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SUMMARY

X\\ |
‘A survey of food utilization (quantiiy) and expenditure (cost) throughout

the military has been conducted. Detailed data are presented for each military

service and for DoD as a whole, and analyses are performed fo provide under-

standing of food usage within major and minor food groups. Results indicate

that differences 25ong services do exist, although ail services do provide

nutritionally adequate, quality diets. Large disparities are noted between .

actual food utilization and that specified by the current Food Cost Index (FCI).

A number of recommendations are made, including the suggestion that similar

surveys be conducted on a regular basis and that the results of this particular

o survey and future surveys be used to revise the FCi.
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INTRCOUCT {ON

Durlng Fiscal Year 1974, the Operations Research/Systems Analysis Office
conducted an investigation aimed at developing a Uniform Ration Cost System
under Task Ol of Project No. iT?EZ?lSAJAS ldentification of Existing Feeding
Systems, System Components and AITernafives, of the DoD Food Research, Develop-
ment, Test and Engineering Program. ‘The major objective of this effort was to
develop and evaluate a ration cost system which is directly related 4o known
consumer requiremerts, furnish an appropriate standard of feeding, provide an
improved approach to food allowances and cost controls and serve as a basis
for a Uniform Ration Law (URL). Within this overall program, one subtask,
the subject of this report, addressed the problem of determining and analyzing
current food utilization patterns in the military services. |In particular,
this data was to be used in the derivation of the supporting method for the
computation of a basic daily food allowance. This effort involved gathering
data on issues to military dining halls of over 500 different food items
served by the four services in a sample of almost 37.5 million rations. Due
fo the extreme wealth of information generated by the study, the report has
been divided into two volumes. The first volume contains the summary data
and discussion, while the second volume presents supplementary tables and
listings considered useful for further research and analysis.
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OBJECTIVES

The basic objectives of thisg study are to provide:

l. A'quanfiflve basis for establishiny a food cost index and éonsequenf
basic daily fcod allowance that is reasonable and consistent with present
consumptions patterns;

2. A quantitive basis for level of feedlng comparlsons between mllitary
and civilian populations: and,

3. Sufficient detailed tables of data so that operational use of the
information and further research and analysis in this area are facilltated.




SURVEY METHODOLOGY
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As should be the case In all studles, the survey methodology was a
derivative of the objectives of the program. In this case, tha ruling
objective was the desired utilization of this data base for the development
of a food cost index aiternative which could be used to set the basic
reimbursement !evel at the dining hall for its food purchases. Of necessity,
then, one had to scrutinlze food usage on an "as purchased" basis, associating
it with the rumber of rations served. A question can be raised as to whether
gathering data on an "as consumed" basis taking into consideration preparation
and plate waste would not have been a better basis. A recognizable probiem
with that approach is that gathering "as consumed" data was not feasible
because of the constraints on resources for this project. Even more to the
point, however, is the fact that the data is to be applied in developing a cost
control for food purchase and hence the "as purchased" trame of reference is
the "reai" one. Therefore, eariy into this project it was decided to gather
data on food item issues to the dining hall and on the consequent number of
rations served. Concerns as to the seasonaiity were to be avoided by gathering
a full year's data. With the exception of the Navy (which uses quarterly
data collection), data was gathered on a montniy basis in line with considera-
tions of inventory and service reporting requirements. |t was determined that
no significant detail would be lost by gathering the data on that basis.

Initiaily, it was thought that the Defense Personnel Suppiy Center (DPSC)
could provide the data. Two factors made this course of action impractical.
First, DPSC records cof shipments to base commissaries did not permit
discrimination as to which portion was designated for use by appropriated fund
dining halls. Second, because commissaries inventory items at varying time
periods, records of [FSC shipments could nct be essociated with 2 particular
number of rations served.

Given the targets as to the type of data required, the subsequent decisions,

such as sample size, where it was to be drawn, and pertinent source documents,
were to a great extent determined by the avaiiability of this data within each
service individuaily. Two of the services, the Navy and the Marine Corps,

kept files of data of the sort that was required at the headquarters level,
easing considerably the burden of data coilection. In the case of the Army and
Air Force, the required data was available only at the instailation level. The
burden of data coilection in the case of the Air Force was further increased

as Air Force dinlng halls have individual stock rooms. Therefore, in order to
get data on stock issues for consumption purposes rather than for stock room
inventory, data collection for the Air Force was at the individual dining hall
level. In the case of the Army, consolidated data at the base level was
available only at certain bases, and this more than any other factor determined
the choice of Army data collection sites.
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ine navy rood Service Systems Office in Washington had .accumulated data
(from a sampie of about 14% of ali rations served) by quarter on average food
utiiization per ration* for their Quarteriy & Annual Food Consumption Studies.
A continuous full year's data, however, was only avaliable for the fiscal 1972
period (July 1971 through June i972). Since this information contained the
necessary detail, it was seiected and then coded in a form useable by the
system deveioped for the required analyses.

The Marine Corps headquarters Food Service Office had on file copies of
Monthly Subsistence Anaiysis Repcrts and Ration Fed Reports for all Marine
bases in the United States. A quick analysis revealed that by choosing the
four largest bases, 75% of the rations served to the Marine Corps in the
United States could be covered. Table | contains a list of the bases seiected.
Data was compiied for the one-year period beginning July 1972,

As noted, the collection of the Air Force data was one of the more tedious
and time-consuming tasks, necessitating visits to individuval bases. The bases
that were selected, as weil as the dining halls sampled at each base and other
related data are presented in Table i. Since Air force dininyg halls were only
required to retain the most recent 12 months of data and the data collection
took a number of months, the one-year periods varied from base to base. The
time periods covered at each base and dining hall in the sample are also presented
in Table |I. The five Air Force sites seiected represented a reasonable cross
section of command missions and geographical locations, as well as size. It
was only the constraint of time, however, that limited the survey to five bases
and 7 dining haiis. At each base, food usage data was compiled from the Field
Ration Dining Hall Stock Record (Air Force Form AF 147). Headcount data
relating to numbers of rations served were extracted from Daily Dining Hall
Summaries (Air Force Form AF 1650).

inaily, the source of data for the Army portion of ti.e study was the
individual base commissary ofiice. Here, at certain bases, records of consolidated
issues to the dining halls were kept on Commissary Consumption Cards (DA Form 3293).
Data relative to the number of rations served were compiled from the Subsistence
Report and Field Ration Request (DA Form 2970). As the Army did not have
regulatory requirements concerning the collection and refention of all the data
that was required, numerous bases were contacted before suitabie sources were
located. This factor as well as time, cost ard personnel constraints |imited
the number of bases In the semple. Datz was collected from the three bases
listed in Table |I. The total sample size, nevertheless, was comparable tc that
of the Navy in terms of the percentage of rations served in the United States.
Table 2 presents some statistics on overall sampie size, both as a percentage
of each individual service as well as for DoD as a whole. As has already been
noted, the Air Force represented the smallest sampie, and the Marine Corps the
largest. Overali, about 14% of all rations served in DoD were includzd in the
survey.

*The number of "rations" served in a military dining hall is the sum of the
weighted headcounts (number of attendees) at each type of meal served. For the
period of this survey, the meal weighting factors were: breakfast 20%, dinner
45%, and supper 35%.
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Marine
Navy

DOD

TABLE 2
MILITARY FOOD UTILIZATION SAMPLE DATA

Sample As % of
No. of No. of Total Service Serviae Service
Installations Rations Service (%) CONUS AFLOAT OCONUS

5 1,301,868 3.5 5.3 = ' |

'3 10,546,982 110 20.0 e - L
4 12,741,571 56.0 75.0 = -

141 12,899,613 140 130 15.0° 100

153 37,490,034 140 23.0 15.0 1.0
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DATA ANALYSIS METHODOLOGY AND ASSUMPTIONS

The presentation of the results of detailed analyses can be misleading
unless one is supplied with some description of the particular techniques which
were used, as well as a statement of the simplifying assumptions which were made
to reduce the ccmplexity of the analysis to a manageable level. The simplifying
assumptions and methodology used in this analysis of military food utilization
data can roughly be separated into seven categories.

I. Food items tracked.
2. Adjustments for seasonality.
3. Weighting of montnly data.
4, Weighting of data bv base.
5. Reasonableness checks.
6. Choice of aggregation groups.
7. Measures of significant differences.
A discussion of each of these categories follows below.

With certain provisions, issues to the dining hall of all food items
by form (whole versus cut-up) aixd process (fresh versus canned) were tabulated.
While entries for different process forms of a food item were kept separate
so that usage of fresh versus frozen versus canned versus dehydrated could
be prepared, within each process the various package sizes were pooled.
That is, while a statement regarding usage of canned peaches can be made, a
statement regarding canned peaches in #10 cans versus canned peaches in #303
cans cannot. In additicn, certain items which were utilized very infrequently
were pooled with similar items in the data base. Table 3 presents a listing
of those items not specifically listed and the item under which they were
pooled.

