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CHAPTER I

INTRODUCTION

Purpose of the Study
It is the purpose of this study; (1) to present a short history of

the development of prepackaging, and then to discuss the industry as it
stands today - the commodities packaged, requirements for successful
packaging, types of handlers engaged in prepackaging, and methods of pro-
curing, packaging and selling the merchandise; (2) to cite some facts
showing why prepackaging is important in our present day economy; (3) to
set forth some of the problems that are facing the prepackaging industry,
and the important questions that need answering; (L) to indicate the types
of packages and films being used for prepackaging produce, and the desir-
able qualities of each; (5) to point out the types of equipment and lay-
outs being used, with an outline approach to better handling and prepack-
a.ging methods, some of the technological aspects involved, such as methods
of refrigeration, germicidal treatment, and food plant sanitation; and

(6) to summarize several of the cost studies that have been made so that
one can get some idea of the relative costs involved in prepackaging and
handling as contrasted with the conventional bulk methods of merchandising.

Importance of the Study
Prepackaging is not something that is dead and buried; it is very
much alive and will be for some time to come., It is a subject that con-
cerns all of us, because if we are not directly connected with the pre-

packaging industry in some way, it is certain that we are all consumers



and as such are interested in ways of improving our standard of living.
By reducing or eliminating wastes, introducing short cuts and savings,
and bringing the consumer fresh fruits and vegetables in vine-ripened or
tree-ripened stages maintained at the optimum degree of succulence and
palatability, prepackaging does Just that.

The industry is growing fast. The expansion and growth of self-service,
development of refrigerated display cases, high retail operating costs and
mass, high-volume methods of merchandising have made the advent of pre-
packaging a certainty. Only time is necessary before the shift to pre-
packaging of other produce items becomes as apparent as it now is in
California oranges, for example.

The amount of fruit and vegetables prepackaged by the industry in
1950 totaled more than three and one-~third billion pounds., It took 12
million pounds of flexible, transparent film, 50 million pounds of paper-
board, 201 million mesh bags, and 17 million paper mesh-window bags to do
this tremendous prepackaging job.l

While much has been written on the subject of prepackaging in the
past several years, so far as is knowmy,no one has incorporated the total
content of this study into a single unit. In order to find out anything
about the subject, it is necessary to look for the information in articles
scattered throughout various publications. If the desired data are not
found, the next step would probably be to write to someone who might be

able to supply these data,

T Earl French, Review Past and Examine Future of Prepackaging in
Opening Session of Columbus Conference, Pre-Pack-Age, April, 1951, p. 16.







It is hoped that this work will present, to anyone interested, a
relatively complete picture of the prepackaging industry as it stands
today. It would be impossible, of course, to cover every detail in a
work of this kind; but the attempt has been made to highlight the main

considerations in a clear, concise manner.

Definition
W"Prepackaging" has some descriptive wealmesses, but it is now accepted

as identifying the process by which such products as fresh fruits, vege-
tables and meats are prepared for self-service in the retail store. This
process is two-fold; (1) it subjects the produce to whatever sorting,
washing and trimming may be necessary to prepare it partly or completely
for kitchen or table use, and (2) transforms it, either with or without
precooling ard refrigeration, into self-service items by packaging in
prepriced, labeled, and closed containers - each holding a customary con-

1
sumer unit.

Sources of Data
The data for this thesis were obtained primarily from periodical

articles, with a very small part being derived from books. Also, a great
deal of helpful information was procurred through correspondence with men
who are well versed in the implications of this field. In addition, these
men along with various mamfacturing concerns, magazine publishers, the
Department of Agriculture, the State Agricultural Experiment Stations and
Agricultural Colleges supplied many pamphlets and bulletins which proved

to be very important in this writing.

1l Charles W. Hauck, Prepackaging - A New Industry in the Making.
Pre-PaCk—Ageo Sep‘bember, 19)-‘7, po 70




CHAPTER II
HISTORY AND PRESENT STATUS

History

Prepackaging of fresh produce has gradually evolved into the prominent
position that it now occupies. Many people think that the "Columbus, Ohio
experiment" was the beginning of this industry, but there had been a great
deal of groundwork prior to that experiment.

The operation in Columbus was a joint undertaking of the Great Atlantic
and Pacific Tea Company and the Ohio State University Agricultural Experi-
ment Station, start;ing in 1942 and continuing through 1947. The work that
was done there attracted much attention and stimulated active interest in
prepackaging to a greater degree than amything that had occurred in the
paste It also provided some needed facts under actual i‘etail conditions,
However, some pioneering had been under way as far back as 20 or 25 years
before 1942, the year in which the Columbus project was begun.

Some of this early experimentation was fundamental research conducted
by experiment stations and other agencies, dealing with the nature of dif-
ferent wrapping materials and their effect upon plant and animal tissues
when sealed in these wrappers., For example, in 1928, Mr. H. D. Brown
described a series of tests on the effects of various papers upon the
quality of certain fruits and vegetables in Michigan Agricultural Experi-
ment Station Technical Bulletin 87. Stahl and Vaughan published one of
the earliest official accounts of experimental work in this field in
Florida Experiment Station Bulletin 369 in 1942, under the title, "Pliofilm
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in the Preservation of Florida Fruits and Vegetables." Since that date
the literature on prepackaging has become more prevalente.

At the same time a number of commercial trials were being corducted
here and there. Mushrooms in consumer-size paperboard boxes have been on
the market since the late 1920's, and brusselssprouts since the mid-30's,
Spinach aml tomatoes have been prepackaged since the late 1930's, and
growiﬁg in popularity ever since, Prepackaging of citrus fruits got its
start in Florida about 1932, and at the present time there is large volume
packaging of these fruits at both growing-shippingl and terminal market
levels., Also, paper and mesh consumer units of potatoes and dry onions
have been on the market for some time.

