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AVSTRACT

This study was concerned with the cheracteristics of consurier
denand for frozen friits and vegetables. The primary source of data
used was the tabulated foocd purchase records of the families of the
Echigan state University Consumer rPanel. As an indication of the
¢crowth of the frozen fruit and vegetable industry and of per capita
conswrption at the national level, a briefl survey of secondary data
was included in this study.

In 1955, families of the Michigan state University Consumer
Panel spent 6.5 percent of their verctable dollar on frozen vegetables,
.9 percent of all fruit expenditures for frozen fruits (excluding
fruit juices), and 66.L percent of all truit juice expenditures for
frozen fruit juices.

Frozen orange juice, strawberries, and peas were the most
popular items of 21l frozen fruits and vegetables considered bothi {rom
the standpoint of actual expenditures and of percentage of families
buying. Averaged cver the three years 1952-1955, of all frozen fruit
and vegetable expenditures approximately l:8 percent were made for
frozen orange juice, 12 percent was made for frozen strawberries,
and approximately 6 percent were made for frozen peas. A wide
variety of other frozen fruits and vegetables combined to make up
the remaining percentage of total expenditures. In each of the

years 1953 and 195L, approximately 75 percent of all the panel






Robert George Marshall

families purchased frozen orange juice, 67 percent purchased frozen
strawberries, and 60 percent purchased frozen peas,

Although frozen orange juice, strawberries and peas were the
most popular of the frozen items, more families purchased and larger
expenditures were made for fresh oranges and strawberries and cﬁnned
peas than for the corresponding frozen productse

A wide variation existed among families with regard to annual
per capita expenditures for frozen fruits and vegetables and frozen
fruit juices, In each of the years 1953 and 1954, almost 65 perceht
of all expenditures for frozen fruits and vegetables were made by
less than 25 percent of the familieso, Approximately 80 percent of
all expenditures for frozen fruit juices were made by 32 percent of
the families, At the other extreme only 6 to 7 percent of all expendi-
tures for frozen fruits and vegeﬁables and 3 percent of all expenditures
for frozen fruit juices were accoﬁnted for‘by LO percent of the families,

A comparison of family expenditures in 1953 with expenditures
by the same families in 1954 revealed that, for both frozen fruits and
vegetables and frozen fruit juices, those familiés making high per
capita expenditures in 1953 made correspondingly high expenditures
in 1954 and non-consumers in 1953 remained, for the most part, none
consumers in 1954,

The family characteristics, family income, size of family, age

of homemaker, and education of homemaker, were considered as factors
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related to variations in family per capita expenditures, Families
in the upper income category tended to spend more for both frozen
fruits and vegetables and frozen fruit juices than did families in
lower income classifications, It was indicated that smaller families
made higher per capita expenditures for frozen fruits and vegetables
than did larger families, Other family characteristics could not

be conclusively related to per capita expenditures for either com-

modity groupe
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CHaPTER I
INMRCDUCTIUH

In a simple subsistence economy, there is little need for data
on food consuription. It is ouite different, however, with our complex
twentieth century economic structure. The high degree of speciali-
zation in both production and marketing functions has created a need
for information to assist in intelligent planning by those concerned.
Fundamental to the needs of wholesalers, retailers and others engaged
in the marketing process is a knowledge of consumer actions and |
responses at the retail level.

This is a report of a study of consumer expenditures for frozen
fruits and vegetables in the city of Lansing, Michigan. The primnary
objective of the study was to provide basic data and informaation with
regard to consumer purchases of frozen fruits and vegetables at the
retail level. More specifically the objectives were:

1. To evaluate the relative position of selected frozen fruits
and vegetables at the consumer level and to relate expendi-
tures for the frozen products with the corresvonding fresh
and canned products.

2. To evaluate the purchasing patterns for frozen fruits and
vegetables by families of the Michigan state University

Consumer ranel.



3. To relate family expenditures for frozen fruits and vege-
tables to specific socio-economic characteristics of the
housechold in an effort to identify some of the factors
influencing family expenditures and preferences.

The analyses formulated in this study were based upon the hy-
pothesis that an appraisal of the potential market for frozen fruits
and vegetables could only be accomplished throurh an indication of the
vagaries of consumer acceptance in the immediate past. It was also
believed that the analyses presented would provide useful information
on consumer response at the retail level. oSome of the uses to which
information presented micht be of value are briefly listed: |

1. Information on the movement of frozen fruits and vegetables
into consumption should be an aid in the understanding of
the market for frozen food packers, distributors, brokers,
and retailers. It is the consumer who justifies the existence
of the various mafketing services. &n insipght into consumer
purchasing patterns may be of assistance in solving the
problems of communication between the consumer and those
engaged in providing the necessary marketing services.

2. Trade groups, organized within segments of the industry mey
find information in this study that would be of value in
planning promotional programs or in evaluating promotional
efforts of the past.

3. It is believed that the results of this study will be of

special interest to those charged with the responsibility of






consumer education. The comparavively recent introduction of
frozen products has meant changes in consumption patterns.
Education specialists, given releﬁant information are in a
position to speed up these changes should they be deemed
consistent with general welfare.

It is implicit in this study that the information contained
therein may provide an indication of the potential market for frozen
fruits and vegetables. The impact that development of this market
might have upon the corresponding fresh and cammed products, and its
effect on returns to growers and mariet organizations has not been
considered. Southworth states that:1 "The frozen food industry
furnishes a current example of how new methods of processing and
distribution can draw upon new producing areas, expand year-round
market outlets, and offer consumers both a better product and greater
convenience." It is the authort!s belief that information directly or

indirectly concerned with the conversion of perishable agricultural
commodities into permanently stable, palatable, conveniant to use
forms, made available throurhout the year merits economic con-

sideration.

Source and Limitations of Data

The primary source of data used in this study was the tabulated

food purchase records of families constituting the Michigan State

1Herman southworth, "what Can It Do For Us?" Yearbook of agriculture,
United States Department of Agriculture, washington, D. C., 195,
p. 1lU.




2
University Consumer ranel. approximately 250 families of Lansing,

Michigan record in weekly diaries information regarding price,
quantity and expenditure for each food item purchased. In addition,
each family reports its income, expenditures and number of meals away
from home during the week, and the number of guest meals served in

the home. Relevant family characteristics such as size of family, age,
education, number in the family worlring, and occupations are recorded
for each panel family.

The Michigan otate University Consumer Panel has been operating
since 1951. wupproximately 100 families have rcported contimously
since its inception with approximately 200 families reporting continu-
ously in any one year. a detailed discussion of the representativencss
and characteristics of the sample can be found in J. D. Shaffer!s
doctoral thesis3 and in a Journal of Farm Econonics article by
Dr. b‘heut‘fer.Ll

The types of analyses that were originully intended as the ob-

Jjectives of the project were stated by Dr. G. G. Quaclienbush as follows:S

The (rganization and (peration of the M.5.U. ranel is under the
direction of Dr. G. G. wuackenbush and Ur. J. D. Shaffer.
3J D. shaffer, Methodolosical Bases for the Uperation of a Consumer
Purohaqo ranel, Tunpublished rh. D. th051s, Tichiran State Unlver51ty
1952,

bJ. D. Shaffer, "4 Flan for Sampling a Changing ropulation Over Time,"
Journal of Farm Economics, vol. 36, No. 1, Feb. 195k, pp. 153-163.