Realizing that the usage of certain food items as well as particular forms
of food items was often a function of the season of the year, it had been
decided that gathering data for any period less than a year would present a
biased picture. |In order to avoid this, data was gathered by month for the
12 months of the year. This data was then aagregated into four calendar year
quarterly periods so that in effect one had three monthly measures of the
consumption for a given quarterly season. |In all cases, the same months were
tncluded ir a particular quarterly designation whether or not that month came
from the s.me year. For example, quarter three was composed of the months of
July, August, and September. For some bases, the data for these three months
was all 1972 data. However, at another base data collection might have started
in August of 1972 and therefore while August and September's data was 197Z,
July's data was from 1973. In both cases, however, the three month's data was
pooled into quarter three.

PR 45 YA
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TABLE 3

ITEMS USED IN THE MILITARY BUT NOT SPECIFICALLY
LISTED IN THE DATA BASE

Data Base ltem

1.
2.

10.
1"

12,

13.

14,

15.

Grill Steak

Beef, Tenderloin

Ground Beef
Oven Roast

Pig's [eet

Chicken, Cut-up

Potat~as, White, Frozen, Fried

Rolls, Bread, Fresh
Rolls, Sweet, Fresh

Cake, White, Fresh
Pie, Apple, Fresh

Cereal, Prepared, Ind.

Cereal, Bran, Flakes
Cereal, Corn Flakes

Cereal, Oats, Puffed

item(s) Pooled Unde:-
Data Base Item

Sirloin Steak

Porterhouse Steak
T-Bone Steak

Salisbury Steak
Roast Beef

Pig Ears

Pig Necks

Pia Tails

Pig Snouts

Chicken, Whole
Cornish Hen

All Frozen Form; of Potatoes

Sandwich Buns, Dinner Rolls,
Sub Rolls, Etc.

Jeily Rolls, Turncvers, Cream
Puffs, etc.

All Cakes & Cupcakes
All Pies

Assortment of Individual Pre-
packaged Servings

All Dry, Cold Bran Cereals.
All Dry, Cold Corn Cereals

All Dry, Cold Oat Cereals

e &

L




Data Bass lem
16. Cereal, Rice, Puffed
N 17. Cereal, Wheat, Flakes
18. Cookies, Vanilla Wafer
19. Donuts
20. Beverage Base, Pwd.
[}
21. Beverage Base — Cherry
— Grape
— L.emon
— Lime
— Orange
22. Flour, Wheat, Bread
23. Flour, Wheat, Cake

24, Ice Cream

25. Luncheon Meat, Cnd.

26. Corned Beef, Cnd.

27. Beef Chunks, Cnd.
28. Pork Sausage, Cnd.
29. Cheese, American, Proc.

30. Ham, Chunked, Cnd.

31. Milk, White

TABLE 3

ITEMS USED IN THE MILITARY RUT NOT SPECIFICALLY
LISTED IN THE DATA BASE (cont'd)

imm(s) Pooled Under
Daw. Base item

All Dry, Cold Rice Cereals

All Dry, Cold Wheat Cereals
All Cookies

All Types of Donuts

All Flavors

All flavors are sometimes listed
under ore of the 5 data base item
flavors or dispersed randomly
among the five

All Hard Flours

All Soft Flours

Includes items such as Creamsicles
Fudgesicles, Drumsticks, etc.

Meat Spreads

‘Beef Hash

Potted Meat

Vienna Sausage

Cheese Whiz, Cheese Spread
Deviled Ham

Milk, Sterilized, Cnd.




TABLE 3

ITEMS USED IN THE MILITARY BUT NOT SPECIFICALLY

LISTED IN THE DATA BASE

i
} - Data Base Item

8

Milk, Nonfat, Dry
Eggmix, Dehy.
Milk-Shake Mix, Dehy.
Cheese, Cheddar, Nat.
Lobster, Frozen
Polish Sausage

Juice, Tom;to

Jelly, Apple

Jam, Cherry

Milk, Chocolate

Hot Sauce

Soup, Chicken-Noodle
Desert Pwd., Van.
Macaroni

Spaghetti

Topping, Ice Cream, Fudge

Peppers, Hot

Worcestershire Sauce

{cont'd)

Item(s) Pooled Under
Data Base Item

Milk, Whole, Dry

Eggs, Whole, Dried

Ice Cream Mix, Dehy.
Cheese Cheddar, Proc.
Crawfish, Frozen

New England Sausage
Juice, Vegetable

Jelly, Asst.

Jam, Asst.

Choc. Flavored Dairy Drink
Taco Sauce, Tabasco Sauce
Soup, Asst.

Tapioca

Rigatoni Shells

Vermicelli

Topping, Ice Cream, Asst.
Peppers, Banana

Peppers, Cherry

Peppers, Jalepno

A—1 Sauce
Barbeque Sauce




Once data regarding the quantity of a particular food item issued to the
dining hall for a glven month, and the number of rations served In that month
had been secured, the everage utllization per ration couid be calcuiated by
dividing the former by the iatter. in the next step of the anaiysis, it was -
desired to aggregate this data ir order to make statements regarding average
utiiization in a particuiar quarter or in the entire year. This was accompiished
by summing the monthly utilization for that item over the number cf months in
the period of interest and dividing the fcrmer by the iatter to get the
average utiiization per ration. This meth.d of caiculation was chosen over the
method of adding up the monthiy averages in the period of interest and then
dividing by the number of months in that period because the iatter method wouid
have weighted the data from each month equaiiy. 8y choosing the methedoiogy that
was utiiized, each month's data was essentiaily weighted by the number of rations
served in that month, thereby putting greater emphasis on the iarger samples.
Since the accuracy of the staristic is proportionai to the size of the sampie,
aii other things being equai, the chosen methodoiogy was the more accurate of
the two availabie.

Simiiariy, for three of the four services (Army, Navy and Marines) rather
than adding the average utilization for each item from each base and dividing
by the number of bases in the sampie, ail of the data for each service was
pooied and total quantities issued by item for the totai service sample was
divided by total rations served for the entire service sample. Again, this
procedure was equivaient to weighting the data from each base by the number of
rations served at that base, thereby giving greater weight to the large sub-
samples within each service.

In the case of the Air Force, a situation was encountered in which
utilizing this same procedure would have biased the data. Two of the Air Force
dining halls from which data was gatherad possibiy represented a typicai
feeding situation. Specifically, one dining hall catered predominantiy +o
male basic trainees and one dining ha!l to WAF's. Since neither one of these
groups comprises a large proportion of Air Force personnel, a schema wes devised
whereby the data from these dining halis would be weighted in proporfion to
the representation of each of these two groups in the Air Force as a whoie.

This was achieved by taking the average number of basic trainees in the Air
Force and dividing that by the average number of rations served by the Air Forcs
per day. Addltlonally, the average number of WAF enlistees in the Air Force -
was divided by ,the total Air Force enllsted strength. These factors for the

two groups weré then used to weight the data from these two dining halls. The
rationale for this choice was as follows: First, basic trainess were all
required to eat in the dining halls during training; hence,as a group of dining
hall customers they were represented in greater proportion than was the case

for other enlisted airmen, a large percentage of whom were on basic al lowance
for subsistence (BAS). Therefore, it seeme¢ more appropriate to welght them

as a percentage of rations served than as a percentage of average enlisted
strength. In the case of the WAF's, no Information existed to substantiate

any ciaim that as a group they frequented the dining hall more often than
enlisted airmen; therefore, their proporiionate representation as a percentage
of total Air Force enlisted strength was assumed to characterize their representa-
tion as a percentage of dining hall custcwers. For the remaining flve Air Force




dining halls, the data was pooled in a fashion similar to that carried out for
the other three services and then the results of this pooling were weighted by
one minus the weighting factor for WAF's minus the weighting factor for male
basic trainees.

The same prob!em was faced in trying to compute a combined DoD figure
for average utilization per ration by item. Thc apprcach here wes to take
the average usage for a particular item from each c<crvice und weight that
figure by a factor deiermined by dividing the total number ¢f rations served
by that service in FY 72 & 73 by the total number of ratiors served by DoD
as a whole in that same period. In this way, the greatest emphasis was placed
on data from the services whose operation constituted the largest proportion
of total DoD food service. The resulting weighting factors were Army 41%,
Navv 35%, Air Force 15%, and Marine Corps 9%.