In 1932 Mr. J. D. Rankin, of du Pont's Cellophane Division, interested
the Sanitary Grocery Company in Washington, D. C. (now Safeway Stores) in
an orgamized approach to produce prepackaging. At the same time the du Pont
Company collaborated in some extensive trial packaging of various produce
items in Florida, including sweet corn, which was shipped to outlets in
Philadelphia, and lemons shipped to Minneapolis and St. Paul, Minnesota,.

Growers and shippers were not ready for prepackaging at the points of
origin; so in 193, Rankin brought his trials closer to the consumer by
Joining with Mr. Mike Freeman, who became president of the Freeman Produce
Company, in New York City. They developed a prepackaging operation to
supply some retail chains., Lettuce packing had to be discontinued because

bidding on packageable quality in the New York produce market made prices

T The growing-shipping level refers to the shipping point. The grower-
shipper grows as well as ships his own produce; while the grower himself
usually has no facilities for crating and shipping, but generally contracts
with the grower-shipper to find a market for his products,
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prohibitive, but the Freeman Produce Company continued consumer packaging
of brussels sprouts and is now one of the largest packagers of that
product in the country. |

In 1933-3L Louis Marx, a cooperative grocer in Wolcott, New York
packaged celery in a cellophane wrapper. This worked well, and was later
used in Florida with success and then by Harry Becker, president of Harry
Becker and Company, in Detroit in 1937.

In 1935 First National Stores started to prepackage producé centrally
in order to supply their Boston stores, and then extended the operation to
Hartford and White Plain;, New York. Inasmuch as none of the stores had
yet moved very far in the direction of self-service, they were not ready
for it in the produce departments.

About 1935, onions and potatoes in five, ten, and fifteen pound units
came into prominence. Large quantities of Idaho potatoes were packed in
that year, followed by the "Super Spuds" program in Maine in 1937, which
further increased the use of consumer packages for potatoes,

The pioneering of such organizations as Farmer Brown in Springfield,
Massachusetts, Sunny Sally in Los Angeles, the Crosset Brothers in
Cincinnati, Art Romp, Cavalier, Gulling and Wilson in Cleveland, Aunt Mid
in Chicago, lee Duvall in Baltimore and many others cannot be overlooked.
They had to proceed by trial and error, but gradually learned how to do
the job. They did much to get the public acquainted with prepackaging, as
well as to build up acceptance for it.

With the advent of the war in the early 1940's, prepackaging slowed
down considerably because of the shortage of packaging materials. In

spite of this, the Atlantic and Pacific Tea Company carried on its experi-



7
mental project in Columbus, Ohio; and the American Stores Company carried
on a similar experiment in Kearny, New Jersey. Also, the citrus industry
packaged a great deal of its fruit in mesh bags during the war,

Interest and activity increased rapidly in the middle and late 19,0's.
Central packing in receiving markets grew and reached large proportions,
Tomato repacking, which had been done by hand, became a lafge scale opera-
tion in many cities with the introduction of automatic overwrapping equip-
ment. Paul Dickman in Florida, Willard Farnsworth and Dennis Tope in Ohio,
and other grower-shippers elsewhere came into prominence as suppliers of
prepacked produce. Special packaging companies sprang up in many markets.
Mamfacturers, in turn, developed better packing materials amd supplies,
needed machinery and equipment. Retailers installed more and more refrig-
erated self-service display and sales cases.

In 1947, the Western Growers Association, with Mr. A. L. Martin as
director of research, climaxed experiments of several years on produce
handling by shipping several carlot shipments of prepackaged vegetables
from California to eastern markets. The Florida Vegetable Prepackaging
Council also came into existence in 1947, and at the present time has a
continuing experimental program going in cooperation with the University
of Florida and the United States Department of Agriculture.

In 1946, the passage of the Research and Marketing Act stimulated
research in consumer packaging. Economic and technological studies have
been made by several of the State Agricultural Experiment Stations amd
the United States Department of Agriculture, while others are now in process.

In September, 1947, a monthly periodical, Pre-Pack-Age, was started

to deal exclusively with prepackaging matters.
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National meetings were held in 1948 and 1949 in conjunction with the
National lLeague of Wholesale Fresh Fruit and Vegetable Distributors, and
in 1949, with the Packaging Institute. Prepackagers and related commercial
interests, research workers, and others exchanged views and experiences
with the end resuli being the foundation of the Produce Prepackaging
Association. This organization is now furnishing leadership and is the
official spokesman for the industry.

It can be said that the pioneering stage is just about over anl the
prepackaging industry is starting to grow. Of course, there is still much
to be learned, but the essential groundwork has been laid ard it is appar-
ent that the story will continue to unfold for a long time to come.1

Present Status

Commodities packaged. Nearly all fruits and vegetables have been

sold in consumer packages, although usually on a small scale, It is still
not possible to obtain all items in every part of the country.

The most commonly available prepackaged item is tomatoes, of which
about one billion consumer units are sold in the United States annually,
Prepackagers supply this product to retailers in every major metropolitan
area in the country. General line vegetables, such as spinach, kale,
salad mix, soup mix, cole slaw, et cetera, are also usually available except
in extremely hot weather during the summer months,

Lettuce has been packaged on an experimental basis for some time, and
with the recent development of automatic equipment it is expected that it

will soon be prepackared commercially in many large population centers,

1l Charles W. Hauck, History and Background. Pre-Pack-Ape. August,
1950, pp. 15-17.
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Packaged celery is also becoming more and more popular. This has
been a popular item in California and some parts of New England, but with
increased production and distribution facilities, this vegetable product
is now being supplied rather generally.

