruling out the possibility that the
correlation between the full cost and partial cost figures are spurious. Third, I
do not agree with the sampling procedure proposed by the study in scaling up the
partial cost measure to the full cost level. Given the cited problems, my
conclusion is that:
The best way to collect what one intends to measure is to collect directly what
one intends to measure.
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THE ESTIMATEO LEQ EQUATION
It is very likely that the estimated LEQ equation is misspecified and has not been
estimated by an appropriate statistical procedure for the following reasons:
1.

The study fails to incorporate into the equation those school
characteristic variables important to the identifcation of the cost
structure of a school or school district. The cost of producing
school meals depends not only on the amount of food produced
but also on such factors as efficiency and available equipment of
the operating unit.
For example, to account for the cost effect of the absolute
efficiency of a school unit, one might want to include into the
equation the enrollment of the school. Likewise, to account for
the cost effect of the relative efficiency of a school unit, one might
want to include into the equation the percentage of students in the
school participating NSLP and SBP. In addition, one might want
to include into the equation the type of kitchen facilities and the
location of the kitchen to account for the cost effect of the _
equipment.
Presumably, data on some of the school characteristic variables are
available from the SFA Manager Mail Survey. Those variables
should be incorporated into the LEQ equation to the extent
appropriate. Without accounting for the cost effect of such school
characteristics, the estimated LEQ equation is biased. In addition,
without accounting for the local school characteristics, the national
LEQ equation should not be used to generate LEQ cost figures for
the pilot states.

2.

The study also fails to include into the equation appropriate
interaction terms to account for joint production aspects of the
problem.
Basically, the production of SBP breakfast, NSLP
lunch, and "non-program food" is a joint production process (joint
inputs and joint outputs) and a lot of interactions can occur among
the three activities. Without accounting for the possible interaction
effects, a lot of richness of the model is lost and the equation is
misspecified.
For example, to account for the scale effect of one activity (say,
SBP breakfast) on the cost structure of the other activity (say,
NSLP lunch), one perhaps wants to include into the equation an
interaction term involving the product of the scales of the two
activities (say, BMEALS * LMEALS). _

_Theinclusionof YBRK* LMEAI_3in the reported equationdoes not consistof a
scale interactionterm because YBRK is a zero-one dummy variable, rather than a
variabledepictingthe scaleof breakfastoperation.
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The interaction effects can also occur among the omitted school
characteristic variables.
For example, it is not difficult to
envisage an interaction effect between the efficiency factors and
the equipment factor mentioned previously in item 1.
3.

The statistical technique used in estimating the LEQ equation
(OLS: ordinary least squares) is most likely inappropriate for the
problem at hand. Typically, the variances of the error term in the
LEQ equation are not constant across the survey units and, hence,
the classical statistical assumption for good estimation results is
violated.
For example, for the problem at hand it is not uncommon to find
the variance of the error term to be proportional to the scale of the
operation or to the size of the school. In this case, the appropriate
estimation technique should be WLS (weighted least squares),
rather than OLS. When a wrong estimation technique is used, a
wrong estimated equation results.

The above three points highlight my concerns toward the credibility of the
estimated LEQ equation appearing in the report. Basically, the study should
consider the inclusion of other relevant explanatory variables, try alternative
functional forms to account for interaction effects among various economic
activities, and entertain the likelihood of a nonconstant variance in the equation's
error term. In determining the "best" equation, a set of evaluation criteria should
be specified explicitly and the evaluation result should be interpreted judiciously.
Alternatively, it is useful to entertain several LEQ equations and see if the
conclusion of "high correlation" is robust among the various specifications.