As is apparent, a vast quantity of data had bzen gathered in the course
of this survey. Despite extreme care in gathering and coding this data,
there was a very real chance that misinformation would be interjected into
the data base. One very strict constraint, however, imposed on food service
provided a means to easily check the reasonableness of the results and thereby
verify the validity of the data. This constraint was the one posed by the basic
daily food allowance. Therefore, after the data had been processed to the point
of presenting average usage per ra‘tion by food item by quarter and by year,
these quantities were multiplied by their cost per pound as determined by
Federal Supply Price Lists and these figures were summed giving a totai food
cost per ration. This figure was compared with the BDFA as calculated from
pricing the Food Cost Index and any figures falling outside of a 5% tolerance
resuited in a close scrutiny of the data to determine the Louse for the
anomoly. By this means, one was able to determine such things as misplaced
decimals resulting from keypunch errors, etc. Before being utilized any
further, all data was procassad to the point that it passed this BOFA check,
thereby insuring its reasonableness. The choice of 5% as a tolerance rigure
was based on a number of factors:

" 1. Certaln supplemental allowances are allowed over and above the BDFA,
mostly for smaller dining halis and ships.

2. Certain command decisions and orders had been made that required that
the allowance be cut back from the BDFA level to make certain cost savings.

3. 1t was felt that a certain amount of random error was to be tolerated
since the cost to get perfect accuracy was prohibitive.

In addressing the issue of maklng meaningful comparisons of expenditures
(costs) per ration between services, it was realized that utilizing actual
expenditure experience for each service would not be suitable. The tIime periods
covered for each base or dinlng hall in the survey differed to some extent and
the BOFA had fluctuated conslderably due to inflation. In order to present a




plicture which was genera!ly unaffected by the fiuctuations in the BDFA,
utiiization per ration figures were costed at DPSC prices for a singie given
perlod to yield an expendlture per ration figure suitabie for comparison. in
thls case, ali usage data was priced using the | April 1974 DPSC price list as
revised by change notices | & 2 dated | May 1974 and | June 1974, respectively.

After the data had been processed to the point where the average utillza-
tion per ration for the approximately 50C items in the data base had been
valldated, the next step was to aggregate them in some meaningfui fashion
so that conclusions could be drawn. In choosing aggregation groups, It was
declded to adopt a system somewhat similar to that used by the U. S. Department
of Agriculture. Basically, the data was arranged in a four-tier :
aggregation scheme. The grossest level of aggregation was in 12 major food
groups, as presented In Table 4. Each of these 12 major food groups was
further subdivided into a total of 51 minor subgroups. Within these miror
subgroups, each item was further tagged as to process (fresh, frozen, canned,
dehydrated). For meat, poultry and fish items, a further subdivision was made
by segregating the various forms. The aforementioned groupings are listed in
Tables 5 and 6. Using this aggregation scheme, the data on individual food
items could be pooled into meaningful groups for purposes of analysis and
comparison. Finally, having aggregated the data for each service and for
DoD as a whole, comparisons could be made. The usage of any particular
individual item within a particular service was not considered to be particularly
significant, subject as it was to the vagaries of supply. Comparisons looking
for significant differences were therefore restricted to comparisons between
aggregated groups. The technique utilized was to carry out an analysis of
variance to determine whether there existed any significant variance in the
consumption of any particular food group between the services. For those
food groups for which signiflcant differences were indlcated, a further Duncan's
Multiple Range Test was carried out to determine which service or services were
different from the remainder and from DoD as a whole. Figure | presents a flow
chart of the data prccessing discussed above.
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TABLE 4
MAJOR FOOD GROUPS

01 Meat—Poultry—Fish ‘
. 02 Eggs

03 Milk & Milk Products

04 Beverages

05 Vegetables

06 Legumes & Nuts

07 Grain & Cereal Products

08 Fruits

09 Fats, Oils, Salad Dressing

10 Sugar & Sweets

11 Condiments

12 Miscellaneous




TABLE &
MINOR FOOD GROUP

Beef

Veal

Pork

_Lamb

Poultry

Fish

Shellfish

Sausages, Cold Cuts
Eggs

Milk & Milk Drinks
Cream, Ice Cream
Cheese

Butter

Tea, Coffee, Cocoa
Juices

Soft Drinks

Potatoes, White
Tomatoes

Dark Green Vegetables
Deep Yellow Vegetabies
Other Vegetables {Not Leafy)
Other Leafy Vegetables
Legumes

Nuts, Nut Butter
Bread, Rolls, Biscuits
Other Baked Goods
Spaghetti, Macaroni, Noodles, Pasta
Flour & Mixes

Cereals & Cereal Pastes
Rice & Barley

Citrus Fruits

Other Fruits
Maragarine

Salad Oil & Dressings
Other Fats & Oils
Sugar

Syrup, Honey, Molasses

il o gaiesrdi gl 3l 4




TABLES
MINOR FOOD GROUP (cont'd)

Jelly, Jam

Candy

Puddings, Pie Fillling, Dessert Powder, Icings,
Toppings

Salts

Spices

Ketchup, Mustard, Relish, Horseradish
Pickles & Olives

Flavorings & Vinegars

Colorings

Mexican Food, Prepared

Yeast, MSG, Antiox, Baking Powder & Soda
Pizza, Prepared '
Prepared Meat Soups & Gravy Bases
Prepared Vegetables Soups

e,
W stoa ame .,

I7
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Ground :

Diced ; 3
Cuts

‘Whole

Fillet

Portion & Stick

PROCESS
Fresh
Frozen
Canned or Bottled

Dried or Dehydrated




RESULTS & DISCUSSION

The data collected in this iarge scale effort offer many opportupities
for abstraction and summary to enhance its use by interested organizations.
With this in mind, a number of summary tabies have been developed and are
presented on the foiiowing pages. The principal objectives have been to
permit meaningful interservice comparisons and to provide a basis for computa-
tions related to BDFA computations. These tables furnish a summary that shouid
\ prove adequate for most users. For those relatively few organizations that
require more detailed data, appendices are made available in a separate voiume
to present suppiementary tables and iistings considered usefui for further
research and analysis in this subject area.

Information reiating to food utilization and expenditure are the two
immedlate products of this study; however, additional information on nutrition
and food quality has also been derived. The major objective of this survey
has been to investigate the food utilization patterns for each service and to
synthesize the findings into a DoD pattern. In the pursuit ®¢ this goal,
a number of data subsets have been prepared which are also worthy of comment.
Specifically, a comparison of the DoD utilization data with the composition
of the Food Cost Index, which provides the cost control for food purchases,
as well as a comparison among three significant subgroupings of the Air
Force (permanent party, basic trainee and WAF) have been included. It will
be noted that the objectives expressed earlier emphasized that the survey of
DoD food utilization provides a data base for Food Cost Index development and
level of feeding comparisons with civilian organizations. A discussion of the
data relatlve }o these two areas of endeavor are to be found in separate
reports. )5(2) A5 in other tabulations of food utilization, such as the U. S.
Cepartment of Agriculture "Household Food Consumption Survey 1965-66," the data
provided here Is to a great extent self explanatory; hence, the textual discussion
of results included in this report Is a brief highlight of the findings. The task
of scrutinizing and comparing the data for other eiements of personal interest
Is left to the reader.

As will be apparent in tables to be discussed later, in every case over
70% of total food usage per ration is encompassed by four food groups: (1) Meat,
poultry, fish; (2) Milk and milk products; (3) Vegetables; and, (4) Grain and
cereai products. As a result, it seems quite logicai to base the majority of
the discussion on these groups. Occasional mention of other groups is provided
when deemed necessary to round out the presentation.

)
Brandler, P., "The Development of Alternative Food Cost Indexes", U. S.

Army Natick Laboratories, Technical Report 75-67-OR/SA.

)

Brandler, P., et. al., "The Basic Leve! of Feeding - A Comparison of Millitary
and Comparabie Civiiian Food Utllization, "U. S. Army Natick Laboratories,
Technical Report 75-43-0R/SA.



A. DoD Food Uflllzaflon and the Food Cost index

The prlmary consfraln? on military food purchases is the Food Cost index.
The FCi Is a i1i5% of 48 food items and the quantities of each aliotted to
fead 100 persons; the Iist Is consistent with the Navy Ration Law (i0 USC
6081-6082). in order to caiculate the monetary vaiue of the Basic Daiiy Food
Al lowance, these FCI quantities are muitipilied by the unit prize of each item
as derived frum the current Defense Personnei Supply Center price |ist and
summed. To this Is added an ailowance for condiments not specificaily Iisted,
and the resuit Is divided by 100 to provide the dally valiue of the food
allowance for each person subsisted.” 1t seems patently logical that some
reasonable correiation exist between actual food purchase practices and the.
method used to provide the funds. Results, however, seem to indicate that
this is usually not the case.