5G G. Wuackenbush, "Jemund nnalysis From the M.S.C. Consumer ranel,"
Journal of Farm Fconovncs, vol. 36, No. 3, aug. 195L, pp. L15- b??.




The first is to determine the effect of price changes (both
real and money) upon the quantities of foods purchased, and the
associated time-lag in adjustment. The second objective is to
determine the effect of a change in income (both real and money)
upon the quantity purchased and expencitures for various food
products, and the associated time leg., The third objective is
to measure the effect of price changes and income changes upon
substitution among different products. In a sense, therefore,
the objectives are to determine price elasticity, income
elasticity and cross-elasticity of demund.

Dr. GQuuackenobush goes on to say:

ranel data provides a mass of information which is not
directly related to studies of elasticities, but which might
be termed supplemental to them. This information includes
consumer purchase patterns, buying habits, allocation of the
food dollar and others which have many practical appiications.

It is this latter type of informution which has formed the
analytical bascs for this study.

The data from the Michigan otate University Consumer ranel are
unicue in that they are based on a source of contimious information
at the consumer level. vith thesc continuous records, information on
consumer purchasing putterns is obtained which cannot be derived fronm
the more traditional agrgregative time series or from cross-sectional
studies where food purchases for a limited period of time are obtained.

There are several inherent limitations in panel data. (ne of the
more obvious limitations is the limited geographic area of study. The
city of Lansing is the statistical universe for the Michigan otate
University Consumer ranel. The Lansing area may be similar to other
urban areas for certain characteristics but dissimilar in other

respects. To the extent that the major fruit and vegetable producing

areas in the United oStates are fairly widely dispersed, the purchase






pattern of consumers in any one location may be considerably influ-
enced by geographic situations.

A second limitation of panel data arises from the fact that itts
impossible to malre distinctions on the bases of quality and variety.
There are practical limitations on the amount of detail that can be
obtained on food items purchased for home consumption. The lack of
reliable grude standards for most fruits and vegetables prohibits the

identification and reporting of grades by panel members.

Finally, there are undoubtedly errors in the reporting of pur-
chases. Lrrors of omission are probably unimportant. It is probabls
that, as a result of the vast array of different products and cormbi-
nations of products available at the retail level, confusion in
reporting may exist for some items. However, it is doubtful if these

errors of confusion are of sufficient mugnitude to have any bearing

on the results of this study.



CIAPTSR IT

THZ DEVESLOPMNT AIID GRUWTH OF TiE FROLEN FRUIT
AlD VEGCTABLE LDUSTXY IN TIE UNITED STATES

Introduction

Freezing is one of the most recent technological developments in
comtercial food processing and has resulted in substantial changes in
the marketing of fruits, vegetables, meats and otner foods. The
production of frozen fruits, vegetables, poultry, meats, seafoods,
fruit juices and specialties increased twelvefold between 1933 and
1953,

Preservation of food products by freeczing first became comiercially
pracvicable with advances in the application of mechanical refrigera-
tion. Freezing or cold-pacizing fruits for processors was developed
into a standardized established industry shortly after World War I.2
The fruit was packed in large containers and frozen slowly for several
days at comparatively high terperatures. Products preserved in this
way were used mostly for preserves, ice-cream menufacturing, commercial

balcing and other industrial uses.

ln. B. raul and L. B. Mann, "what cur Grandparents Did Not Have,"
Yearbook of agriculture, United States Department of agriculture,
washington, D. C., 1954, p. 121.

2 .
F. L. Thomsen, apricultural Marketing, New York: McGraw-Hill Book
Co., Inc., 1951, p. 1L1.



The history of the introduction of aguick frozen foods to the
retail trale, for the most part, is the story of Birds Fye's operations
in the early 1930'5.3 Early attempts to disiribute frozen {fruits in
small packages to the retail customer met with failure of a greater
or less derree. The principal difficulty encountered was the luck of
facilities for keeping the fruits frozen until they’could be delivered
to the consumer.

The institutional trade proved receptive to the advent of frozen
foods. In 1935, hotel and restaurant operators were using and express-
ing satisfaction with frozen fruits and vege’cables.ll Retail distri-
bution difficulties were not as easily overcome. The retail grOCef
had no low temperature storage facilities and hesitated to male a
substantial investment to satisfy an unknown demand. Reluctance by the
retail trade to mcke the necessary investments for accommodating frozen
goods no doubt retarded the marketing of this new product.

The status of the frozen food industry just over twenty yecars ago
is indicated by the following quotation:

Retall distribution was practically in a state of collapse

in the summer of 1935, except in New York, Boston, and the west-
ern New York cities of Rochester and Syracuse where Birds Eye

had tried out a new experimental sales policy. In tie large
cities in the Midwest and Norta fast, interviews with leading
rrocers, a few of whom had been induced to buy cabinets and
attempt to sell the new food, found nothing but pessimism.

3For a detailed historical description of the development of the frozen
food industry see Carlton, The Frozen Food Industrv, University of
Tennessee rress, 194l.

thid., p. 6.



NG

Nowhere throughout this section was there any evidence that
the housewives new anything about frozen foods--either as to

1-

cost, prover handling and cooking, or nutritive value and

identity with fresh foods rather than with canned or the old-

fashioned cold storare product.

In comparison, in 195k it was estimated that over 70 percent of
the retail outlets in the United states handled frozen foods with
frozen foods accounting for 3.7 percent of total grocery store sales.

It is difficult to isclate any particular factor as influencing
the rarid rise in commercial production of frozen foods since “orld
war IT. Changini conswnption patterns, widespread consumner acceptance,
technical developments in storace facilities and home refrirerators,
all undoubtedly played a part. In addition, improvements in freezihg
methods and the developments of new varieties have enabled paclers to

introduce a wide variety of products for the retail trade.

Trends in the National Conswmtion of

i'rozon Iruits and Veretables

Frozen fruits and vegetables constitute the lurgest part of the
volume of frozen foods to date. From 1939 to 1953 the freezing of
fruits increased from 1Ll million pounds to 1,254 million pounds and
that of vegetables from 73 million pounds to 1,077 million pounds.
The corresponding figures for the other main frozcn food groups are:

poultry, 15 to 470 million pounds; meat, 12 to 1l;0 million pounds;

SIbid., pe 7.

6

T. Millott, ".here the Frozen Food Industry is Headed in the Next
Few Years," reprint from the 1955 Fror-n Food Factbook and Dircctory,
National Frozen Foods Distributor assoc., New Yoric 17, N. Y.
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2ors, T0 *e 00 million pounds, and prepared foods, .5 to 300

million pounds.