EMPIRICAL

IRREGULARITIES

With respect to the empirical comparison
have the following comments:
1.

of direct and indirect cost figures, I

Exhibit E. 1 presents the LEQ cost figures computed from the SFA
Manager Mail Survey data. Also reported are the NSLP full cost
figures computed from the pilot study data. Since the SFA
Manager Mail Survey data contain only partial cost information,
one would expect the LEQ cost figures reported in the exhibit to
be lower than the NSLP full cost figures reported there.
However, a causal examination of the cost figures in Exhibit E. 1
shows that the reported LEQ costs are higher than the NSLP full
cost figures for SFAs #4, g9, g3, g6, gl, gl0, and g5. Why is
there inconsistency? This inconsistency further cast doubt on the
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credibility of the LEQ equation used in computing the LEQ cost
figures. Obviously, more discussion on the empirical results is
needed to make them "believable."
2.

Since an LEQ lunch is not the same as an NSLP lunch, comparing
the two is in a sense comparing oranges with apples. As such, the
correlation between the two can be only spurious.
To
appropriately compare the direct cost measure with the indirect
cost measure, the two should be put on the same footing first.
Is it possible to estimate an LEQ equation using the pilot study
data? Then, one can compare the resulting full-cost LEQ figures
with the partial-cost LEQ figures estimated from the SFA Manager
Mail Survey data.

3.

Is the correlation of 0.56 really high enough for one to conclude
"comfortably" that there will be no significant amount of
uncertainty associated with the estimation of the scaling factor? A
high correlation between two variables does not necessarily imply
that the relationship between the two variables can be estimated
with little uncertainty.
It might be useful to actually estimate this adjusting factor using
the 18 SFAs' cost data (two sets of data). Then, one can examine
the standard deviation of the/5 (i.e., the estimated adjusting factor)
resulting from this estimation. It is also useful to examine the
property of the estimated equation as a whole.

4.

More importantly, the high correlation between full cost and
partial cost measures really pertains only to the geographical area
covered by the original 18 SFAs. Given that the 18 SFAs not
consist of a random sample, can one safely conclude that this high
correlation will hold for the national sample?
If fact, it is very dangerous to base one's judgement solely on the
correlation coefficient.
Even though the scaling factor can be
estimated with great confidence, one still needs to examine
whether the scaling procedure itself makes sense.
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Tim SCALINGPROCEDURE
There are several problems associated with the proposed scaling procedure.
1.

There is a catch-22 problem. If the subsample used in f'mding the
adjusting factor to scale up the partial cost measure to the full cost
level is not representative nationally, the resulting adjusting factor
is not representative nationally. Then, how is it appropriate to use
that adjusting factor at the national level?
On the other hand, if the subsample used in finding the adjusting
factor is representative nationally, then why do we need the firstphase national sample for partial cost collection anyway? In this
case, we can simply go directly to the subsample and collect the
full cost data.

2.

In determining the optimal sample size for future applications,
equation (2) in Chapter IV is the basis. In arriving at this
equation, a lot of covariance terms are ignored. Specifically, the
four variables in the right-hand-side of the scaling equation (1) are
stochastic and their covariances are missing.
To what extent does equation (2) approximate the true equation?
That is, how reliable is the formula used in the study? Is it of
O(1/n 2) at least?

3.

FINAL

At any rate, the sample sizes suggested for future application are
not valid. This is because their determinations depend, in part, on
the result from the pilot study which was not randomly sampled.
What are the alternatives now?

REMARK

The sheer magnitude of the money expended on the SBP and NSLP programs
makes it an extremely important issue to have good measures of the programs'
costs. Measuring only part of the costs renders the mission half done and limits
the usefulness of the collected data. My discussion argues that attempts to adjust
for partial cost measures to the full cost level will not be straightforward and the
result may not be satisfactory. Therefore, a direct full-cost measurement is more
desirable.
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RESPONSE

TO REVIEWER'S

COMMENTS

The Meal Cost Methodology Study developed a methodology for the direct
measurement of the full cost of producing reimbursable meals in the school
lunch and breakfast programs. The methodology was designed for use as a
management tool by individual school districts and for use by FNS in future
national studies of meal costs. The methodology was pilot tested in 18 school
districts. The results of the pilot test indicate that the methodology can be
used to obtain reliable estimates of the full cost of producing reimbursable
lunches and breakfasts. We are pleased that Professor Liu agrees with our
assessment of the results of the pilot test.