At the major food group levei, Table 7, which provides the usage quantity
in pounds per ration, Indicates the particuiariy striking differences between
UcD usage and FCI quantities in the utiiization of eggs and beverages, where DoD
usage Is neariy twice the FClI allotment, and vegetables, whers the FCl ailowance
is neariy twice the DoD utilization. .In addition, DoD usage of the extremely
important meat, poultry, fish food group is almost 17f greater than the FCi
allotment, while grain and cereal products usage is about 5% lower. Miik
and milk products usage and ailotments listed in Table 7 are similar; however,
within thls major group, as indicated In Tabie €, which provides the usage
quantity at the minor food group level, milk and miik drinks usage is 2%
lower and butter utiilzation almost JZE iower than the FCI allowances. Some
of these discrepancies can be explained bty the fact that neither the NRL nor
the FCi provide for the serving of such commoniy usad |tems as ice cream or
soft 2iinks or margarine; other differences are simply due to actual variations
in the natierns of usage versus the alloiment quantities. Table 9 makes this
evident by showlng the percentage d.stribution of usage quantlty over the major \
food groups.

The differences in usage are refiected in similar differences in
expenditures as Is apparent In Tables 10, ||, and 12. DoD egg expenditures
are almost double the FCi allotment, whiie DoD vegetable expenditures are
almost 30% lower than the FCI z!lotment. The fact that vegetable usage was
almost 50% lower than the allotment while expenditures were only 30% lower can
probably be explained by the inciuslon in the DoD usage figures of the more
expensive frozen vegetables not accounted for in the FCi. DoD expenditures
for meat, pou!try, fish exceed the FC! by more than 13%; however, DoD expenses
for the subgroup beef as presented in Tabie || are nearly 15% lower. This Is
additional evidence of the fundamental differences in the pattern of
expenditure. Table 12, which provides the percentrge distribution of expenditures,
further highlights these pattern differences, as well as the Importance of the
meat, pouitry, fish food group to the overall ration cost. As regards, totai
DoD expenditures and FC| al towances, one finds, as expected, rather close
agreement.

Reproduced 20
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(Ail Units in Lbs. per ration)
FCI
Meat, Poultry, Fish 838
Eggs .120
Miik & Milk Products 2281
Beverages 200
Vegetables 2.038
Legumes & Nuts 144
Grain & Cereal Products 850
Fruits .588
Fats, Oils, & Dressings 129
Sugar & Sweets ' 350
Condiments 079
Miscellaneous
/

UTILIZATION PER RATION BY MAJOR
FOOD GROUP FOR DOD AND THE FCI

880
.220
2.108
357

1.112
.159
724

.160
.254

126



TABLES
FOOD UTILIZATION BY MINOR FOOD GROUP
FOR DOD AND THE FCl
(Al Units in Lbs. per ration)
FCl DOD .

Beef - ' 463 407

Veal ) 032

Pork 220 249

Lainb . 002

Poultry 116 .148

Fish | 040 035

Shellfish - 028

Sausages, Cold Cuts .07

% Eggs 120 220
% Milk & Milk Drinks 2.15 | 1.896
% Cream, Ice Cream . 089
Cheese 031 085
Butter .100 068
Tea, Coffee, Cocoa 125 044
’, Juices 075 150
Soft Drinks 162

22
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TABLE 8 (cont'd)
FOOD UTILIZATION BY MINOR FOOD GROUP
FOR DOD AND THE FCI
{All Units in Lbs. per ration)

~ Fel DOD
Potatoes, White : 980 463
Tomatoes 275 131
Dark Green Vegetables .055
Deep Yellow Vegetables | 205 . .118
Other Veg. {(Not Leafy) 300 .186
Other Leafy Veg. 218 159
.Legumes 44 .150
Nuts, Nut Butter .009
Bread, Rolls, Biscuits 375 328
Other Baked Goods 062
Pasta .050 032
Flour & Mixes 375 252
Cereal & Cereal Pastes 020 031
Rice & Barley .030 018
Citrus Fruit .180 092

Other Fruits 408 358




TABLE 8 (cont'd)
FOOD UTILIZATION BY MINOR FOOD GROUP
FOR DOD AND THE FCI
(ANl Units in Lbs. per ration)

FCl DOD

Margarine 015 ]

Salad Oil & Dressing 029 067 .
r Other Fats & Oils 100 077
’ Sugar 313 154
, | Syrup, Honey, & Molasses 045
; Jelly, Jam 038 023
| Candy ' E 2 002
Pudding, Pie Filling, etc. R 030
Prepared Meat Soups & Gravy . ; 012
Prepared Vegetable Soups 005
Salts : 018
Spices | 007
Ketchup, Mustard, Relish 048 083
Pickles & Olives 017

Flevorings & Vinegar 031 020 .

Colorings

24




TABLE 8 (cont'd) '

“FOOD JTILIZATION BY MINOR FOOD GROW
FOP DOD AND THE FCI -
(Al Units in Lbs. per ration)

FCi DOD

B

Mexican, Prepared

3 Leavenings, Tenderizers  ~ .006
Pizza, Prepared ; 001
Popsicles .
*{ ass than 001
25
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DOD
14.64

3.29
31.50

534

16.62
237
10.81
6.73
239
3.7
1.87

.65

TABLES

i UTILIZATION BY MAJOR FOOD GROUP AS A PERCENTAGE
% : OF TOTAL L8S /RATION FOR DOD AND THE FCI
L FCI
% 5 Meat, Poultry, Fish 11.01
Eggs 158
Milk & Milk Products 20.95
| Beverages 1.64‘

Vegetables 26.75
| Legumes & Nuts 189

Grain & Cereal Products 1:.16

Fruits .1
i Fats, Oils, Dressings 1.69
Sugar & Sweets \ 460
Condiments 1.04
Miscellaneous
NOTE: Percentages may not total 100.00% due to rounding.
|
| -

26




TABLE 70

EXPENDITURES PER RATION BY MAJOR
FOOD GROUP FOR DOD AND THE FCI

(AN Units in $ per ration)
FCl DOD
. Mest, Poultry, Fish . 892 1.006 -
| Milk & Milk Products 349 384
Beverages , 139 - 091
Vegetables 306 220 :
Legumes & Nuts ' 029 043
Grain & Cereal Products 181 _ A77
Fruits 096 091
Fats, Oils, & Dressings .057 063
Sugar & Sweets 080 066
Condiments 059 035
Misc. 020
2.242 2.28:;

27
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Beef .

Veal
Pork
Lamb
Poultry
Fish
Shellfish

Sausages, Cold Cuts

Eggs

Milk & Mitk Drinks
Cream, Ice Cream
Cheese

Butter

Tea, Coffee, Cocoa

Juices

TABLE 11
FOOD EXPENDITURES BY MINOR FOOD GROUP
FOR DOD AND THE FCI
(All Units in $ per ration)

FCl DOD

548 468 )
056

.236 241 .
0C4

061 098

047 036
045
059

045 086

209 .268
031

033 042

025 | 052

130 048

000 032
012

Soft Drinks
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TABLE 11 (cont'd)
FOOD EXPENDITURES BY MINOR FOOD GROUP
FOR DOD AND THE FCI |
(All Units in $ per ration)

FCl DOD
Potatoés, White Az 084
Tomatoes 079 036
Dark Green Vegetables ) 016
Deep Yellow Vegetables - 030 © 023
Other Veg. (not leafy) 045 045
Other Leafy Veg. 025 016
Legumes 029 | 038
Nuts, Nut Butter 005
Bread, Rolis, Biscuits 094 082
Other Baked Goods | 016
| Pasta 022 012
b Flour & Mixes 041 047
| Cereal & Cereal Pastes on 013
% Rice & Barley 013 008
1 Citrus Fruits 023 014
7 * Other Fruits 073 077

% 29




i e S e ek i e e £ SRS

e e B

i 7 S s e e U

TABLE 11 (cont’d)

FOOD EXPENDITURES BY MINOR FOOD GROUP

FOR DOD AND THE FCI
(All Units in $ per ration)
FCl
Margarine
Salad Oil & Dressing 016
Other Fats & Oils 041
Sugar 077
Syrup, Honey, Molasses
Jelly, Jam 013
Candy
Pudding, Pie Filling, etc.
Prepared Meat Soups & Gravy
Prepared Vegetable Soups
Salits
Spices
Ketchup, Mustard, Relish 009
Pickles & Ofives
Flavorings & Vinegar 057

Colorings
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TABLE 11 (cont'd)
FOOD EXPENDITURES BY MINOR FOOD GROUP
FfOR DOD AUD THE FCI
(All Units in $ per ration)
FCi DoD
Mexican, Prepared 009
Leavonings, Tenderizers 002
Pizza, Frepared 001
Popsicle i

*Less thian .001

'

& 1 v

)

8

":.