Vegetables, wus shown in Table 1, the total ~*vilian per capita con-

sumptiocn of comrmercially produced vegetables ircreased from 1537 to
the immediate post World War II veaws. From 12L& to 295, consumption
has been declinirg slowly although remaining considerably hisher than
in the late 1930ts.

The rrr capita corsumption of both the fresh and canned products
reached a peak in 1%h6. From that date to the present time, consumoticn
of fresh verctables had declined to the pre-war level, while that of
the canned product has remained relatively stable. The ver capita
consumption of frozen Vegetableé follewed a radically different pattern
increasing twelvefold between 1937 and 1954 and from L.6 pounds per
capita in 1946 to 12.2 in 195).

From a small .6 percent of the totcl commercial vegetable market
in 1237, the conswpticn of frozen vegetables has increased to include
6.0 percent of all commercially produced vegetables in 195&. as indi-
cated in Fisure I, the frozen product!s increas<d share cf the total
market appears to have come about a2t the expense ofvfresh product.
Canned vegetables appear to have maintained a relatively constant
share of the total market.

at the retail level, the growth of frozen vegetable consumption
is even more spectacular thin indicated in Table 1. FPrior to ‘orld
war II the largest part of the frozen vegetcble market was dependent

on the institutional trade. In 194}, only Ll percent of the total



TaBLs 1

CIVILT.JJ FFR CAPITA CCILUIPTICLY CF CUIFDCILLIY FRUDUCED
e e e A . o) 38
VaCETADLS. UNITED STATES 1937-185.0

Incex 1937-39 = 100

1

Year Vecetables Fresh Canned” Frozen
1937 o7 o7 65 100
1538 100 100 101 20
1939 103 103 103 120
1940 106 103 112 140
1941 107 100 119 170
19),2 11h 105 129 250
1943 108 102 122 160
1oLl 116 11 121 330
10l5 132 121 13 30
10Lb 13L 120 159 160
10hL7 122 111 128 590
1048 119 112 123 670
19L9 114 106 25 €70
1950 121 108 136 730
1951 121 10l 140 Q29
1952 121 105 136 1120
1953 122 10} 139 1160
1954 120 103 135 1220

2
..,Civilian Conswmtion only after 19L1.
""Based on Iresh Weight equivalent.

Source: The Veretable Situation, agricultural Marketing Service,
U. 5. Depte of arric., Nov. 29, 1955.
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Figure I. Consunption of Fresh, Canned and Frozen Vegetables as a
rercentare of Total Vegetable Conswaption, United Stetes
1937-195l; Based on Fresh .eight Equivalent.
production of frozen vegetables was pacled in retail size containers.
In 1953, GL.8 percent was paclired for the retail market. as shown in
Figure II, since 19L! the production of frozen vegetables packed in
retail size containers has increased almest 700 percent wiereas total
production Las increased approximately 350 percent.
althouch many different veretables are sold in the frozen form,7

vegetables vary in popularity with the consuming public. Frozen peas

accounted for over 27 percent of the frozen vegetable pack in 195)

7Uver L0 different kinds of vegetables have beecn frozcen, but only
abcut 15 are of any commercicl importance.
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Figure II. 1Index of Total Production and pProduction in Retail
Size Containers--Frozen Vegetables. United otates
194h-1953. 19LL=100
followed by lima beans with over 13 percent, as shown in Table 2.
Cther vegetables of commercial importance in order of size of pack
are: snup beans, spinach, corn, broccoli, and asparaguse.
Cn a relative basis, production for the frozen market is much
greater for some ccmmodities than for others. slmost €U percent of
the total commercial productlion of lima beans is dependent on the
frozen market, just under one-half of the broccoli production is sold in
the frozen form and frozen peas and frozen spinach acccunt for approxi-

mately one-third of the commercial producticn of each cormodity.
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TABLy 2

CIVILIAN rrR CaPITA CGNSUMPTION OF SZL:CTED CUIFRCIALLY
PRODUCED FROZEN ViGETABLLS, UNITED STATES 195k

=== = = = === =
Per Capita Fercent of all Percent of Total
Commodity Consurption Frozen Production Sold in
1bs.t Vecetables* Frozen Formit

Feas 1.32 27.6 31.2

Lima Beans 0.72 13.3 59.3

Snap Beans U.56 10.h 10.8

spinach 0.51 9. 36.3

Corn 0.1:8 9.0 7.4
Broccoli 0.13 8.0 L3.3
Asparagus 0.16 3.0 15.2

3 .
.., frozen weight.
""Based on fresh weight equivalent.

Source: The Veretable oitnation, agricultural Marketing Service,
U. S. vept. of arri., Hovember 29, 1955,

Frozen Fruits (excluding citris fruits). The increase in production

- of ' frozen fruits, other thun citrus, has been mocerate in comparison
to the rapid expunsion of the frozen vegetable market. as shown in
Table 3, per capita consumption of frozen fruits has not increased
freatly since the early post world War II years. Cver the same period
of time, however, the per capita conswiption of fresh and dried fruits
has decreased considerably while that of the canned products has
remained relatively constant.

Frozen fruits, other than citrus, command a relatively smzll part
of the total market. .pproximately 3 percent of all commercially
produced non-citrus fruits was consumed in the frozen form in 195,

as compered with 0.5 percent in 1937 and 3 percent in 19L7. at the






TABLe 3

CIVILIL I iR CaPITa CUMoUIFTICON UF COMFRCIALLY PRCDUCED FREWH AND
PROCLUSED FRUITS, UNITED STATES, 1937-195)*
Index 1937-1%939 = 100

all L : YRS BT M K
- Year Frus o 7 Fresh Canned’ Dried” Frozen”
1937 1.2.8 106.2 101.5 ©5.3 57.5
'1938 96.3 65,3 95,0 - 98.L 114.9
1939 100.9 63.0 10L.0 105.8 126.h
1910 101.3 Q1.8 120.5 100} 137.9
1941 102.8 93.2 123.0 918 137.9
19,2 83.1 75.0 113.5 7h.3 137.9
1943 68.5 56.8 83.5 87.L 11h.9
190l 52.3 79.1 61.0 109.9 195.L
19)5 0l1.8 R6.1 86.0 109.h 204.9
1946 103.5 82.L 14l.0 96.9 287.L
1947 05,0 - 20,1 118.5 75.h 321.8
1918 88.2 82.9 112.0 70.7 287.L
1949 . 90,1 8L.1 115.5 7h.9 252,8
1950 85.3 72.0 128.5 . - 75.4 275.9
1951 83.8 7.0 11L.5 71.7 252.8
1952 89.2 77.L 131.0 72.3 298.9
1953 83.8 75.0 138.0 70.7 298.9
1954 82.8 71.0 123.0 68.6 2387.1

__Civilian conswhotion only after 19L1.
“Fresh Welght equivalent.

Source: The Fruit Situation, ssricultural Marketing Service, U. S.
Lepto Of .ﬁ{;r‘io, LCto 28’ 19550
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Figure III. Consumption of Fresh, Canned, Lried and Frozen
Fruits (excluding citrus) as a rercentage of
Total Fruit Conswmption. 1937-195L. U.S.A.
retail level, this proportion was considerably smaller as more than

two-thirds of the frozen fruit paclk is paclked in institutional sized

containers.