"

Professor Liu, however, disagrees with our recommendation regarding the
design for a future national study of meal costs. In considering a design for
future national studies, AAI recommended using a two-phase sampling
approach that relies on indirect measurement (i.e., the LEQ approach) in a
nationally-representative sample of school districts coupled with direct
measurement in a representative sub-sample of these school districts. Our
recommendation is based on the relatively large difference in data collection
costs between the direct and indirect measurement approaches. As Cochran
(1977) notes, the optimum allocation of the sample must consider the cost of
taking measurements on each sample unit. The objective is to maximize the
precision of the estimates for a specified cost of collecting the data or
minimize the data collection cost to obtain a specified level of precision.
Professor Liu rejects the recommended two-phase sampling approach,
concluding that it is always best to measure meal costs directly.
Unfortunately, Professor Liu fails to consider the very real differences in data
collection costs between the direct and indirect approaches. The cost of taking
measurements on each sample unit with the direct measurement approach are
about 50 times greater than with the indirect measurement approach.
Recognizing this relatively large difference in data collection costs between the
direct and indirect approaches, we believe that the recommended two-phase
sampling approach represents the most cost-effective design for a national
study of meal costs.
Professor Liu questions the validity of the analysis on which our
recommendations are based. He raises three issues:
*

the specification of the estimated LEQ equation,

·

empirical "irregularities" with respect to the comparison of
direct and indirect estimates of meal costs for the pilot study
sites, and

·

the sampling procedures proposed in scaling up the partial cost
measure to the full cost level.

Each of these issues is addressed below.

98

Table of Contents
SPECIFICATION

OF THE COST FUNCTION

Before responding to the reviewers arguments regarding the estimation of the
cost function, we feel that we should emphasize that the current study is
intended as the first phase of a national study and not a component of that
study. The first phase of the recommended two-phase approach involves the
estimation of a cost function. The full national study would clearly require
extensive analyses of alternative specifications of the SFA cost function, and
of the behavior of the variance of cost with enrollment or volume. Such
analyses were not part of this project and await further studies.
To reiterate, the specification and estimation of a meal cost function were
beyond the scope of the Meal Cost Methodology Study. However, because
the resource requirements of the direct measurement approach may make it
infeasible for use in a large scale study of meal costs, it is useful to know how
well the indirect methods approximate the results that are obtained from the
direct measurement approach used in the Meal Cost Methodology Study. To .
make this comparison AAI used the cost function that was estimated as part of
the Child Nutrition Program Operations (CNPO) Study.
All of the reviewer's commentson the estimation of costs and lunch
equivalents focused on the proper selection of regressors and on the nature of
the error term. Our responses appear below.
1)

The reviewer questioned the omission of SFA characteristics in
the specification of the meal cost function used in the
computation of lunch equivalents. We agree that the inclusion
of such characteristics would tend to raise the explanatory
power (in the sense of R2) and that further exploration along
these lines is warranted. In this instance, however, the CNPO
study was explicitly striving for a reduced-form interpretation to
the results, since it could not predict in advance what types of
information are sure to be available for any SFA for which we
wish to compute lunch equivalents (LEQ). Suppose, for
example, that as the total number of lunches served in a SFA
rises, the probability that central kitchens will be used also
rises; suppose also that use of central kitchens tends to reduce
cost, other things constant. If one could be sure that the
presence or absence of a central kitchen would always be known
in any situation in which the computation of LEQ was desired
then the inclusion of this variable in the cost function would be
desirable. In the absence of such _assurances, the best empirical
strategy is to allow the variation of cost with the presence or
absence of central kitchens to be captured, insofar as it may be,
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by the variation in the number of lunches2 Whether the
reduced explanatory power that results from the omission
these SFA characteristics from the estimated cost function
worth the enhanced ability to estimate LEQs in situations
which data on characteristics are lacking is a policy issue
warrants further discussion.