Sweet corn in consumer units has definitely passed the experimental
stage, and is being packaged in volume both in the growing areas and at
local distribution points. Brussels sprouts is a long-time prepackaged
favorite that has been generally available. Gradually coming out of the
experimental packasing stage are such items as asparagus, broccoli and
cauliflower, amd they should soon be available in some volume.

The important hard items being prepackaged are potatoes and onions,
Principal packers are located in the growing areas, but many distribution
point operations are also scattered throughout the country,

Of the fruit items, those available in any quantity include apples,
cranberries and citrus fruits. Cranberries are particularly abundant in
prepackaged form, with about 75 percent of the fresh crop being distributed
in this manner.

Peaches, pears and plums have been packaged experimentally and in some
volume, and indications are that they will soon be commercially available.
Cherries have been shipped to large population centers in packaged form
from California and ‘Wgshington, and probably will be available in substan-
tial volume in the near future.

Following is a list of fruit and vegetable items which are now avail-

able in packaged form, or which have been successfully prepackaged experi-
1l
mentally and should soon be available:

1 Editors, United States Department of Agriculture, and the Produce

Prepackaging Association. Items Prepackaged in Quantity. Pre-Pack-Age.
August, 1950, p. 20.
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Fruits Vegetables

Apples Nectarines Artichokes Mushrooms
Cherries Oranges Asparagus Onions and garliec
Cranberries Peaches Broccoli Potatoes
Grapes Pears Brussels sprouts Salad mix and slaw
Lemons Plums Carrots Spinach and kale
Limes Cauliflower Sweet corn

Celery Tomatoes

Lettuce

Requirements for successful packaging., Tables 1 and 2 summarize the

relative importance of the principal vegetables and fruits as measured by
production, the sources of production, trends in consumption and factors
affecting their prospects for prepackaging.

The general trend in per capita consumption of fresh vegetables is
up, but a few items had a lower average consumption during the five-year
period from 194} through 1948 timan in the previous 20 years. Vegetables
of which consumption has decreased are cantaloups, potatoes, spinach, and
sweet potatoes.

The factors which are important in determining the relative possibili-
ties for prepackaging the various vegetables and fruits, as shown in the
tables, are:

1. Need for unitizing loose items; that is, for packaging or bagging
small products such as onions, potatoes, peaches.

2. Possibilities for reduction of waste and spoilage.

3. Need for preparation or kitchen servicing by the prepacker,

L. Relative costs of prepackaging and bulk packaging,.

5. The effect of prepackaging on preservation of quality.

There are other factors which are important, such as the availability

of satisfactory machinery and equipment, unit value and the relative sala-
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bility of prepackaged and bulk produce, but the points that are listed
are basic in the determination of prepackaging prospects.

The first factor, "Need for unitizing loose items," is important
because these loose items have to be bagged sometime before they are taken
home by the consumer; and the more economical place to prepackage them is
at some concentration point rather than having thousands of retail clerks
do the job in the retail stores.,

| The second factor, "Possibilities for reduction in waste and spoilage,"
is also very important. Practically all vegetables offer considerable
promise for reduction in waste and spoilage losses as well as reduction of
labor costs; items such as cabbage, cantaloups, eggplants, cucumbers and
cauliflower are exceptions. It can be seen then, that these savings will
help to defray the costs of prepackaging; and they are necessary for the
future of the industry. Prepackaging is not likely to expand rapidly if
it is assumed that the housewife will pay a premium price for it.

The third factor, "Need for preparation or kitchen servicing by the
prepacker," is much more important in the case of vegetables than of fresh
fruits, Iima beans, peas, sweet corn, brussels sprouts, spinach and kale
are important items in this category. Also prepackaged peeled potatoes
offer possibilities for a big market in the future.

The fourth factor is "Relative costs of prepackaging and bulk packag-
ing." The costs of prepackaging are high and are the chief deterrent to a
more rapid extension of the prepackaging of fruits and vegetables.

The last and one of the most important factors is, "The effect of pre-
packaging on the preservation of quality." The main advantage for most

vegetables is preservation of moisture content, assuring crispness of



i
such items as lettuce, celery, asparagus, spinach and other green leafy
vegetables. 1

According to the factors listed, the following vegetables have been |
rated as having a "good" prepackaging potential: asparagus, snap beans,
broccoli, sweet corn, kale, onions, potatoes, spinach and tomatoes. The
items that are rated as "fair" are: lima beans and peas (mostly because
of the lack of satisfactory shelling machinery and short package life),
carrots, cauliflower, celery, lettuce, peppers and sweet potatoes, For
items such as carrots amd lettuce the outlook would be good except that
costs are too high., The items that rate only "poor" in appraising the
relative prepackaging potential on the basis of the factors named are:
artichokes, cabbage, cantaloups_, cucumbers and eggplant.l

Types of handlers engaged in centralized packaging., Prepackaging is

being done by growers, receivers and retailers. The growers, of course,
are located at the shipping point; while the receivers and retailers are
situated in the terminal market. The receiver is the commission merchant
at the terminal point who sells the fruit and vegetables to the retail
outlete Included under this category is the repacker who buys the mer-
chandise from the commission merchant and processes it for sale in a con-
sumer-type package.