8, s .

W. Bitting, "The Prospects in Frozen Foods," reprint from The 1956
Frozen Food Factbook and Directory, National Frozen Foods Distributoérs
4S50C., New York 17, N. Y.
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The array of frozen fruits which have met consumer acceptance is

not nearly as formidable as that of frozen vegetables. Three fruits,

T4BIE L

CIVILIaN PPR CarITA CUMLUMPTIUN UF 55LiCTED CURMERCILLLLY PRCUUCED
FRUZEN FRUITS (EACLUDING CITRUs), UNITED STATES 195N

B e e e ——
———e. — e - — —

rer Capita Percent of fercent of Total
Commodity Consumption #1l Frozen Production Sold in
Lbs.* Fruits* Frozen Formses
Strawberries 1.39 55.6 1.1
Sour cherries 0.52 20.8 22,1
reaches 0.17 6.8 1.1
Raspberries 0.13 .6 -

R
s Frozen weirht.
Based on fresh weight ecuivalent.

bource: The Fruit Situation, agricultural Marketing Service, U. S.
Dept. of agric., tUctober 28, 1955,

strawberries, sour cherries, peaches, constitute over 80 percent of
all non-citrus frozen fruit production. Cf these, strawberries are

by far the most popular with over 55 percent of the total followed by
cherries (203) and peaches (7%).

Strawberries are the only frozen non-citrus fruit of very great
commercial importance that show a positive post-war trend in per capita
consuription. Mere than L€ percent of the total strawberry production
in 1954 was consumed in the frozen form as compared to about 25 percent
in 1947. In absclute terms, per capita consumption of frozen straw-

berries has increased steadily from .73 1lbs in 1947 to 1.39 lbs in

195L (fresh weicht). This has compensated for the decline in fresh
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strawberry consuwmption over the same period from 1.9 to 1.3 1lbs per
capita. On the other hand, consumption of frozen cherries has
fluctuated at around 20 per cent of total cherry production since 19L7.
In absolute terms, consumption of frozen cherries has remained rcla-
tively stable. Frozen peaches have apparently lost favor with con-
sumers both in absolute terms and as a percentage of total production.
The per capita consumption of freczen peaches averaced .33 1bs in 195
to 1917 as compared with the 1952-5!; averace of .20 1bs (fresh weight).
In these latter yecars this accounted for just over one percent of ail

commercial peach production.

Citrus Fruits. Frozen citrus fruits have gained more in popularity

in recent years than any other frozen product. It was not until the
late 19L0%s thuat technical innovations permiitted the successful freez-
ing of citrus products. sas showm in Table 5, in 1948 the frozen product
held but .5 per cent of the total citrus market. Six years later in
155L, over 30 per cent of citrus procducts was sold in the frozen form.
It is noted that the increase in consumption of frozen citrus juices
has been accompunied Uy a rapid decline in consumption of the fresh
and canned procducts. Indications are that the decline in canned con-
sumpticn is largely due to substitution of the freczen product. To a
certain extent this may be trve for fresh oranges althouch a downward
trend in fresh consumption is evident prior to the advent of frozen

citrus juices.
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TABLE 5

CIVILIAN PER CarITA CCHSUMPTICN OF COMMMRCIALLY PRUDUCID FRisH
aND PROCESSED CITRUS FRUIT. UNITED STATES 1937-195k:¢

Year Total Fresh Canned™* F‘rozen'x_x'
rercent rercent rercent

1bs. 1bs. Total 1bs. Total 1bs. Total

1937 Lio.8 L3.9 88,2 5.9 11.8

1938 cL.8 L3 88.3 6.,  11.7

1639 10.3 0.5 86.1 9.3 13.9

19L0 66.0 55.9  2L.7 10.1 15.3

10h1 71.3 56.9 79.3 W 2002

192 L1.L 56.9  T79.7 1h.5 20.3

1543 1.1 59.5 83,7 11.6  16.3

19L) 03.1 67.3 76.h 20.8 23.6

19L5 6.9 65.7 T75.6 21.2  2L.h

19L:6 93.9 58.3 62, 35.3  37.6 0.3 0.3

1¢h7 93.0 1.3 £€5.9 31.5 33.9 0.2 0.2

1248 33.5 53.5  58.5 3.5 L1.0 0.5 0.5

1949 80.6 L7.1  5S.L 26,9  33.L 6.6 8.2

1950 72.6 L0.6  55.9 21 29.5 10.6 1.6

1051 91.7 LheS5  Sh.S 22,2 27.2 15.0 18.3

1952 83.L L43.8 52.5 18.2  21.9 21.L 25.7

1053 2.3 2.8  50.8 17.3 20.5 2.2 23.7

1454 ali.7 Lo.6 L7.9 17.L  20.5 26.7 31.6

civilian conswrption only after 10L1.
“"Fresh Weight kquivalent.

Source: The Fruit situ.tion, sgricultural Marketing sService, U. 5.
Dept. of agric., tct. 23, 1955,
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In 195, frozen orange juice alone accounted for over 8C per
cent of the total market for all frozen citrus products. Frozen
orange julce provides an excellent example of how, in a comparatively
short time, the marketing of a single commedity can be radically
changed throush product innovations meeting widespread consumer
approval. In the crop year of 195L-55, 53 per cent of the domestic
market for oranges and crance products was for the frozen juice.
Thirty-five rner cent was sold in the fresh form with only 12 per cent

sold in a processed form other than frozen.



CELPTER ITT

EXPENDITURES FOR FRCZEN FRUITS AND VEGETAELES
MICHIGAN STATE UNIVERSITY CUNSUM:R PANEL
1953-1955

In this study, per capita expenditures have been used as an
indicatcr of purchases of frozen fruits and vegetables by families
of the Michigan State University Consumer Panel.1 Hence a direct
comparison with the United States Department of agriculture statis-
tic's described in Chapter II cannot be made. The latter source
records per capita quantities and includes production in the insti-
tutional size pack. In some instances, an approximate comparison
might be mace on a relative basis both as to the comparative
importance of a particular frozen product to other frozen fruits and
vegetables, and as to consumer acceptance cf a frozen product com-
pared to the fresh and canned counterparts of the same commodity.
However, such comparisons must be broadly interpreted.

In analyzing consumer expenditures for frozen fruits and vegetables
from panel data it 1s possible to extend the analysis beyond annual
data. Expenditures can be broken down on a seasonal basis in an
effort to indicate the movement of frozen fruits and vegetables into

consunption within the year.

1For analyses recuiring inter-commodity comparisons, comparison
between the different product forms or aggregation of cormodities,
expenditures serve as a common dencminator partly overcoming problems
of quality, variety and different degrees of bulkiness which arise
in quantity comparisons.