of
is
in
that

2)

The absence of full interaction terms in the estimated cost
function was also questioned by the reviewer. As noted above,
the estimation of the cost function was not carried out under this
project, so details of the construction of LEQ were not
presented here. In fact, alternative specifications of the cost
function were estimated, some of which included full interaction
terms in breakfasts, lunches and other revenues. In most cases,
the coefficients of these interaction terms were statistically
significant at conventional levels. Each alternative specification
was estimated using the first year of data and used to predict
cost for the second year, given the values of lunches, breakfasts
and other revenues for each of the SFAs in that year. The
selected specification (which does not contain interaction terms,
as the reviewer notes) was chosen because it minimized the sum
of squared prediction errors. That is, it predicted SFA cost in
the second year better than other specifications containing interaction terms. While we share the reviewer's inclination to
prefer functional forms which include interaction terms, the
superiority of the specification used in the report was clear.

3)

The reviewer's third point is well-taken. We agree that some
form of weighted least squares is almost surely superior to
ordinary least squares for the problem at hand. We do claim,
however, that his assertion that the estimation technique is
"wrong" is overstated and misleading. The OLS estimates are
consistent and unbiased; they minimize the sum of squared
errors and are known to be robust to departures from
underlying assumptions. In this case, however, they probably
are not minimum-variance estimators which is surely what the
reviewer intended to say. That is, a proper weighting scheme
could produce estimates with a smaller margin of error than
those produced by OLS.

The issue of bias, raised by the reviewer, is tricky in this context. If central
kitchens tend to reduce cost but do not themselves affect the demand for SFA
meals then the estimated coefficients (which do not attempt to hold the
existence or non-existence of central kitchens constant) are not biased. The
threat of bias arises only if an omitted characteristic affecting cost is itself a
determinant of lunches, breakfasts or other revenue.
lO0
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The increase
be gauged at
on this issue,
scope of this

in precision resulting from the correction of this problem cannot
this point. While we agree with the reviewer's main argument
a complete investigation of error variances was beyond the
project.

EMPIRIC,S L IRREGULARITIES
The reviewer observes some empirical "irregularities" in the comparison of
direct and indirect estimates of meal costs. These so called irregularities lead
him to conclude that the correlation between the full cost and partial cost
figures may be spurious. Each of his concerns is addressed below.
1)

Exhibit E. 1 presents a comparison of direct and indirect
estimates of cost per lunch for the 18 pilot study sites.
Professor Liu notes that there are several seeming
inconsistencies between the direct and indirect meal cost
estimates for some of the school districts. Specifically he notes
that the reported cost per LEQ (a partial cost measure) is higher
than the full cost per NSLP-lunch for SFAs 4, 9, 3, 6, 1, 10,
and 5. He correctly notes that one would expect the reported
cost measure to be lower than the full cost measure. These
seeming irregularities simply reflect the fact that for any
individual SFA reported cost per LEQ is not a reliable measure
of the reported cost per NSLP-lunch. For the 18 pilot study
sites, the mean reported cost per LEQ is $1.493 with a standard
deviation of $0.381. However, for a group of SFAs, the mean
reported cost per LEQ is a reliable estimate of the reported cost
per NSLP-lunch. As we noted in the report, for the 18 pilot
study sites the mean reported cost per LEQ ($1.493) is not
significantly different from the mean reported cost per NSLPlunch ($1.363), even at the 0.10 level of confidence. The
correlation between the direct measure of reported cost per
NSLP-linch and the indirect measure of reported cost per LEQ
is 0.65. This leads us to conclude that for a group of SFAs, the
indirect measure of reported cost per LEQ is a reasonably good
proxy for the direct measure of reported cost per NSLP-lunch.
Similarly, while the reported cost per LEQ is greater than the
full cost per NSLP-lunch for some of the SFAs in the pilot
study, the mean reported cost per LEQ is significantly lower
than the mean full cost per NSLP-lunch. The "irregularities"
noted by the reviewer are in fact not irregularities, but simply
reflect the variability of the estimates. Across the pilot study
sample, the means of the various estimates are quite consistent
with expectations-- the partial cost estimates are always
significantly lower than the full cost estimates.
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2)