3 -

%
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TABLE 12

FCl
Meat, Poultry, Fish 3978
.Eggs : 4 2.01
Milk & Milk Products 16,55
Beverages 6.20
Vegstables | 13.66
Legumas & Nuts 129
Grain & Cereal Products 8.05
Fruits , 429
Fats, Oils, Dressings 262
E Sugar & Sweets ‘ 4,01
i Condiments | 2,62
Miscellaneous
% NOTE: Percentages may not total 100.00% due to rounding.
i
|
1 32
o

EXPENDITURES BY MAJOR FOOD GROUP AS A PERCENTAGE OF
TOTAL $/RATION FOR DGD AND THE FCI -

DOD
44.08
3.76
16.81
4.01
2.66
1.89
1.76
3.98
2.76
291

1.54
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Despite these differences in the patterns of focd usage and expenses,
Table 13 indlcates that the nutrition. provided by DoD purchases and that
indicated by the FCl agree qulte closely. .Jn considering these nutritional
figures, it should be kept In mind that they are based on "as purchased"
food and do not refiect actual consumption, which must consider all nutrition
iosses such as serving and piate waste, and cooking losses (see B., Food
Utilization in the Four Services for a further discussion of this issue).

B. Food Utilization in the Four Services

Before proceeding with the discussion of food utiilzation in the four
services, it shouid be reiterated that some of the variation that wiii be noted
is a result of the differences in data coilection periods between services as
weil as differences in reiative sampie sizes. The Air Force data, in
particuiar, representing as it does. the smaiiest sample, provides the least
reiiabie estimate of the mean food utiiization of any service. Nevertheiess,
aii data did fuifili the requirements posed for agreement with the BDFA
(within ¥ 5%). Further, the DoD composite data agreed to within 2% of the BDFA.

An investigation of utiiization by major food group as presented in
Table 14 discioses, for exampie, the fact that the Marine Corps uses approximateiy
5% iess meat, pouitry, fish than either the Navy or Air Force, which possess
the ‘highest utiiizaiion per ration within this group. Usage by minor food
groups is dispiayed in Tabie 5. Examination of this tabie reveais a iow
utilization in the meat, pouitry, fish group of veal and even iower |amb
utiiization throughout DoD. These smaii vaiues are iikeiy due to the high
cost of veal, and the low preference, and high cost associated with lamb.
According to Table 14, the use of milk and milk products by the Navy, the
lowest user, is roughly 25% less than the Marine Corps, whose utilization of
dairy products is the greatest. This difference can partially be attributed
to the inability to store large amounts of fresh deiry products aboard ship,
hence, the increased utilization of powdered forms. The storage issue also
apparently explains the low usage of purchased bread in the Navy. The widespread
use of beverage base throughout the Air Force partly accounts for its high
beverage usage (shown in Table 15 to be nearly 20 times greater than the Navy).
Fruit utilization in the Air Force, however, is considerably less than the other
three services. According to Table 14, total vegetable usage is quite similar
throughout the military; but Table |5 iilustrates the fact that the Army makes
use of roughly 40% more white potatoes than the Air Force, indicating some
differences in the pattern of usage by vegetable subgrouping. Margarine usage
is quite iow in tne miiitary and practicaiiy nii in the Navy, due primarily to
the explicit specification of butter in the Navy Ration Law.

The pattern of food utilization as illustrated in Table 16, which presents

the percentage distribution of usage quantities over the major food groups,
adheres to the observations just made. ’
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TABLE13
NUTRITIONAL ANALYSIS OF DOD FOOD UTILIZATION
_AND THE FCI FOOD COMPONENTS

~ Fl ~ DOD
Food Energy (Cal) aga4 4607 ¥;
Protein (g 4 181.2 , 184,5
Fat ig) 206.0 2155
Calcium (mg) | 1726 1816
Iron {mg) 280 36.2 AR
Vitamin A 1U 11870 10650
Thiamine (mg) 2.7 . 22
Riboflavin (mg) 35 35
Niacin (mg) 34.4 324
Ascorbic Acid (mg) 202.1 186.2
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Expenditures by major food group as a percentage of total cost per ration
are presented in Table 17. The four major groups in terms of ration weight
(as reveaied in Table 15): (I) Meat, poultry, fish; (2) Milk and milk products;
(3) Vegetables; (4) Grain and cereal products, account for over 75% of total
expenditures in the military. The meat, poultry, fish category encompasses
over 40% of total costs in every organization. Table 18 displays expenditures
in dollars per ration for each service and DoD:by major food group and Table 19
by minor food groups. As indicated here. the Marine Corps spends roughly 25%
less for meat, poultry, fish items than the Navy, which spends the most on such
items.

Figure 2 illustrates the equivalent cost per average DoD ration by quarter
for a three year period beginning with first quarter 1972, and continuing
through fourth quarter 1974. Prices per pound for every item were extracted
from the Federal Supply Catalog price lists for each quarter included in the
indicated time span. Each item grice was then multiplied by the item's annual
DoD utilization per ration value as determined by this survey to arrive at the
eqiivalent cost for these same item quantities in each quarter. An item by
iTem summation by quarter resulted in the values for the cost of the average DoD
ration presented in Figure 2. Overall, this normalized cost per average DoD
ration depicts a steady increase except for the decline from 4th quarter 1973
to 2nd quarter 1974, This decline in total cost per ration.can be attributed
to the general reduction in meat prices over this period.

Having determined usage quantity per ration by item, a listing was prepared
ranking the items in descending order of usage. As shown in Table 20, no more
than 20 items comprise the initial 50% of usage or expenditure for any service,
and less than 60 items constitute the initial 75%. Table 21 specifically
lists those items comprising the initial 50% of usage. As indicated, fresh milk
is the premier usage item in the military; chocolate milk also appears among the
top four items In all services. Thils Is not unexpected since milk purchases are
supported by a special authorization permitting the incorporation into the food

cost Index of a milk altotment in excess of that specifled by the Navy Ration Law.

Only three other items appear among the upper 50% of usage throughout DoD:
(1) Eggs, (2) White potatoes; and, (3) White bread. Meat, poultry, fish items
occuring most frequentiy are, not unexpectediy, ground beef and chicken.

As was the case for the entire range of over 500 items utilized, the
subgroup of approximately 60 items comprising the initial 75% of usage is
dominated, as Indicated in Table 22, by items in four food groups: (1) Meat,
pcultry, fish; (2) Milk and milk products; (3) Vegetables; (4) Grain and cereal
products. According to Table 23, in all cases approximately 50% of the entire
cost represented by the Items in the initial 75% of expenditure is included in
the meat, poultry, fish category. Moreover, milk and milk products are
responsible for about 20% of the total expenditure on this basis. Therefore,
roughly 70% of the total cost of items comprising the initial 75% of overall
expenditures consists of meat, poultry, fish, and ml Ik and milk products.
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TABLE 20

NUMBER OF ITEMS MAKING UP THE TOP 50% AND

: : 75% OF DOD UTILIZATION AND COST

?g ' Marine Air

3 Navy Army Corps Force DOD

- Top 50% of Usage 15 1 8 9 12

£ : Top 75% of Usage 56 52 38 43 57
Top 50% of Expenditure 19 19 16 16 - 20
Top 75% of Expenditure 58 59 51 49 65
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As indicated in Table 24, white milk !s also the principal expenditure
item In the milltary. Furthermore, meat, poultry, and fish Items comprise the
majority of tho top ten expsense articles. Ground beef appears In the top three
and grill steak in the top five for three of the services. In addition, butter
and eggs are among the major expense items in every branch of the military.

Given the general association of higher quflity feeding with the amounts
of animal protein in the diet, one quantitative measure of quality relates to
the utilization of such items both in terms of quantity and expenditure. Tables
25 and 26 present, respectively, the utillzaticn of, and expenditures for animal
protein foods by minor food group as a percentage of total utilization or
expenditure. Generally speaking, such food items account for about 50% of the
total usage and about 65% of total expenditures. Milk drinks and beef are the
two most utilized sources of animal proteln. These two groups of items also
account for the highest percentage of total cost for ali services with the
exception of the Navy, which has a lower utilization of miik than the other
services. Tables 25 and 26 further indicate that of the four services, the
Marine Corps and the Air Force devote the highest percentage of total utilization
and expenditure to animal protein foods. Inspection of Tables 27 and 28,
which provide the absolute values of usage and expenditure per ration, indicates
that these high percentages can be partial ly attributed to higher utilization
of milk and eggs in the Marine Corps and beef and poultry in the Air Force.
It should be noted that the lower utilization of milk in the Navy Is offset by
the higher usage of veal and shellfish. Further, while the Navy only has the
second highest utiiization of beef in Ibs/ration, it is highest in expenditures
tor this group of items, indicating a higher usage of the expensive roasts and
steaks.