21
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D. Johnston, agricultural Economist, United States Department of
Agriculture, stated that:

Many food packers, distributors, and brokers have indi-
cated that information on the movement of their products into
consumption would be a definite aid to an understanding of
the market.

It is assurmed that this reasoning micht also apply to retailers
to whom a knowledge of seasoral fluctuaticn in consumer expenditures
might be of assistance in plannirg space allocation and promotion in
a given period.

anmial Per Capite Expenditvres fer
Frozen Fruits and Vegetables

Families of the Michigan state University Consurmer Panel spent
6.5 percent of all vegetable expenditures, 1.9 percent of all fruit
expenditures and 66.]; percent of all fruit juice expenditures for the
corresponding frozen products in 1955.

As shown in Table 6, averaged over the three year period of 1953
to 1955, over one-half the expenditure for all frozen fruits and
vegetables were made for frozen fruit juices with frozen orange juice
alcne accounting for approximately one-half the total. Frozen straw-
berries and frozen peas were easily the most popular frozen items of
all fruits and vegetables respectively.

A wide variety of frozen vegetables appears to have met with

considerable consumer acceptance. Frozen peas, broccoli, snap beans,

2

Dehard Johnson, "Frozen Food Movement into Retail Cutlets," seri-
cultural Marketing service, United States Department of agriculture,
Washington, D. C., March 1955.
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TABL: 6

FRCZEN FRUITS, VEGETABLSS &) FRUIT JUICHS RANID IN CRDER OF
PER CarITA ECtINDITURES. MICHIGAN STATE UNIVIRSITY
CONoUM: R P..N-L, 1953-1655

1953-1955 Averacge

Percent of All Ex-

Commodity 1953 1954 1955 1953-1955 penditures for Frozen
wverare  Fruits and Vepetebles

All fruits $eTh $.75 $1.01 we83 15.8
Strawberries 57 W59 .70 .62 11.7
Raspberries Lol oL 12 .07 1.3
sour cherries .05 .05 .09 .06 1.1
Peaches .02 ,01 .03 .02 0.h4
Cther .06 .06 07 .06 1.3

411 vecetables 1.35 1.27 1.LO 1.3h 25.3
Peas 35 .33 .32 .33 6.2
Broccoli A6 .16 .18 .17 3.2
Snap beans A5 11 L1l .13 2.5
Lima beans .10 .10 .12 o11 2.1
Brussel sprouts .10 .08 .09 .09 1.7
Corn .09 .08 .10 .09 1.7
Cauliflower .08 .08 .08 .08 1.5
Squash .07 .10 .09 .08 1.5
Spinach 06 .06 .08 .07 1.3
ASparagus oL .06 .07 .06 1.1
Uther .15 .11 .13 .13 2.5

a1l fruit juices 3.16 2.97 3.23 3.12 58.2
Orange juice 2,61 2.LL 2.6k 2.56 18.1
Lemon juice 2L 18 .26 .23 3.6
Uther 31 .35 .33 .33 6.2

All fruits and
vegetables 5.25 L.99 5.6L 5.29 100.0
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and lima beans were the most popular in that order. Cver the three
year period, annmual per capita expenditures for frozen peas averaged
.33 cents or about 25 percent of all expenditures for frozen vege-
tables.

anmual expenditures for frozen strawberries averaged 62 cents
per person over the three years considered, representing almost 75
percent of all expenditures for frozen fruits cther than citrus.

Cther frozen fruits do not appear widely popular with relatively small
per capita expenditures made for frozen cherries, raspberries and
peaches.

Cver the three years examined, it is difficult to establish any
evidence of a trend in expenditures for a single product or group of
products. agecregate expenditures for all frozen fruits and vegetables
declined slightly from 1953 to 195 but increased again in 1955,

48 an indication of the competitive relationships existing be-
tween the different product forms of a particular commodity, in Table 7
per capita expenditures for each product form is expressed as a per-
centage of total expenditures for each commodity over the years 1953
to 1955.

The vegetables, broccoli, brussels sprouts, cauliflower and
squash, while relatively unimportant in the total fruit and vegetable
market, show a cemparzstively high proportion of expenditures made for
the frozen product. It is noted that negligible expenditures were'
made for these four vegetables in a processed form other than frozen.

Thus intra-commodity competitiveness existed only with the fresh



PER CarITA EXPINDITURE:

TABLs 7

5 FUR FRESH, FRUZEN AND CANNUD FRUITS »3D

VEGETABLLS RANIID ACCORDING Tu PrRCENTAGE CF EXFiDITURES
FCR FRUZFN. AV:SRAGE 1953-1955,
UNIVLRSITY COMNoUMIR PANEL

MICLIGAN STATE
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Percentare of Frpenditures for rroduct

Frozen Fresh Canned* Total

A1l Vegetables 6.5 51.9 L1.6 1C0.C
Broccoli 68.0 32.0 - 100.0
Brussel Sprouts 56.2 L3.8 - 100.0
Lima Beans 36.7 6.6 56.7 100.0
Ceuliflower 32.0 68.0 - 100.0
Squash 30.8 69.2 - 100.0
reas 30.0 1.8 63.2 100.0
Spinach 2h.2 37.9 37.9 100.0
Snap Beans 1.3 16.5 69.2 100.0
Aspararus 12.8 38.3 L8.9 100.0
Corn 7.6 28.2 63.8 100.0
411 Fruits .9 67.1 28.0 100.0
Oranges & Urange juice 5L.5 36.2 9.3 100.0
Strawberries 1.9 Lh5.9 12.2 100.0
Sour Cherries 21.L 21.L 57.2 100.0
Raspberries 12.5 73.2 1.3 100.0
Peaches 1.5 L7.L4 51.1 100.0
A1l Fruit Juices 66.1 - 33.6 100.0

*Including dried, jams, and jellies, excluding baby foods

and soup.
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product and would obviously be more intense during certain seasons of
the year.

For those vegetables which the frozen and canned products are
competitive throughout the year, in no instance did expenditures for
the frozen form exceed that of the canned. Frozen lima beans and
spinach competed with the canned products most favorably in this re-
gard. Frozen peas, while the most popular frozen vegetable item,
accounted for approximately one-half as much of all pea expenditures
as did the canned proauct.

Consumer expenditures for frozen strawberries were slightly less
than expenditures for the fresh product although the latter was puf-
chased in quantity only in the fresh production period.

For sour cherries, well over one-half of all expenditures were
made for the canmned product. The remainder of the consumer market for
sour cherries was divided evenly between the frozen and fresh forms.

Cn an anmual basis, frozen orange juice accounted for more than
one-half of all expenditures for oranges and orange products.3

Variations in Seasonal Lxpenditures for
F'rozen Fruits and Vecetables

The consumption of fresh fruits and vegetables is generally con-

current with seascnal production. It is expected then that

3Although not directly comparable, the 5l.5 percent of all orange
expenditures for frozen orange juice by families of the Michigan
State University Consumer Panel approximates the 53 percent of
1951-1955 United States orange production that was consumed as
frozen crange juice.
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expenditures for the frozen and canned products would vary according
to the competitive relationships existing in a given period.