The reviewer states that an LEQ is not the same as an NSLP
lunch, and that comparing the two is inappropriate. We agree
that an LEQ is not the same as an NSLP lunch; however, we
disagree that comparing the two is inappropriate.
An LEQ is a
statistical construct that is designed to convert other outputs
(i.e., breakfasts and a la carte items) into the equivalent of an
NSLP lunch. The use of LEQs allows one to compare the
output levels of SFAs producing differing product mixes.
While as noted above, one can debate the specification of the
model used to estimate the cost function used in the construction
of LEQs, conceptually an LEQ is equivalent to an NSLP lunch.
Professor Liu suggests that it would have been better to estimate
the cost equation using the pilot study data rather than use the
model that was estimates as part of the Child Nutrition Program
Operations Study (CNOPS). We agree, however, the small
sample size (18) for the pilot study precluded such a modeling
effort.

3)

The reviewer questions whether the correlation of 0.56 between
the reported cost per LEQ and the full cost per NSLP-lunch is
high enough to conclude "comfortably" that there will be no
significant amount of uncertainty associated with the estimation
of the scaling factor. As discussed below (in the context of the
scaling factor), the issue is not the absolute value of the
correlation coefficient, but the value of the correlation
coefficient relative to the data collection costs for the direct and
indirect approaches.
To reiterate, the objective of the proposed
design is to maximize the precision of the estimates for a
specified cost of data collection or minimize the cost of data
collection for a specified level of precision.

4)

The reviewer questions whether the correlation between direct
and indirect measures observed in the pilot study will hold for a
national sample. Clearly the correlation observed in a national
study may be higher or lower than that observed in the pilot
study. The purpose of conducting a pilot study is to obtain
information that will inform the design of the national study.
The alternative is to design a national study using guestimates of
key design parameters.
In our view the pilot study estimates
are preferable to using uninformed guestimates.
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SCALING

PROCEDURE

The reviewer raised several issues concerning the two-phase sampling
approach and the use of a scaling procedure. These concerns are addressed
below.
1)

Two-phase (double) sampling for regression or ratio estimation
is a well established sampling technique (Cochran, I977; Jessen,
1978; Kish 1965; Raj 1968). The United Nations (1950)
definition of two-phase sampling given below is widely
accepted: "It is sometimes convenient and economical to collect
certain items of information on the whole of the units of a
sample, and other items of information on only some of these
units, these latter units being chosen as to constitute a subsample of the units of the original sample. An important
application of multi-phase sampling is the use of the information
obtained at the first-phase as supplementary information to
provide more accurate estimates (by the method of regression or
ratios), of means, totals, etc., of variates obtained only in the
second phase." That is, when it is difficult or costly to collect
information on a variable (e.g., cost per reimbursable lunch),
this can be done at the second-phase sample. For the larger
first-phase sample, simpler, less costly ancillary information
(e.g., LEQ) can be collected. The first-phase ancillary
information can then be used to improve the efficiency of the
second-phase information by the ratio estimator, or as suggested
by Abt Associates, the regression estimator.
Abt Associates recommended drawing a national probability
sample of SFAs for the first-phase sample. Following standard
sampling practice, the second-phase sample of SFAs would be a
random subsample of the first-phase sample.
The gain in efficiency from using a two-phase sample of n and
n SFAs over a single-phase sample of only n SFAs, that only
uses the cost per reimbursable lunch measure, is a function of
the correlation between LEQ and cost per reimbursable lunch.
Equation 4 on page 41 shows that the sampling variance of the
two-phase regression estimator of the mean cost per
reimbursable lunch will be less than for the mean cost per
reimbursable lunch estimator based on the second-phase sample
alone, unless the correlation equals zero. Based on the pilot
study, the correlation between full cost per reimbursable lunch
and LEQ is expected to be 0.56.
If we also consider the difference in cost of collecting the two
variables (the cost per reimbursable lunch measure is estimated
to be fifty times more expensive to collect than the LEQ
measure), then an equation from Cochran (1977) can be used to
show a considerably lower correlation of 0.28 is the point at
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which the sampling variance of the two-phase sample of n and
n' becomes equal to that of a single-phase sample of n SFAs.
In other words, given a 50 to 1 cost ratio, a correlation of only
0.28 is needed to make two-phase sampling more economical.
This means that if the correlation in the full study is lower than
the correlation experienced in the pilot study, the regression
estimator will still be more efficient than the single-phase
sample estimator as long as it does not fall below 0.28, a
considerable drop from 0.56. Conversely, if the actual
correlation is higher than 0.56, which is possible if a better
LEQ regression model is developed, then the efficiency of the
regression estimator will be better than planned.
If one decided to use the cost per reimbursable lunch measure,
based on a single-phase sample, a sample size of 25 SFAs
would be needed to meet the desired coefficient of variation, at
the 95 % confidence level, of 0.05. This compares with a firstphase sample of 89 SFAs and a second-phase sample of 19
SFAs. Using the 50 to 1 cost ratio, we can see that the singlephase survey would be 20% more expensive to conduct than the
two-phase sample. If a twenty percent increase in cost is not
considered important, then we agree that a single-phase sample
should be used.
2)