Shipping point prepackaging has proven more successful with the hard-

ware items, such as potatoes, onions, citrus fruits, apples and cranberries

1 Donald R, Stokes. The Outlook for Prepackaged Produce. United
States Department of Agriculture, Production and Marketing Administration,
Washington., Address given at the First National Conference on Prepackaging
of Fresh Fruits and Vegetables, New York. October 25, 1949, 3 pp.
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than with the more perishable commodities; although celery, grapes, plums,
rhubarb, peas, tomatoes and blueberries are being packaged there to a
lesser degree. At the present time, however, it seems better to prepackage
these items in the terminal markets in order to insure freshness and quality
because of inadequacies in handling and transportation.l

Many wholesalers and repackers are grading, processing and prepackag-
ing certain selected products which they supply to their retail customers.
Spinach, cole slaw, salad mixes, and tomatoes were the first items to be

handled by these concerns; but other products such as lemons, 1ettuce,2
carrots, and so on, have been added to provide a year-round operation.

These enterprises are diverse in scale and methods. One spinach-
packaging enterprise might be operated by wholesale produce dealer.
Another might specialize in spinach and sell the trimmed and washed products
in bulk to other packagers who pack and distribute in their own bags. One
of the smallest packaging firms uses a converted residentlial garage. One
of the largest occupies a highly mechanized plant specifically designed
for its use and has sold more than 26 million consumer packages of sp:l.na.ch.3
Warehouse prepackaging by retailers has been proven to be successful
in a number of instances amd, with the improvements being made in equipment

and materials, their operations will prove to be even more successful., By

T Charles W. Hauck. Prepackaging . .A New Industry in the Making.
Pre-Pack-Age. September, 1947, p. 9.

2 TUnited States Department of Commerce. Results from Prepackaging
Fresh Fruits and Vegetables, Office of Small Business. Small Business

Aid No. 378, Washington, 1947, p. 1.

3 G. L. Mehren. Consumer Packaging of Fruits and Vegetables in
California, Journal of Marketing. 12:330, 1948,
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doing their own prepackaging, they can insure the freshness and quality
of the merchandise rather than depending on an outside source to furmish
these essentials,

Methods of packaging - techniques, packages and procurement. Most

operations are extremely primitive from the engineering standpoint, How=
ever, much headway is being made in the way of mechanical equipment and
plant organization. Some spinach operations are highly mechanized, with
hand labor used only for trimming and for filling packages. The extent to
which tomato operations are mechanized varies widely among packagers.
lettuce and celery operations, while small in output, have been highly
mechanized. With the exception of spinach, estimates of investment
required for packaging a given commodity are meaningless because of the
wide variance in plant organization and equipment.

Three types of packages are most widely used. The different types of
bags are used for a large mumber of both fruits and vegetables. The
heavier types being utilized for such items as potatoes, onions and citrus
fruits; while the more fragile ones are selected for commodities like
spinach, cole slaw and cherries. Besides the use of bags, a method by
which the product is contact-wrapped in a transparent film which is then
heat-sealed, is being developed, The third type of package consists of
boxes and boats or trays. When the boats or trays are used, the product is
placed inside and it is overwrapped with a transparent film, using machin-
ery of the breadwrapplng type.

Supplies are procured by a variety of methods, For example, one
large packager contracts in advance of the season with growers much as is

done in crops for canning. In this wgy the firm is guaranteed a stable
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buying price and can control both planting and harvesting dates. Other
firms buy from local growers arnd from other packagers. Retailers and
small packaging firms usually buy on the wholesale market,

Selling methods. The methods of sale, like those of procurement,

vary with the scale of the firm, but all firms prefer to package in conform-
ity with advance orders, mainly so that they can insure a stable selling
price. The larger packers even pick up unsold merchandise that is in
danger of deterioration to support this procedure. None of them sell on
consignment as a regular policy. Where the produce is packaged without
advance orders, the pack is carefully held to estimated sales at the fixed
price. Even those packers who purchase on fluctuating wholeséle markets
attempt to maintain a fixed price to retailers, and further try to persuade
retailers to maintain fixed prices to consumers.

A few of the spinach prepackagers employ salesmen who contact retail-
ers and wholesalers, but no systematic efforts to manipulate demand at the
consumer level have been made. The obvious applicability of brands to the
prepackaged products has, however, brought about good opportunity for
consumer-demand stimulation.

Distribution in general has been limited to the trucking radius from
the point of packaging; although some products are being flown in relatively
small volume to markets up to 1,000 miles from the point of packaging. So
far, special transit or holding facilities specifically designed to facili-

1
tate the marketing of prepackaged produce have not been developed.

1 Ibid., pp. 330-31.



CHAPTER III
WHY PREPACKAGING?

The trend toward prepackaging of foods in consumer units has long
been apparent. The purchasing of foods in bulk by consumers has been
discouraged by the combination of modern living customs and shopping habits
and limited facilities for food storage in urban dwellings and apartments.
Producers and distributors have been quick to realize this, and seek to
relieve housewives of as much time-consuming work in food preparation as
possible and to simplify their problem of waste disposal by offering an
ever-increasing variety of foods partially or completely processed or
otherwise prepared. The change is also iﬁspired by the seller's desire
to offer products identifiable by label and brand na.me.l

Retail food stores are being converted more and more to self-service,
and this means self-service not only in the dry grocery departments, but
in the perishable departments of meat and produce as well, And self-
service goes hand-in-hand with packaging.