As shown in Figure IV, the seasonal variations in expenditures
for b;th frozen fruits and vegetables appeared to follow a similar
rattern with peak expenditures in the early months of the year, fall-

ing to a seasonal low in fugust and Septenbers

Cents

32
Fruit juiccs ----=
Vegetables

28 Fruits

oy

MRS

20

16

12

Period 1 2 3 b 5 6 7 8 9 10 11 12 13
Yonth Jan. Feb. Mar. apr. May June July siug. Sept. Oct. Nov. Dec.

Figure IV. rer Capita Expenditures for Frozen Fruits, Vegetables,
and Fruit Juices rlotted by Four Week reriods; lichigan
State University Consumcr ranel, iverage 1953-1955,
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sveraged over the three year period 1953 to 1955, expenditures
for frozen fruits ranged from less than five cents per person in
consecutive four-week periods in September, Uctober and November to a
maximum of nine cents in the fourth four-week period (March-spril).
For frozen vegetables the range was even more extreme. In the third
four-week period (February-March) per capita expenditures for frozen
vepetables exceeded thirteen cents. In the ninth period (-usust-
September) purchiases of frozen veretables averaged approximately six
cents per person.

For both frozen fruits and vegetables, increased expenditures
occurred during a four-week period in mid-summer. It is believed that
this variction is possibly a result of family purchases for home
freezer supplies.

Expenditures for freozen fruit juices reach a maximum throughout
the summer months indicating thut suwrmer temperatures have consider-
able influence on the consumption of frozen fruit juices. 4 secondary
peak is apperent at the end and beginning of the year, approximately
coinciding with the holiday season.

Limited expenditures for most products prevented breaking down
annual expenditures into four-week periods to indicate seasonal
patterns. (nly expenditures for peas, strawberries and orange juice
were large enough to exhibit seasonal relationships from which valid

conclusions could be drawnm.
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sirilar rattern. The fresh nroduct did not enter into the competitive

structure to any (reat ertent with limited erpeniitures in only a few

rericds of the year.
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The cecline in consumer purchases of both the frozen and canned

preducts through the summer months requires no explanation.

It is
assumed that these processed products are substituted for by the

array of fresh produce available in season.

Stravberries,

Expenditures for frozen strawberries reach a distinct
peak in March and april.

averared over thes three year period per

capita expenditures in the fourth feur-week pericd (March-.pril) were

-nt
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Fisure VI.

rer Capita Expenditures for Fresh and Frozen
strawberries rlotted by Four-ieck reriods. sverage
1953-1955. 1iichigan state University Consumer ranel.
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approximately twice as great as in the seventh period (June-July).

It was expected that a highly competitive relationship would exist
between fresh and frozen strawberries. However, the frozen product
appeared to maintain a fairly consistent volume in the market through-
out the fresh season. Cxpenditures for frozen strawberries durine

the fresh season did not differ greatly from expenditures throush the
late summer and fall months when many other fresh fruits are available
for consumer choice. This suggests that frozen strawberries are
little more competitive with fresh strawberries than with many other

fresh fruits.

Orances and Cranse Juice. The seasonal pattern of expenditures for

frozen orange juice appeared fairly constant throughout the entire
year, ranging only from a low of approximately eighteen cents per
person in the third four-week period (February-March) to a high of
approximately twenty-two cents in the tenth period (3eptember-Cctober).
Zxpenditures for canned orange juice did not vary greatly throughout
the year while expenditures for the fresh product dropped off consider-
ably during the summer months.

It is noted that the seasonal patterns for frezen oranre juice and
fresh oranges followed opposite trends with the seasonal high for
orange juice coinciding with the seasonal low for oranges and vice
versa. although it would seem that the fresh and frozen products
differ as to consumer use and that to a large extent different factors
would influence consumer choice a certain decree of substitution is

indicated.
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The possibility that seasonal variations in the prices of the
frozen products, peas, strawberries and orange juice, might bear some
relationship to seasonal variations in exvenditures was considered.
The prices paid for these three items were averaged for each four-
week period for the three years 1953 to 1955. us indicated in

Figure VIII, seasonal price variations were such that it is difficult

to draw conclusions or to relate prices to expenditures. The prices
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paid for frozen orange juices appear to increase during the latter
half of the year, tiius tiie seasonal pattern of expencitures previcusly
illustrated for frozen orange Jjuice may not be entirely indicative of
the movement into consurption throuchout the year. It does not appear
that variations in prices paid for frozen pecas or frozen strawberries
follow a consistent pattern, nor that price could be considered as a
major factor in explaining seasonal variations in consurer expendi-

tures for these items.
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Price Relationshin, Fresh, Frozen, and Canned
Fruits and Vegetalbizs

The objective of this portion of the study is to compare the
prices paid by panel conswners for fresh, frozen, and canned fruits
and vegetables on a fresh weipght basis.

It is a controversial question in the minds of many consuners
whether the particular advantages of frozen products are more than
offset by the cost of the services required in marketing fruits and
vegetables in the frozen form. In a consumer survey made by "Quick
Frozen Foods" in 1953, 36 out of 100 non-buyers of frozen foods gave
high prices as the reason for not 'buying.ll Since commencing this
study, several comments have been made to the author that it was
felt frozen fruits and vegetables were too expensive as compared to
fresh and canned produce. Thomson5 made the following observation
recarding frozen food prices:

In view of the advantapges, many of which tend to reduce
the cost of frozen compared with fresh fruits and vegetables, it
may be wondered why many consumers find that frozen fruits and
vecetables are the more expensive to use. The reason is partly
to be found in the costs of processing, freezing, and holding at
low temperatures throughout the marketing system. These costs
offset gome or all of the savings referred to above. However,
another reason is the comparatively small volume of business in
frozen foods to date, the fact that they have been looked upon
by many dealers as specialty items warranting a comparatvively
high mark-up.

Several possible sources of error exist in comparing fresh,

frozen and canned pricés'through conversion 6f per capita quantities

L
(nick Frozen Foods, New York, Vol. 16, No. 5, p. lLl.

5’I’homsen, op. cit., p. 1L3.
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purchased to a fresh basis. Guality is not considered. Consuners
report quantities in physical terms which are standardized into
pounds. although conversion to pounds is done on as objective a basis
as possible, inexact measurements and reporting errors may be present
in certain instances.

Conversion factors as published by the Froduction and Marketing
Administration, United States Department of sgriculture, were used.é’7
It is pointed out in this publication that relationships between fresh
and processed weights for most comrmodities vary widely from season to
season and between localities. Conversion factors represent average
relationships for all producing areas.

Table 8 contains the average prices paid per pound for purticular
fresh, frozen, and canhed fruits and vegetables as reported by families
of the Michigan sState University Consumer ranel, 1953 to 1955, For
the frozen and canned products both actual prices and prices of the
fresh equivalent are given.