Equation 2 on page 41 is an adequate and simple approximation
for the sampling variance of the regression estimator and is
widely used for sample size estimation purposes (Kish, 1965).
It represents the large-sample variance of the regression
estimator, that is, simple random sampling is assumed, and 1/n
and 1/n' should be negligible with respect to one. This variance
formula suffices for the purposes of this study because the
above conditions hold sufficiently.

3)

The determination of the sample size of SFAs needed to meet a
desired level of precision requires that assumptions be made
about several factors -- the element variance of cost per
reimbursable lunch, the correlation between LEQ and cost per
reimbursable lunch, and the ratio of costs for obtaining the two
measures. When a pilot study has been conducted, we are in
the fortunate position of not having to make guesses about these
factors. Although the pilot study estimates are subject to
sampling error and are also potentially biased, they offer the
best information available of what is likely to occur in the full
study. To the extent they are in error, the actual variance of
the mean cost per reimbursable lunch will either be higher or
lower than the desired level of precision. The departure from
the desired level of precision is however likely to be less
extreme compared with a design based on guesses.

104

Table of Contents
REFERENCES
Cochran, W. G., 1977, Sampling Techniques,
York, Chapter 12.

John Wiley & Sons, New

Jessen, R. J., 1978, Statistical Survey Techniques, John Wiley & Sons, New
York, Chapter 10.
Kish, L., 1965, Survey Sampling, John Wiley & Sons, New York, Chapter
12.
Raj, D., 1968, Sampling Theory, Tata McGraw-Hill,

Bombay, Chapter 7.

United Nations Statistical Office, 1950, The Preparation
Reports, U.N. Series C, No. 1, New York.

105

of Sampling Survey

Table of Contents

APPENDIX

H

FOOD SERVICE CONSULTANT'S
COMMENTS
REGARDING THE ASSIGNMENT OF
SPACE AND UTILITY COSTS
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HOSPiTAUTY
iCONSULTANTS,
INC
118 Great Road, Suite 215
RO. Box 269
Stow, MA 01775

September

22,

1991

Mr. Fredrick
Glantz
Senior
Economist
ABT ASSOCIATES INC.
55 Webster
Street
Cambridge,
MA. 02138
Dear Fred:
Please accept
my apologies
for the delay
in responding.
I have reviewed
the questions
regarding
the assignment
of
facility
energy
costs
and there
proper
distribution
to the
food service
program
at each school.
I spoke with
engineer
colleagues
in our industry
ascertain
if there
is a formula
that
might
be used to
determine
an appropriate
percentage
of these
costs
assignable
to the school
food service
programs.
The general
consensus
is that
because
variables
related
to these cost assignments
general
percentage
cannot
be used.