So prepackaging, in part, is the result of changes occurring in our
economy; but there are other reasons for the trend toward prepackaging.
One of the most important ones is that of waste,

Prepackaging Eliminates Waste
The amount of waste that accompanies conventional practices in the

handling and distribution of perishable foods is almost unbelievable,

1 Charles W. Hauck. Housewives Prefer Pre-Packaged Produce. Columbus
Experiment, Consumer Survey, Columbus, Ohio, mimeographed publication, p. 1
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Many authorities estimate that about one-fourth of the food produced never
is converted into human nourishment but is discarded or wasted somewhere
along the line,

Robert T. Oliver, of Syracuse University and the War Food Administra-
tion had this to say:

What agricultural economists have tended to call 'normal wastage!
is draining away from 20 to 30 percent of all the food our farmers
produce. One pound of food in every four that is grown is destined
for the garbage dump} Two hours in every eight worked by our farmers,
food processors and food distributors is time thrown away. Twenty-
five acres of every hundred-acre farm are plowed, planted, cultiyated
and harvested with the produce to be finally discarded as waste.

Some of these wastes occur on farms, some in packing houses, some in
processing, some in transportation and storage, some in wholesale warehouses,
some in retail stores, and some in the homes of consumers and in public
eating establishments., The losses on perishable items exceed those on
staple merchandise, so it is reasonable to suspect that wastes on unpro-
cessed goods such as fresh fruits and vegetables may be even higher than
one-fourth. Rough percentages estimated by William Kling of the War Food
Administration add up to these figures: Deciduous fruits, 26 percent;
potatoes, 28 percent; tomatoes and citrus fruits, 33 percent; leafy, green,
and yellow vegetables, 43 percent. According to his estimates, wastage of
fruits and vegetables after leaving the farms amounts to about 20 percent,

2
or more than $800,000,000 annually, at 1942 retail values.

1 Anon. Normal Food Wastage - A Socio-Economic Problem, American
Scientist. 32, No. L3 268, 19Lk.

2 Anon. Food Waste in Distribution and Use. Journal of Fam
Economics, 25, No. h:858, 19)-130
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Mr, Kling states that if these estimates are reliable they indicate
that more food is wasted than was consumed annually by the United States
armed forces and lend-lease shipments combined during World War II. Mr,
Oliver emphasizes the fact that this is enough food "to feed a population
of 30 million people = a number equal to the aggregate population of hunger-
ridden Belgium, Greece, Demmark, Norway and Czechoslovakia,'" or, bringing
:l.t4 closer to home it may be added, to feed the combined population of
Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut,

~New York, New Jersey, Delaware, Maryland and West Virginia.l

These figures are especially provocative in view of the immense
scarcity of food throughout the world. It is no wonder that they call for
a re-examination of existing practices at all points to determine which of
them needlessly contribute to waste, and how they may be effectively modi-
fied and improved.

The object of prepackaging is to help eliminate these wastes. Pre-
packaging, through careful preparation and refrigerated delivery of the
product to the consumer, makes possible a better utilization of the countryt's
food production. It has been proven by researchers time and time again that .
packaging and refrigeration saves food and preserves quality without excep-
tion in the case of every fresh food product.2 Ralph David, former editor
of Pre-Pack-Age, in an address titled, "Industry's Responsibility in a
Defense Program," said that during 1950, over three billion pounds of fresh

1 Charles W. Hauck and W. L. Lenox. "Normal" Food Waste - Is It
Irﬁzducible.? Ohio Agricultural Experiment Station, Bimonthly Bulletin 2j3.
1946, p. 179.

2 Anon, What is the Place of Produce Prepackaging in an Industrial
Mobilization Program? Pre-Pack-Age. September, 1950, p. 9.
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fruits and vegetables were prepackaged, resulting in a savings for the
country of 167,000,000 pounds of food which otherwise would have been
wasted. The result was a saving of 17,000,000 man-hours of labor amd
7,100 cars, or their equivalent, which would have been required for the
transportation of fresh produce items. Mr, David states that the savings
are there purely because the prepackaging of fresh fruits and vegetables
prior to their arrival at the retail store results in more efficient use of
labor and the elimination of a great volume of food waste.l

However, prepackaging is not a cure-all for produce merchandising
difficulties, but it is a step in the right direction. For example, the
nécessary trimming, sorting and reconditioning of bulk produce in the
retail stores has been found to result in wastes as high as 36.1 pounds
of each one hundred pounds of bunched beets received, 32.3 pounds of
cauliflower, 20,4 pounds of head lettuce and 14,8 pounds of broccoli.
These amounts had to be thrown out by the retailer, and his returns from
salable partions had to be large enough to cover his costs and losses on
the garbage as well as the salable merchandise. Prepackaged, refrigerated
produce, on the other hand, mrely shows losses that are more than 2.5 per—
cent at retail.2 Furthermore, when unsalable produce and trimmings are
segregated in a central location they can be utilized rather than merely

being tossed in the garbage can in the retail stores, The edible portions

1 Anon, Responsibilitieé and Manpower in Today!s Economy. Pre-Pack-
A_ﬁ. April, 1951’ p. 280

2 Charles W. Hauck., New Opportunities in Packaged Perishable Foods.
The Ohio State University and the Ohio Agricultural Experiment Station,
Columbus, Ohio., Address prepared for delivery at the 17th Packaging
Conference and Exposition of the American Management Association, Cleveland,
Chio. April 27, 1948, p. 2.