For most vegetables, canned and frozen prices were quite similar
when compared on a fresh weight basis although considerable variation
appeared to exist in the relative values of frozen and canned products
from one vegetable to another. 'The prices of the fresh equivalent for

frozen peas and corn were slightly less than thut of the canned

Conmversion Factors and «eirhts and Measures for sgricultural
Comrnocities and Their rroducts, rroduction and Marketing adminis-
tration, United states Department of agriculture, May, 1952.

7
See Table 35 in uppendix B for summary of conversion factors used.



AVZRACE PRICE P POULD, WHLSH, AngZZZ‘, AID CAILTD FRUITS AID
JZUTTAJL)J, ACTHIAL XD ARJUS™ TO FREs TRUIVALTTR:

TICHICAT STATE UUIVELSITY COUSUITt PARL 1953-1955

Cormo ity I'resh Prezen Canned
Price Price Price Price
I'rozen fresh Canmied Fresh
Wei vt Tend o) | memdivaols
deitht  Zemdvalent leisht T-mivolent
Peas 17.1 2%.7 26 13k 27.5
3roccoll 2562 “Te7 21.1 - -
Snap beans 15.7 3642 22.6 2042 27.5
Lina beans 20,1 327 20 13.1 20,2
Corn 363 1765 6e5 29.9 7.2
Caulillower 259 10,2 12.1 - -
Squasn Tl 23 15.3 - -
Sninac 29.5 22, haT 1642 1L.9
Asparacus 21.3 53.0 2645 31.2 23.7
Strawberries 3542 12.6 52.6 - -
Sour cherrizs 19,3 2240 20,0 23,3 22.5
Crangas and
Orange Juice 3.9 12,6 Se 11.6 el

St

Calculatzd from total ner canita cuantities purchased and per canita
evpenditures made, Quantities adjusted to a fresh equivalent basis
using conversion factors published in Conversion Factors and MWeichts
and nasires for Aericulfural Commoditi s fnd Lol Ero uc.s, -
Production and iarieting Administration, Uniled States Department of
Agriculture, Wasninston, De Ce, Jfav, 1952







products. The reverse was true for snap beans, aspararus and lima
. beans. Tor the latter vegetable, the price of the fresh equivalent
for frozecn appeared considerably higher tnan that of caunned,

A comparison of fresh and frozen vegetable prices revealed con-
siderable variation from commodity to commodity. This micht be
expected due to different degrees of perishability existing with the
fresh proauce and differences in transportation, handling and other
marketing charges from one fresh vegetable to another. Frozen prices
on a fresh weight basis were considerably below fresh prices for
broccoli, cauliflower and spinach but above for peas, snzp beans, lima
beans, corn, squash, and asparagus. It is noted, however, that frozen
prices were averaged from quantities purchased and expenditures made
for comnodities availlable the year round while for the most part,
consumer purchases of fresh produce are made only during a limited
fresh production period.

A direct comparison of the fresh weight equivalent of fruits on
a value basis is difficult. The frozen weight of strawberries includes
sugar at a rate of generally around 3 fruit to 1 sugar and of cherriss
approximately L to 1. Canned fruit products may vary greatly as to
actual fruit content and method of preservation.

Averaged over the three year period, it appeared that frozen
strawberries on a fresh weight basis cost approximately one-fifth more
than the fresh commodity. In the eyes of the frozen strawberry consumer,
this is the amount paid for convenience, availability throughout the

year and other desirable features of the frozen product.



Converted to fresh equivalent, the price of frozen orange juice
appeared slightly less than that of the canned product. The average
price of fresh oranges appeared less than either of the processed
products. hLowever, this latter relationship may be considerably in
error as fresh orange purchases were reported in numbers and the size
factor was not taken into consideration in conversion to pounds.

slthough the price comparisons outlined above must be interpreted
broadly because of quality variations and possible reporting and
conversion errors, for the most part frozen prices appeared to compare
favorably with canned prices on a fresh weight basis. .s previously
mentioned, a comparison of frozen and fresh prices is extremely
difficult to evaluate. Revorting and conversion errors may be large
for fresh produce. Seasonality of production, degree of perishability
and geographical dispersion of production are factors that influence
fresh prices. In addition, as indicated by the seasonal pattern of
expenditures for frozen fruits and vegetables, the frozen products are
competitive with the vast array of fresh fruits and vegetables avail-
able through the fresh production period.

In swwmary, it has been indicated in this chapter that the pro-
portion of the consumer'!s fruit and vegetable dollar spent on the
various frozen items is not large. For only frozen orange juice did
expenditures for a frozen item exceed expenditures for a compurative
canned form. It is suggested thiat most frozen products have yet to
achieve the consumer recognition accorded the corresponding canned

products.



39

Quality and price are presumably the major factors influencing
consumer choice, It is generally accepted that the preservation of
fresh qualities is an attribute of frozen fruits and vegetables
superior to that of the canned products and that a comparison on a
quality basis favors the former. Thus, if the price compuarisonsshown
in Table 8 are valid, it would appear that many frozen products
merit a larger share of the consumer market for fruits and vegetables

than is indicated in this study.



CHAPTER IV

VARTATIONS IN EXDP:IDITURES AMONG FAMILIES

Introduction

The very rapid rise in the commercial production of frozen fruits
and vercetables reflects widespread consumer acceptance. Yet, both in
the aggregate and for many individual commodities, the frozen form has
attained a relatively small share of the total fruit and vegetable
market.

Two basic conditions, related to family purchase patterns, may.
exist resulting in a given product or product form commanding only a
small portion of the potential market. Fither comparatively few
families in the population are consumers of the product or families
may make only svasmodic or occasional purchases. For food products
other than staples it can safely be said that both these conditions
would exist to a greater or less degree. In particular, they moy be
more in evidence for products such as frozen fruits and vegetables
which have been widely availsble for consumer selection only a short
period of time.

It is the objective of this portion of the study to point out the
distribution of expenditures for frozen fruits and vegetables among

the families of the Michigan State University Consumer ranel. The

110
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data used were based upon reports from all panel families reporting

.0 weeks or more in each of the years 1953 and 195&.1

Percentare of Families buying. Table 9 discloses that in each of the

years 1953 and 195l over 10 percent of the sample families made no
expenditures for either frozen fruits or frozen vegetables. similarly
over 15 percent of the families were non-purchasers of frozen fruit
Jjuices.
an intra-commodity comparison between the percentage of families
buying fresh, frozen, and canned products provided an indication of
the competitive reluationships existing between the different product
forms. For mcst fruits and vegetables, the consumer is faced with a
choice of fresh or frozen produce throughout the fresh production
periods. Frozen and canned products are competitive throughout the
year. & high provortion of families buying a given product in the
fresh or canned form with few families choosing the frozen product
indicates that the latter has not been as widely accepted as it might be.
spproximetely 60 percent of all the sample families purchased
frozen peas in each of the two years considered. In this respect, the
popularity of frozen peas far exceeded that of any other frozen product.
However, in comourison to the 90 percent of the families who purchased

the canned product, there were many consumers of peas who had not

Two hundred and ten families in 1953 and 215 families in 195l
reported LD weeks or more. Per capita expenditures for families
reporting less than a full year were adjusted to a 52 week level.