Any judgement regarding quality of feeding is likely to he subjective since
it presupposes a knowledge of preference patterns. However, certain meaningful
quality indicative factors can be selected which are considered to be generally
acceptable quality "yardsticks", e.g., steak better than ground beef, butter
better than margarine, fresh vegetables better than canned. Tables 29 and 30
list the utilization quantities and expenditures respectively of a number of
such quality yardsticks. While the absolute quantities are necessary to the
qual ity assessment, it is the ratlo of the more desirable food to the less
desirable that is considered most indicative. Tables 3| and 32 present food
quality indicative ratios based on quantity used and expenditure respectively.

It may be noted from these tables that in the key meat, poultry, fish category

the Marine Corps and the Navy present a higher quality picture than the Army

or the Air Force. This judgement must be ftempered in the case of the Marine Corps
by the fact that Tables 29 and 30 indicate that the Marine Corps utilize lower
absolute quantities of these items. It would seem, therefore, that the Navy
Represents a hlgher level of feeding in this partlcular food group both from the
point of view of quantity as well as relatlve amount, while the Marine Corps makes
up for the lower absolute amounts of meat, poultry, and fish by using proportion-
ately higher quantities of the more desirable items. On the other hand, with
respect to the use of canned as opposed to the more desirable fresh and frozen
preduct items, storage |Imitations on-board ship In the Navy lead to a less
attractive picture when compared to the other three services. Finally, although
the Navy does not use an excessive amount of butter compared to the other services,
the fact that it is used fo the almost complete exclusion of margarine leads to
the extraordinarily large ratlon of butter to margarine.
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The majority of the discussion thus far has been directed towards food
utitization and expenditures. An Inspection of the nutritionai aspects of
military feeding Is also important. Table 33 presents nutritionai data per
ration with respect to caiories, protein, fat, two minerals (caicium and iron)
and five vitamins (A, B}, By, Niacin, and C) for each of the four services and
DoD. Except for food anergy, calcium, and ascorbic acid, the four services
are nutritionally comparabie. The range in calcium content (roughly 500 mg
higher in the Marine Corps than the Navy) can probably be attributed to the
lower usage of miik in the Navy. The lesser utilization of fruit in the Air
Force apparent!y explains its smaller ascorbic acid value.

A listing of the recommended daily ailowances of certain nutrients
estabiished by the military for both men and women is presented in Table 34.
it will be noted that the DoD nutritional values (Table 33) are higher
reiative to the Daily Dietary Allowances. Since the data collected in this
study represents food utilization (i.e., food purchased per ration) and not
fcod consumption{actual ingestion) it would be hazardous to draw any inferences
from the indicated differences. This point cannot be overemphasized. The sense
of the word' "nutrition" in this case refers to the nutrients associated with a
ration. A "ration" is defined as the food provided to a man by 3 meals for one
day. In calculating the food utilized per ration and its autrient content, the
total quantity of food utilized is divided by the consequent numbers of rations
served. The ration figures, as explained earlier, are derived by summing the
weighted headcounts for each meal (weighting factors for the period covered -
20% for breakfast, 45% for dinner, and 35% for supper). By using this procedure
one, therefore, does not calculate the food utilized by a specific individual
but rather by a fictitious "composite" Individual. Since attendance rates for
military personnel in military dining halls in many situations is less than 50%,
(that is, most servicemen who receive subsistence in kind only consume about two
meals per day in the dining ?3;'5 and, In fact, generally consume less than
three meals per day in all.) The figures given in Table 33 cannot be used
to draw inferences about military individual intakes. The data presented in
this table are more related to what is made available in a2 3 meal ration should
personnel choose to go to the dining hall to consume 3 meals. The Daily Dietary
Allowances and the ration entitiement specified by the NRL on the other hand
refer to the individual rather than to an average or a fictitious "composite"
individua!.

The significance of the Table 33 figures can be found in two areas:

I. They permit a comparison between different organizations and, hence,
a ranking. This has been carried out not only in the DoD but aiso (in other
URCS report) between DoD averages and civillan feeding.

)
Branch, L.G., et al. "A Consumer Evaiuaticn of Air Force Fond Service",
U.S. Army Natick Laboratories, Technical Report 75-22-FSL.
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TABLE 34

DAILY DIETARY ALLOWANCES®
(For Military Personnel Moderately Active
in a Temperate Climate)
. Men Women

Food Energy (Cal) 3400 2400
Protein (q) 100 80
Fat (u) | ¢ *

Caldum (ma) : 800 - 800
iron (mg) - 14 18
Vitamin A (1U) 5000 5000
Vitamin B1 (mg) R kA 1.2
Vitamin B2 (ﬁlg) . 20 17
Niacin (mg) 22 16
Ascorbic Acid (mg) | 60 60

*Fat should not exceed 40% of total caloric intake. Carbohydrates
will provide those calories not furnished by protein and fat.

Fat = 9 Calig

Maximum Fat = 152 g {Men)

Maximum Fat = 107 g :(Women)

V/‘.‘Department of the Army, Navy and Air Force, "Medical Services — Nutritional

Standards”, AR 40-25/BUMED INST 10110.3D/AFR 160-95, August 1972.

'

65

e e T e—



2. They should exceed the DDA's by a significant margin in order to insure
that despite presparation, serving, and plate food wastage, as well as cooking
igtses, the quartities actuzlly made avajiable to the customer provide the
mirimum daily requirements In 2 three meal per day situation, clearly this latter
oh jective |s belng met. -

C. Alr Force Food Utilizatlon

- While this has not been intended as a major part of the analysis, 2n
examination of three relevant subgroups of Alr Force personnel may be helpful
jn providing an Iindication of the level of feeding for each of these subgroups
throughout the DoD. The three groups are permanent part.(permanent duty base
personne!), personnel in baslc tralning, and Womens Air Force (WAF) members.
It must be pointed out, however, that the basic trainee and WAF data are based
on the experience of a single dining hall in each case. Such a small sample Is
natural ly much more subjeci to unlque indlvidua! peculiarities then would be the
case for a larger sampte. It |s, nevertheless, hoped that some indlcation
of differences in the patterns of feedlng between these groups wlii be of value.

Table 35 provides a summary of food usage by major food groups. The general
pattern seems to be that food utiiization Is higher for the permanent party
group than for ths cther two groups. In the meat, poultry, fish category usage
levels for the WAF and permanent party are approximately equal, and slightly
exceed the baslc trainee usage ievel. MIlk and milk product utllizatlion |s highest
for permanent party and lowest for the WAF's. The permanent party lead In
vegetables utlllzatlon as weli, but now basic trainees occupy the lowest poslition.
Baslc trainees take vhe leadershlp in utllization of grain and cereal products,
while the WAF's completely dominate In fruit utiilzatlon. WAF's similar., make
use of the most fats, olls, and salad dressings; sugar and sweets; aid condiments.
Thls is a somewhat unusual finding In view of the gererally assumed female {
preoccupation wlth weight; however, |t may be partly explalned by tne compensating
effect of lower utliization of high calorle grain and cerea! products by the
WAF's.,

Table 36 presents the uviilzation data in Table 35 as a percentage of total
food utillzatlon. In all cases, milk and milk progucts and meat, poultry, fish
are the two highest utilization food categorles, encompassing about 50% of the
total food utlllzatlon for the permanent party and basic irainees and more than
45% of the WAF food utilizatlon. The fcod category with the third hlghest
utilization for the WAF's and permarsnt party Is vegetables, but grain and
cereal!l prodjucts occupy this position in basic trainee food service. The very
high fruit ufilization in the WAF's places it in the fourth highest position, .
white It is the sixth highest category In terms ot utiilzation for the permanent
party and baslc trainee.




: _ Permanent Basic
’ Party Trainee WAF

. Meat, Poultry, Fish 1.017 947 1.012
Eggs 206 212 154
Milk & Milk Products 2.365 1.827 1.647
Bwérages 579 306 329
Vegetables 889 728 857
Legumes & Muts 129 J43 .148
Grain & Cereal Products 680 .860 587
Fruits 273 214 .609
Fats, Oils & Dressings 140 061 .146

Sugar & Sweets 130 121 .133
Condiments .109 091 22

TABLE 36
- _ ) UTILIZATION PER RATION BY MAJOR
FOOD GROUP
(Al Units in Lbs.)