to

there
are so many
an accurate

Based on the information
I received
I have concluded
that
the assignment
of energy costs
should
be based on the
percentage
of assigned
square footage
of the department
including
the production,
storage,
service
and dining
areas.
If

the individual
school
wishes
to install
separate
meters
to more accurately
assign
energy
costs
some thought
might
be given
to establishing
several
prototype
school
classifications
to conduct
a study
for determining
formulae
applicable
to schools
with similar
characteristics.
If would seem to me that
because of the use of heavy
duty equipment,
refrigeration
of perishables
and frequency
of vendor
deliveries
that
a general
percentage
assignment
cost to the food service
program of twenty
to twenty
five
percent
of the total
would be initially
fair.
Subsequent
studies
could
dictate
adjustment
to these estimates.

(508) 897-8227 · Fax (508) 897-0308
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Mr.

Fredrick

I had
engineering
been posed.
your
study.

Glantz

hoped
to
discipline
I hope

-2-

September

22,

1991

receive
more precise
data
from
the
but the
question
had not previously
this
information
will
be of some help

Sincerely

yours,

/_ohn.M.
Callahan
Pres i dent
JMC:dc

108

in

Table of Contents

HOSPffAUTYNSULTAS,
INC
118Great Roe& Suite 215
PO 8ox 269

Stow,

MA°l_Z_ptember-- 27,

1991

Mr. Fredrick
Glantz
Senior
E¢onomi st
&bt Associates,
Inc.
55 Webster
Street
Cambridge,
MA. 02138
Dear
for

Fred:
When determining
what cost assignment
should
be made
space,
the following
recommendations
are made,
As sj__ nmen_t -Of--.Cost s.__:or_ S p ac e___a
_d__Uti I i_! es
1.

Determine
the actual
square footage
of space assigned
to the food service
activities
including
administration
office
space,
storage,
production,
service
and dining
areas.

2.

if dining
activities
assigned
of other
week,
Example:

rooms are used for multi-functlo_
deduct
a percentage
of the
space by applying
a percentage
uses based on a typical
40 hour
Study Periods
=
School
Lunch
=
Scheduled
Mtgs,=
School

Lunch

10
20
10
40

portion

hours
hours
hours
hours
is

per
per
per

w,_k
w_k
w,_k

50_

3.

If the receiving
dock
deliveries,
determine
space by applying
the
paragraph 2.

is used for all
scho(M
a pro-rate share of
same formula
as

4.

Use the current
cost per square foot
of
construction ra_her
than current rental value
of space.
This construction
cost should
b,_
based on replacement of similar
materials
_d
regional cost of labor.
The amortization
schedules
of facilities
will
vary dependin_w
on the type of construction
and method of
accounting
used but as a general
rule
a
thirty
year amortization
period
is
reasonable.

,_OR_Rg7,_a2__7. ==x _.qSl Rg7-030_
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Mr.

Fredr_ck

5.

Glantz

-2-

September

2?,

1991

Electrical
utility
cost can be seoaratzly
measured
through
departmental
meters.
However,
it may be impractical
to
install
meters
in aged school
facilities.
I would suggest
using the percentage
¢_
square
footage
to the total
square
footage
to apply
against
electrical
and other
uttlity
costs.
The source
formula
for
determ%ning
the space assignment
coul¢{ be
used for ensurtng
consistency.

These calculations
are not intended
to be micromatical
ly precise,
however they are intended
to give mn
approximate
reasonable
assignment
of cost to the foocl
service
use of facilities.
Because of the variable
nature
of the economy p_,riodic
indices
may be applied
to the established
square
foot.age
base cost.
These recommendations
are made with the
that
tt ts not prudent
to conduct
an expanded
absolute
costs
of space and uti'littes.
Sincerely

impltcat_on
study
¢,t all
yours,

M, Cal lah&n
JMC: dc
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