TABIE 9

PERCENTAGE CF FAMILIES BUYING FRESH,
CalilizD FRUITS AND VuGETABLow™
MICEIG. STATE UNIVIRSITY CulibUMLR PANTL

CZEN AND

)2

1953-1950
Fresh . frozen —Ganned
1953 1o°L 1953 155y 1953 129

A1l fruits and

vegetables -- - 88.5  87.6 - --
feas 15.2 10.2 59,5 60.8 90,0 Gl.1l
Broccoli 29-1 31-0 3507 37.8 - -
Squash 63.8 59.7 27.6  32.] -- -
5nap beans 1.9 Lh.L 30.0 28.1 75.7 173.2
Lima beans 10.5 6.9 29.5 27.6 60.0 57.L
Cauliflower 59.5 56.9 25.7 26.L - -
Corn 76.2  890.1 2L.8  23.5 88.6 90.3
Spinach 33.3 27.8 23.8 21.2 39.5 10.3
ASparasus 58.6 5h.6 4.3  18.5 Ls.7  Ll).O
Stravberries g2.L,  70.0 67.6 66.8 31.3  37.7
Rasgberries 58.6  55.3 1.3 10.6 20.0 31.6
Sour cherries 15.7 9.3 10.0 10.1 L2.3  L6.9
Peaches 88.6 86.5 8.1 L.6 56.2 56.8
Cranges and

orange juice oli.3 93.6 73.3 76.5 1.3 52,6
A1l fruit juices -- - 8L.6  83.L 87.1 87.9

*Based on all families reporting L0 weeks or more in each

year, Michigan State Universily Consumer Panel.
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selected the frozen product at least once during the year. On the
other hand, it is apparent that there were many families who were
consuners of both the canned and frozen products to at least some
degree.

Using percentage of families buying as a criteria of consumer
acceptance, frozen corn was not nearly as widely accepted as the fresh
and canned products. Less than 25 percent of the families in each
vear purchased frozen corn as compared to approximately 80 percent
purchasing fresh and 90 percent choosing the camned product.

Broccoli is the only vegetable for which more families bought the
frozen product than any other form. The 35 percent of all families
buying frozen broccoli exceeded the proportion buying the fresh product.
No other frozen vegetable was purchased by more than 30 percent of
the families in either of the two years.

Frozen strawoerries were the most widely accepted by panel families
of all the frozen fruits. Frozen raspberries, sour cherries and peaches
have met with only limited consumer acceptance with few families
selecting these products throushout the year.

Approximately 75 percent of all families in each year purchased
frozen orange juice. In view of the fact that this product has only
been available for a few years, its widespread acceptance is remark-
able., However, as nearly 95 percent of all families were buyers of
fresh oranges there were many fresh orangse-consuming families who were

not yet consuming frozen orange juice.



Fomily expenditure patterns. In tliis and succeeding parts cf this

study, expenditures for frcozen fruits and veretables have been aggre-
gated and analyzed separately from expenditures fcr frozen orange
juices. For the purpose of evalnating inter-family expenditures it
was believed that these two classes of frozen products are considered
differently by conswiers. Thus, influences underlying family expendi-
ture patterns may differ to a certain extent. It is beyond the scope
of this study and in many instanc-s beyond that of the data to pursue
this analysis on an individual commodity basis. For the purposes of
this portion of the study, it is assumed that sinilarities existed
with respect to consumer acceptance for the varicus frozen fruits and
vegetables such that expenditures for these could be agsregated.

In Table 10, per capita expenditures for frozen fruits and
vegetables and for frozen fruit juices have been broken down into six
groups. For each group is indicated the percentage of reporting
Tfamilies and percentage of total expenditures made by families in each
rroup. It is avparent from this table that considerable variation
existed among families in acceptance of the frozen products. For both
frozen fruits and vegetables and frozen fruit juices a large proportion
of total expenditures is made by a relatively small proportion of all
families.

In both 1953 and 195 almost 65 percent of all frozen fruits and
vegetables were purchased by less than 25 percent of the families.
at the other extreme, approximately L0 percent of the families made but

7 percent of all expenditures in 1953 and 6 percent in 195L.






TaBLE 10

PURCENTACE OF FiMTl LIS BUYING AMD BLRCENTAG™ OF aMNVUAL EXFIDITU-0S
CL.S3IFTD ~CCCRDING TO FAMIIY FER CuPITA FXF.IDITURDS
1 To IR STATE UV*V"RDIMY COUSUM R P.3EL 1953-10C)

— — -—.
e

— - a— e - —
—_— —_— —
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A
Frozen Fruits and Vecetnbles
Expenditures rercentagre of rercentage of
(dollurs) Families Buying Anmmal Fipenditures
1053 195 1053 195
over 5.00 9.7 12.bL 37.2  L1.2
3 to L.99 13.9  12.L 25.6  23.1
2 to 2,99 1h.5  13.6 17.1 15.6
1 to 1.99 19.L  31.3 13.1  1L.1
.01 to .99 30.9 27.93 7.0 6.0
0 11.5  12.) ) 0 0
160.0__100.0 _ 150.0_1G0.
B
Freozen I'rmott Juices
Fercentase of - rercentage of
Families Buyving Annual Expenditures
1053  195h 1953 195
over 5.00 18.3 19.0 62.2 62.3
3 to k.99 1.2 12.h 17.9  17.6
2 to 2.99 13.6  12.L 10.5 10.6
1 to 1.99 13.0 12.L 6.1 6.1
.01 to .99 25.5  27.2 3.0 3.h
0 15 1A.6 0 0
—_100.0_130.0 100.0 _100.0

— - et ———— e = e ——— e ———

*Families reporting L0 weeks or more in each year, Michigan
State University Consumer Panel.
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For frozen fruit juices the distribution of expenditures was
even more diverse. approximately 32 percent of the families made €0
percent of the expenditures in both yearse. (n the other hand, but 3
percent of all expenditures were accounted for by over LO percent of
the families,

The average family per capita expenditure for frozen fruits and
vegetables was +2.26 in 1953 and ¢2.18 in 195L. For frozen fruit juices
the corresponding values were +3.15 and $3.0L. In 1953 the peak
family per capita expenditures were $16.81 for fruits and vegetables
and /38.80 for fruit juices. In 195) corresponding maxdimum family per
capita expenditures were $13.72 and '4331.81.2

a5 an indication of the stability of consumer purchases from year
to year, a comparison was made between per capita expenditures of the
sample families in 1953 with the per capita expenditures of the same
families in 195li. (ne hundred and sixty-nine families of the consumer
panel reporting LO weeks or more for the two consecutive years served
as the basis for this comparison.

as shown in Table 11, the top 9.7 percent of the families making
37.2 percent of all expenditures in 1953 made 30.6 percent in the
following year. st the opposite extreme the 11.5 percent of the
families who were non-purchas<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>