USAF USAF
;
§ Miscellaneous 050 019 028
|
E
E

:
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TABLE 38
UTILIZATION BY MAJOR FOOD GROUPS AS A PERCENTAGE
OF TOTAL LBS/RATION (USAF)
Parmanent Bas

. Party Traines WAF

Meat, Poultry, Fish 15.26 17.12 17.55

Eggs 309 384 2.66

Milk & Milk Products 35.46 33.04 28.54

Beverages 8.69 653 5.60

Vegetabies 1484 13.16 14.85

Legumes & Nuts 1.94 2.59 2.56

Grain & Cereal Products 10.20 15.55 10.17

9 Fruits 4.10 3.87 10.55

4 Fats, Oils, Dressings 2.10 1.11 2.52

- Sugar & Sweets 195 2.18 230

Condiments 1.64 1.64 2.12

f Miscellaneous » 35 48
P

|
|
E
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Tables 37 and 38 present comparabie expenditure per ration data in $/ration
and as a percentage of total ration cost respectively. Genera!ly, the
observations made with respect to the utiiization data hoid true for expenditures.
One exception is the WAF expenditure for fruit which is now ranked after grain
and cereai products due to the relativeiy !ower cost per pound for fruit.

Table 39 indicates the number of items comprising the initial 50% and 75%

of utiiization and expenditure. The number of items comprising the top 50%

or 75% of usage is one indication of menu variety. The table implies,

therefore, that the WAF's dining haii offers the greatest variety and the

permanent party's the ieast. Menu variety, however, is such a strong function

~ of the individuai in charge that, due to smali sizes of the sampie, this data
may refiect the tendencies of the individual service supervisors rathér
than any generai tendency. Table 40 presents the specific items making up the
initial 508 of usage and Tabie 41 those making up the initiai 50% of expenditure.
it may be noted that whiie the top 50% of usage for the permanent party contains
no meat items, the majority of the top 50% of expenditure items for this group
are meat items. Table 40 a!so indicates that in the case of The WAF's
the top 508 of usage inciudes two fresh fruits, as might be expected from the high
utiiization of fresh fruit by the WAF's, and both ice cream and skim milk. The
iatter observation indicates a certain ambivaience in the WAF's toward weight
controi. Tabie 42 gives the percentage distributicn of the expenditures per
ration of items in the top 75% of expenditure. As expected, meat, poultry, fich
and d=iry products acccunt for over 78% of the top 75% of costs.

One indication of the quaiity of the diets cf these three groups is the
amount of animai protein incorporated in them. Tables 43 and 44 present animai
protein food item utliization and expenditures, respectively. Both tables
reveai the same pattern. With few exceptions, the permanent party represents
the highest level and the basic trainee the lowest leve! of utilization and
expenditure. The discrepancy is largest in the milk and milk drinks category
where the permanent party exceeds the other two grcups by a significant margin.
Basic trainee utilizatior and expenditure exceed the other two groups only in
the pork and egg food subcategories. |t is interesting *o note that the WAF's
dominate the other two groups In the use of fish, shellfish, and ice cream
while using significantly less eggs.

A more compiets picture of the general quality level of the diets of each
of the three groups can be ascertained from an inspection cf the relative usage
of and expenditures for items which represent a higher level of feeding to those
which represent a lower level. For examnple, as mentioned earlier, it is generaliy
agreed tha+ steaks, roasts and other "cuts" of meat provide a higher level of
feeding than hamburgers, beef stew and other items composed of ground and diced
meats, Tables 45 and 46 provide the absoiute amounts utiiized of these quaiity
indicative items and the associated ratlos. Tables 47 and 48 provide the
absolute expenditures and the ratios. The three personnel groups present
reasonably baianced pictures with respect to the quality ratios. In terms of
usage, each group dom’nates ia four cases and in terms of expenditures permanent
party dominates in four cases, WAF's in five cases and basic trainee in three
cases. This picture is somewhat altered by inspecting the absolute quantities

~

-
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TABLE 37
EXPENDITURES PER RATION BY MAJOR FOOD GROUP

(Al Unitsin §)
USAF USAF
Permanent Basic

Party Trainee WAF ]
Meat, Poultry, Fish 950 893 952
Eggs 077 080 058 ¢
Milk & Milk Products | 407 293 322
Beverages 073 050 .050
Vegetables 209 .163 183
Legumes & Nuts 035 040 039
Grain & Cereal Products .167 203 140
Fruits 049 039 099
Fats, Oils & Dressings 055 023 053
Sugar & Sweets 033 030 034
Condiments .028 026 030
Miscellaneous 022 012 020
Total 2.106 1.851 1.980
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TABLE 38

EXPENDITURES BY MAJOR FOOD GROUP AS A PERCENTAGE
OF TOTAL $/RATION (USAF)

Permanent Basic

Party Trainee WAF

' Meat, Poultry, Fieh 44,82 48.70 46.98
N Eggs 3.64 4.18 2.87
Milk & Milk Products 19.52 16.30 15.88

Beverages 343 2,62 248

Vegetables 9.88 8.53 8,01

Legumes & Nuts 164 2.10 1.94

Grain & Cereal Products 7.89 10.64 6.93

Fruits | 2,32 203 489

Fats, Oils, Dressings 2.58 1.19 2.60

Sugar & Sweets 1.58 . 154 1.66

Condiments 1.32 1.35 1.49

Miscellaneous 1.06 61 97
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TABLE 3

NUMBER OF ITEMS COMPRISING THE INITIAL 50% AND
76% OF AIR FORCE UTILIZATION AND COST
Permanant Basic
Party Traines WAF
Top 50% of Usage 6 10 17
Top 76% of Usage 26 38 49
Top 50% of Expenditures 16 14 18
Top 75% of Expenditures 47 37 - 49
|
|
; 72




Psrmanent
Party

1 Milk, White, Fresh
2 Milk, Chocolats, Fresh
3 Beverage Base
4 Potatoes, Whits, Fresh
5 Bread, White, Fresh
6 Eggs, Shell
7
8
9
10
11
12
13
14
15
16

17

TSP S b

TABLE 40

ITEMS COMPRISING THE INITIAL 60% OF USAGE

~ AIR FORCE

Baic
Treines

Milk, Whits, Fresh
Milk, Chocolate, Fresh
Eqggs, Shell

Pie, Apple, Fresh
Beef, Ground, Frozen
Bread, White, Frash
Potatoes, White, Fresh
Potatoes, White, Fresh
Bread, French, Fresh

Beef, Pot Roast, Frozen

75

WAF
Mlitk, White, Fresh
Milk, Chocolate, Fresh
Ice Cream
Beef, Ground, Frozen
Milk, Skim
Grapefruit, Fresh
Eggs, Shell
Potatoes, White, Fresh
Potatoes, White, Frozen
Bacon, Sliced, Frozen
Pie, Aplple, Fresh
Chicken, Cut-up, Frozen
Bread, White, Fresh
Bread, French, Fresh
Apples, Fresh
Lettuce

Beverage Base
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Permanent
Party

1 Milk, White, Fresh

2 Besef, Ground, Frozsn

3 Beef, Patties, Frozen

4 Beef, Grill Steak, Boneless, Frozen
6 Eggs, Shell

8 Chicken, Cut-up, Frozen

7 Beef, Pot Roast, Boneless, Frozen
8 Butter |

! 9 Bread, White, Fresh

10 Ham, Canned

11 Bacon, Sliced, Frozen

12 Milk, Chocolate, Fresh

1 13 Ice Cream

; 14 Turkey, Raw, Boneless, Frozen

16 Beef, Oven Roast, Boneless, Frozen
18 Pork, Spareribs, Frozen

17

18

TABLE #1

AIR FORCE

Basic
Traines

Milk, White, Frash

Beef, Ground, Frozen

Beef, Pot Rosst, Boneless, Frozen
Egys, Shell

Bacon, Sliced, Frozen

Beef, Grill Steak, Boneless, Frozen
Pork Chops, Frozen

Turkey, Cooked, Boneless, Frozen
Beef, Diced, Frozen

Chicken, Cut-up, Frozen

Ham, Cooked, Boneless, Frozen
Bread, Whits, Fresh

Pork, Roast, Boneless, Frozen

Pork, Spareribs, Frozen
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ITEMS COMPRISING THE INITIAL 50% OF EXPENDITURES

WAF
Beef, Ground, Frozen
Miik, White, Fresh
Ice Cream
Bacon, Sticed, Frozen
Beef, Pot Roast, Boneless, Frozen