22
can be used in soup or salad mixes because, for the most part, they are
just as palatable as salable products; while the inedible parts can be
used for fertilizers, feeds or mulch,

Opportunities for increasing the "pay load" may be illustrated by
head lettuce. This item is available practically the year around. It
comes to market from western sources packed in crates which hold five
dozen heads on the average. Snow ice is placed between the layers of heads,
and the total weight per crate amounts to about ninety pounds. The store
in vh ich the observations were made received 38 crates of head lettuce
during a two-week period, with the gross shipping weight totaling 3,394
pounds, Of this amount, tare (crate, liner and ice) equalled 797 pounds
or 23.5 percent and loss from trimming and damage in displaying and recon-
ditioning the lettuce was 531 pounds or 15,6 percent., The balance of
2,066 pounds §r 60,9 percent was salable lettuce.l Table 3 shows the
results of another survey of sixteen commodities including lettuce,

As this unnecessary weight or bulk is reduced, handling costs decline.
Freight and hauling expenses are reduced. Self-service allows retail
produce departments to be operated with less labor than before. When the
prepackaging is done at the shipping point rather than after arrival in

the terminal market, even greater economies are possible,

~

Prepackaging Adds to the Shelf Life
Perhaps the principal origin of savings lies in the extension of the

shelf life of the produce; retention of peak quality and appearance of

1T Charles W. Hauck, Pre-packaging Reduces Food Waste. Mimeographed
publication, p. 6.
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most items has been lengthened to five days and even longer. In fact, on

some items the combination of packaging and refrigeration has prolonged the

shelf life to two or three weeks through added protection from physical
damage, dehydration and aging. This is in contrast to a shelf life of a
few hours or at the most, a day or two when the bulk produce i1s exposed
to unfavorable conditions of humidity and temperature usually prevailing
in retail food stores. Table )i shows the comparison between prepackaged
and bulk produce when displayed with cracked ice and mechanical refrigera-
tion as well as under ordinary room conditions,

Prepackaging and mechanical refrigeration together retained the seven
vegetables included in Table 4 within 95 percent of the original weight
for periods ranging from six to 24 days; or, in other words, from two to
seven times longer than any of the other treatments. This combination of
factors increased the shelf life of these vegetables more than any other
combination tried in these tests.

The prepackaged produce which was refrigerated with cracked ice, anmd
bulk produce held under mechanical refrigeration showed up next best in
that order, The prepackaged goods on the cracked ice display counter re-
mained as top quality produce with less than 5 percent weight loss for
periods from two to seven days. The bulk produce held under mechanical
refrigeration showed immediate weight loss from dehydration, but it took
place at a relatively slow rate, Over the period of the experiment, this
method compared favorably with the prepackaged cracked ice display.

The bulk vegetables displayed in cracked ice were kept in much better

condition than the bulk merchandise that was held under room conditions -

conditions similar to those of the ccnventional dry display produce counter.

i e
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TABLE 4

PERCENT OF DELIVERED WEIGHT OF SEVEN PRODUCE ITEMS ING
SALEABLE AFTER SUCCESSIVE DAYS OF RETAIL DISPLAY

25

Ordinery Room

Conditions

Commodity

Number of Days

1_2

Cracked Ice

Fine

Number of Days

Mechanical

Refrigeration

Number of Deys

32 5 3]0 1 2 3 5 10 1 2 3 5 _10

Beans, green 90 82

Broccoli 88 O
Cauliflower 92 49
Celery 91 83
Endive 86 58
Lettuce 87 178

Peppers, green 97 94

Beans, green 99 39

Broccoli 99 84
Cauliflower 88 87
Celery 100 99
Endive 99 ©8
Lettuce 91 90

Peppers, greenlOO 100

20
32
74
99

0
79
99

Bulk (not packaged)

0

o1 NI

0
0
0
86

64
91

9% 95
95 92
98 96
100 98
9 90
92 90
100 99

L I = 2 B B |

Prepackaged

- 100 100
- 100 100
- 100 100
0 100 100
- 100 100
0 100 100
12 100 100

87
54
93
73
63
90
98

100

™
100
100
100
100
100

38
48
46

34
94

40
42
™
100
9
93
100

0 99 98 9% 94
0 97 9% 94 92
0 99 98 97 95
2 99 97 % 9
- 97 95 94, 91
28 95 93 8 82
21100 99 99 99

0 100 100 100 100
0 100 100 100 100
0 100 100 100 100
46 100 100 100 100
65 100 100 100 100
48 100 100 100 100
54 100 100 100 100

36
40
66
48

0
28

9%

80
P
73
100
99
85
92

1 Charles W. Hauck and John J. Crawford.

1947, p. 98.

Selable Life of Seven
Vegetables.Ohio Agricultursl Experiment Station, Bimonthly Bulletin 246.
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Bulk produce was kept on the cracked ice display in excellent condition
for one to five days with no significant weight losg but after that
trimming and reconditioning accounted for the rapid decline.

This extended shelf life brought about by prepackaging and refrigera-
tion means that nearly every pound of merchandise delivered to the retail
store is salable - the retailer does not have to throw out as garbage any
part of what he pays for., Also, his costs and profit can be distributed
over the total amount of produce purchased rather than having the burden
borne by 50, 60, or 70 percent of the lot, This does not mean that rapid
turnover is no longer desirable; the retailer still seeks to maintaln this,
but the added margin of safety is also very welcomee.

Growers and wholesalers likewise have a deep interest in any practical
means of prolonging the life of these perishable commodities after they
have been harvested and prepared for market, Producers and distributors
are necessarily concerned with the needs of the retailer and the consumer,
Measures that offer greater protection and longer life of fresh vegetables
at any point in the marketing process are advantageous in terms of orderly
marketing and market stabilization.