Beef, Grill Steak, Boneless, Frozen

* Eggs, Shell

Boef, Patties, Frozen

Ham, Cooked, Smoked, Frozen, Boneless
Chicken, Cut-up, Frozen

Butter

Turkey, Raw, Boneless, Frozen

Pork Chops, Frozen

Pork, Spareribs, Frozen

Beof, Diced, Frozen

Mik, Chocolate, Fresh

Besf, Swiss Steak, Boneless, Frozen

Beef, Oven Roast, Boneless, Frozen

[




TABLE 42

PERCENTAGE DISTRIBUTION BY MAJOR 700D GROUP OF THE
TOTAL $/RATION OF ITEMS COMPRISIMG INITIAL

(Bt U N s SRR e g I i
- +, ¥ 3 T

75% OF COST (USAF)
Permanent Basic
. . . Party Traines WAF
Meat, Pouitry, Fish 15370 60.78 58.98
: Eggs | . 484 5.54 3.75
__ Milk & Milk Products 2425 1855 . 2030
% Beverages 273 85 80
E Vegetables 7.16 407 4.18
E; Legumes & Nuts '
E Grain & Cereal Products 4.80 10.22 5.74
Fruits 2.37
é Fats, Oils, Dressings 1.75 2.51
E Sugar & Sweets 77 ' .78
E Condiments .58
': Miscellaneous
=
|
i
¥
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TABLE 43
ANIMAL PROTEIN FOOD UTILIZATION (USAF) i
(Al Units in Lbs./Ration) a,
Ptmimnf Basic

Party Trainee WAF
Beef . ‘ 4855 416 447 ’
Veal 010 . = ;
Pork 257 285 284
Lamb .001 .001 ,.001
Poultry 168 140 149
Fish 033 031 042
Shell Fish 019 023 029
Sausages, Cold Cuts 072 051 061
Eggs 205 212 154
Milk & Milk Drinks 2.124 1.676 1.726
Cream, Ice Cream 110 072 224
Cheese 057 .039 .084
Butter 074 040 063
Total 3587 2.986 3.263
*Less than .001
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TABLEM4

. ANIMAL PROTEIN FOOD EXPENDITURES (USAF)
(All Units in $/Ration)
Permanent Basic _

Party Traines WAF

Beef 482 416 456
. Veal 014 . -

Pork 233 263 261
Lamb .002 .002 . 002
Pouttry Can 10 106
Fish ) 018 032 043
Shell Fish | 027 ‘ .037 043
Sausages, Cold Cuts 047 034 042
Eggs : 077 080 058
Mitk & Mitk Drinks 272 215 158
Cream, Ice Cream 039 .026 081
Cheese 038 021 035
Butter " 057 031 048
Total 1.435 1.266 1.332
*Less than .001

TR

SR e e,
L
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TABLE 45
SELECTED FOOD QUALITY INDICATORS (USAF)
(AN Units in Lbe./Ration)
Permanent Basic ‘.,
Party Trainee WAF __1
Cuts of Meats 379 33 350 | |
Ground & Diced Meats 345 358 383 | s |
Shellfish 019 023 042
Fish 033 031 029
Meat 724 698 733
Poultry .168 .140 .149
Frozen Orange Juice 031 019 022
Canned Orange Juice 005 - -
Frozen Juice 039 013 039
Canned Juice 073 005 .037
Fresh Vegetables & Legumes 587 306 466
Frozen Vegetables & Legumes 292 319 .200
Total Vegetables & Legumes 1.118 871 1.005
a
Fresh & Frozen Potatoes 346 282 .258 5
}
Instant Potatoes* 179 246 A1 :

*Reconstituted at 6.5: 1
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SELECTED FOOD QUALITY INDICATORS (USAF)

Fresh & Frozen Fruit

Total Fruit

Rolls

Bread

Ice Cream

Total Dairy Products

Butter

Margarine

TABLE 45 (cont'd)

(AN Units in Lbs.IRatim")‘

Permant
Party

176
273

082

277

.104

2.365

.074

020

79

e

Basic
Traines

120
214

141

275

067

© 1.827

040

WAF

.070

.186

216

1.647

063
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TABLE 47

A COMPARISON OF SELECTED FOOD QUALITY INDICATORS (USAF)

(All Units in $/Ration)
Permanent - Basic

Party Trainee WAF
Cuts of Meat ‘ 441 384 410
Ground & Diced Meats . 291 297 310 .
Shellfish 027 037 . .043
Fish .033 031 043
Meat 732 .681 719
Poultry a1 110 105
Frozen Orange Juice 011 007 .008
Canned Orange Juice 006 - -
Frozen Juice 015 013 .015
Canned Juice .010 .005 .005
Fresh Vegetables & Legumes 093 046 073
Frozen Vegetables & Legumes 082 087 .081
Total Vegetables & Legumes 244 203 222
Fresh & Frozen Potatoes 054 049 043
Instant Potatoes .009 .013 .006
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TACLE 47 (cont'd)
A COMPARISON OF SELECTED FOOD QUALITY INDICATORS (USAF)

(AN Units in $/Ration)

Permanent Basic

Party Trainee WAF 4

Fresh & Frozen Fruit 030 020 085 " F

Total Fresh & Frozen Fruit 049 039 099 & ﬁ

Rolls 021 042 019

Bread 070 on 048
Ice Cream 037 024 077
Total Dairy Products : 407 .293 0322
* Butter .057 031 048

Margarine 01 - ) -
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In Tabies 45 and 47 which indicate that, as has been noted before, the permanent
party generaliy uses the most and the basic trainees the ieast amount of each
group of items. The general conciusion seems to be that while permanent party
troops are eating more and basic frainees are eating less, the reiative

proportions of higher quality fo lower quality food items are not radically
different.

Tabie 49 presents a nufritional analysis of the food utiiized by the three
groups. As might be expected, nutritionai levels are highest in the permanent
party and lowest in the basic trainee situation. However, referral back to
Table 34, which lists The Surgeon General's nutritional requirements, indicates

that in all cases the nutrition provided on an "as purchased" basis more than
meets the dietary al lowances.
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CONCLUSIONS

i. So far as is known, this is the first comprehensive analysis of DoD wide
food utiiization patterns. This information has relevance for use In designing
a uniform ration cost system, for comparisons of military and civiiian feeding,
for ioglstics pianning, and for varied appiications by miiitary food service
management in ration administration.

2. The foiiowing conclusions are found to appiy for ali services:

a. Meat, pouitry, and fish; dairy products; vegetablies; and grain and
cereal products constitute over 70% of totai utillzation and expenditure.

b. The top 75% of both usage and expenditure is accounted for by
approximateiy 50 items.

c. Of those items comprising the top 75% of expenditure, meat, pouitry,
and fish are responsible for 50% of expenditure and dairy products 20%.

d. Miik Is the number one item both in terms of utiiization quantitiy
and expenditure.

e. Animai protein food constitute more than 65% of total expenditures.
This can be construed as an indicator of a generaily high ievel of feeding
throughout DoD.

3. Nutritional feveis for food utiiized in all services exceed The Surgeon
Generai's Dally Dietary Ailowances by a sufficient margin to ensure despite
preparation, cooking, and serving iosses as well as piate wastage. The
quantities made avaiiabie to the customer provide the minimum daiiy requirements
of nutrients in a three meal per day situation.

4. DoD food usage differs wideiy from that specified by the components of the
FCi but the expenditure per ration oniy differs from the BOFA by 2%. This
indicates that while the services remain within their BDFA, they are expending
their monetary resources differentiy than the quantitative food distribution
indicated in the FCi and the NRL.

5. While Air Force base personnel (permanent party) seem to be eaiing more
than either WAF's or basic trainees on the same base, the reiative proportions
of higher quality to iower quaiity food items are not radicaily different.

6. Consumption patterns for femaie military personnel seem to differ from maie
counterparts in that the diet of the former include both greater amounts of
such non-fattening and weight reducing items as fish, sheii fish, fresh fruit
and skim milk as well as greater amounts of such fattening I+téms as ice cream,
sugar and sweets, and salzd dressings.
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RECOMMENDAT IONS

I. A periodic survey to determine the level of military feeding be conducted
on a regular basis (e.g., every 4 years). Such a survey shouid:

a. Adopt the broad view of the level of feeding taken by this survey;'and,

b. Utilize the diversity of criteria and the general approach suggested
in this anaiysis.

2. The current FCI be revised to reflect closer agreement with the actuai
pattern of DoD food utilization. Because of the fact that this FCI conforms
to and is constrained by the NRL (Section 6082, Title 10, U.S. Code), the

law shouid aiso be revised to permit the most appropriate FClI to be developed.

3. The deta contained within this survey be utilized in an effort to determine
the level of military feeding reiative to comparable civilian operations.

4. In the event that future efforts are directed toward improving inventory
control of food items within military organizations, the practicability of
concentrating on those few items comprising the buik of expenditures be
explored.

5. A study be conducted to extend this analysis of food utilization, which is

on an "as purchased" basis, to an "as consumed" basis to provide greater under-
standing of the usage of food products after purchase and to relate this usage

to human nutritional intake and consumer morale.
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