Extension of the usable life of fruits and vegetables is also of great
concern to the housewife, especially those who like to shop infrequently.
Improved refrigeration in homes has made its contribution to this trend.
The homemaker is interested in purchasing vegetablei that will remain in

good condition under refrigeration for a long time,

1 Tbid. pp. 98-101.
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Other Advantages of Prepackaging

It may be that eventually a large premium may be received for certain
items sold in this way. Consumers will probably be willing to pay more if
they are comvinced that prepackaged merchandise insures better quality and
better service in the form of less work in preparing, less waste to dispose
of in the home, more food value and freshness, better sanitation, less
shopping time, et cetera. What the consumer actually wants, though, is a
better product at the same or a lower price, and this is just the thing that
~ proper prepackaging gives to her. It has been shown that the reduction of
labor costs, waste, handling and housekeeping costs along with such advantages
as fewer bottlenecks in the store and increased sales can and does increase
store profits without increasing the cost to the consumer, Of course, there
1s a period of higher costs which Mr, F. L. Thomsen has suumed up as follows:

I can think of few important technological developments in market-
ing that did not at first involve higher costs than previously-accepted
practices. They either overcame this initial hardicap through in-
creased volume and efficiency in iperation, or consumers and producers
accepted them regardless of cost.

On the whole, ?he offering of packaged fresh fruits and vegetables has
met with very encouraging consumer acceptance. In Columbus, Ohio, sales
increased sharply in the stores where the conversion was made, and inquir-
ies revealed that the patrons were almost unanimously in favor of this
type of merchandising., However, in other studies it was found that some
prepackaged commodities did not sell as well as those offered in bulk at
first. The prepackaging of carrots without their tops is an example of

this, It illustrates the hesitancy of consumers to change well-established

1 F. L. Thomsen. The Marketing and Transportation Situation.
United States Department of Agriculture. November, 1945, p. L.
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buying habits in some cases, With the passage of time, these commodi-
ties usually outsell the bulk produce too.

These increases in volume which are brought about by prepackaging
promise substantial gains to producers by way of expanded outlets, for as
Dr. Shepherd of Iowa State College has said, "If all families had sound
mtrition we would have to produce one-fifth more milk and citrus fruits
than available in 1943 and twice as much green and yellow vegetables."l
The potential demand is there, and as ways are found to satisfy it,
growers can expect it to be reflected in greater demand at the farm, also,

Consumers offer various reasons for preferring to buy produce in this
manner, The most important, and the one on which the entire future of the
industry rests, is that of quality. There are several things that go to
make up quality; they are, market appearance, flavor, texture and nutritive
value. It is up to the prepackager to see that all of these quality deter-
minants are present, to a high degree, in the produce that he markets. In
order to accomplish this, high-grade merchandise must be properly packaged
and kept under refrigeration during shipment and in the retail store.

Research has shown that in order to guarantee a good market appearance
the merchandise has to be protected against bruising; moisture loss should
be kept at a minimum; natural color has to be preserved; the produce should
be devoid of discoloration and spotting caused by disease, Flavor amd
texture may be kept by retarding the chemical processes that cause deteriora-
tion, and by inducing chemical changes that will produce reactions which

favor texture and flavor,

1 Merton L. Corey. Packaging Fresh Fruits and Vegetables. Agricultural
Counsel, Carl Byoir & Associates, Public Relations Counsel for the Great
Atlantic and Pacific Tea Company. Address given at the Teacher-Retailer Food
Conference, Columbus, Ohio, July 2b, 1948, p. L.
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The packaging and refrigeration conditions that keep the edible
quality of produce intact, usually maintain the highest nutritive value,
too, A firm, fresh-looking product, as a rule, not only tastes good, but
is of the highest mutritive value, too.l

Prepackaging goes far in bringing about these things that go to make
up quality. The market appearance is kept at a maximm through the added
protection that the packaging gives to the product; and with the develop-
ment of more and better master containers for the consumer units that pack-
aging is bringing about, there will be more protection from damage in ship-
ment, Protection from damage by retailer and consumer handling in the
retail store is provided by the package itself, The moisture loss is also
kept at a minimum through proper packaszing. Also, with the research inspired
through prepackaging, treatments are being developed which will do much to
eliminate the discoloration and spotting due to disease.

Flavor, texture, and nutritive value are further enhanced by prepack—-
aging because the prepackager can only keep the confidence of the public
by setting up quality standards to protect his brand name., By recognizing
the economic advantages of fair trade practices; marketing only quality
merchandise; and advertising his belief in his product by associating him-
self with it; he can benefit himself and the 1ndust:y.2

In addition to the fact that prepackaging may eventually lover rather
than raise the retail price of produce, without altering the profit position
T 1 Folding Paper Box Association of America, Experiments Show . . .
Cartons Protect Quality - Have Consumer Acceptance. Pre-Pack-Age,
February, 1948, p. 27.

2 Tbid. p. 29.
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of either the producer or distributor, it almost certainly will raise the
quality level also., The standards by which these commodities are judged
are likely to place greater emphasis on acceptability to the consumer,

Plant breeders and commercial growers are likely to be encouraged to produce
varieties so delectable and savory as to displace the hardier but less
palatable sorts now required by the existing marketing system, Prepackaging
probably will bring to the North American consumers a number of exotic,
delicate and highly satisfying products now unfamiliar to most of them.l
There are various other reasons that consumers offer for preferring
to buy produce this way. One of the most important is sanitation, The
goods have not been handled by prior customers. There is no litter in the
bins or on the floorse Then too, patrons seem to like the convenience amd
ease with which the produce can be handled in the kitchen and the receptacle
simplifies the storing of it and also acts as a dehydrator. The housewife
finds that garbage disposal becomes a minor problem, Other patrons empha-
size the advantage of being eble to shop without being hindered by other
customers, and there is a wider choice of fresh, top quality merchandise
available during early and late business hours as a result of prepackaging
and refrigeration; lcborious trimming and preparation of displays by con-
ventional practice in retail stores frequently delays transfer of some items
from stock rooms to display counters until mid-morning or later, while the
desire of the retailer to avoid losses from overstocking often results in

a limited supply of produce later in the day.

1l Charles W. Hauck. Many Incentives . . . Prompt Consumer Packaging
of Perishables, Pre-Pack-Age. November, 1947, p. 12.
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There is no waiting to be served by store clerks, and the customer!'s
shopping can be completed more rapidly and with much less inconvenience.
Also, emphasis is placed on the fact that the produce taken home in
packages is not only better than that offered in open bins, bﬁt it keeps
longer and permits the housewife to buy in larger quantities and, there-

1
fore, to shop less frequently,

1 Hauck. Prepackacing Reduces Food VWaste, p. 9.



CHAPTER IV

PROBLELS

There is a great deal yet to be learned about prepackaging. Many
challenging problems are presented that must be met and overcome before
some of the advantages can be realized. Some of these are economic ques-
tions. Some of them deal with the physical or technological aspects of
the subjecte Still others concern biological factors, nutrition, health
and the like, All of them are so interrelated that each has a bearing on

all the rest.e In general, they may be classified under seven headingse

Problems Related to Containers

Container costs. Prepackagers are well aware of the additional ex-

penditure required for unit packages and for the master containers used

in handling and shipping them, Many of them have found buyers reluctant
to absorb these additional material costs. In order for prepackaging to
have a fair chance, ways must be found for holding container costs to a

moderate level, This is true because prepackaged produce should compete
fairly well in consumer value with bulk produce and it should be priced

in line with its value to the consumer. It has often been found that an
attractive consumer unit of a high quality product will bring a somewhat
higher price, but, if priced at a high premium, it will not bring the

expected sales.

Some of the questions that need to be answered are: What is the most

economical container for a given commodity? What is the relative cost of

different container materials? How can the assembling and packing costs

P ————
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best be held to a minimum? How can these additional container costs best
be absorbed?

Container size and tyve. The determination of the most appropriate

and economical consumer-size package has presented a real problem to pre-
packaging., Sizing the commodity to fit the selected container is likewise
a problem. Too many different size containers slow up the packaging opera-
tion and increase the handiing costs,

Questions that have to be answered along these lines include the
following: Vhat size and type of container is best suited for the commodity?
Is more than one size of container desirable? How can the most appropriate
sizes be standardized? To what multiple or second-hand usage can the used
container be put?

Container visibility. Most vegetables contain a large percentage of

water which will, under certain conditions, condense onto the inner surface
of the package. This fogging or clouding occurs with all films giving pro-
tection against moisture losses. This mars the visibility and attractive-
mess of the affected package.
Some of the questions that need answering are: How can the fogging
of film by respiratory gasses be overcome? Is it essential that there be
one hundred percent visibility, or does some fogging give an appearance of
greater freshness? Which transparent films provide the best visibility?
Container durability. The package must be sufficiently durable to

reach the consumer in a neat amd unbroken condition if the marketing of
a comnodity is to be successful, Failure of seams, breakage of paper
bags, cracking of transparent films caused by temperature changes, and
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deterioration of containers under cold storage conditions are among the
problems listed.

Master containers, One of the primary needs of many prepackagers is

the development of an economical master container to facilitate handling
and to provide adequate protection in transit and storage. Conventional
shipping containers are nqt wholly suited to the needs of soft fruits that
must undergo long hauls and much handling, and even the most durable items
can benefit from the use of proper outer containers. For example, when
five ten-pound bags of potatoes are placed in a strong master bag, handling
and warehousing costs are reduced considerably, This outer bag also pro-
tects the small units, prevents them from becoming soiled and preserves
their attractiveness and salability. Besides strong paper sacks, master
containers may consist of specially designed carton boxes, wire bound
wooden crates, and boxes of every size and description. They are especially
beneficial in reducing breakage of delicate smaller packages. The breakage
of even a small number of retail packages hinders selling them and lowers
the profit.

Concerning master containers, the following questions are appropriate:
For which commodities is a master outer container essential to prevent
bruising? To facilitate handling? What is the most economical type of
master container? Which produce items require ventilated containers? How
can master containers be made to withstand humidity anmd temperature changes?
How does the grower plan to use the box? How is it going to be handled by
the commission man? How is it going to be handled by the stores? What

1l
altdrnatives, if any, are there to the use of master containers?

1l Oscar R. leBeau. Prepackaging Fruits and Vegetables by Cooperatives.
Cooperative Research and Service Division, Farm Credit Administration, Wash-
ington, D. C. miscellaneous report 126. October, 1948, pp. 11-1.
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Reducing ILabor Costs
Labor cost is one of the principal problems with which prepackagers
are concerned. It is an outstanding factor when it ccmes to measuring the
efficiency of a packaging operation. The amount of labor needed is closely
tied in with the plant arrangement and with the amount of labor-saving
equipment, Some prepackagers have undertaken the job with a minimum of
additional equipment, The large amount of hand labor needed in this type
of an arrangement adds substantially to the packaging costs. Also double
and triple handling of numerous small units increases the amount of work
required. Hand methods may be used on a temporary basis where only small
or experimental packs are involved, but high labor rates usually make it
necessary to install labor-saving equipment for volume production. Only
by holding the per unit cost of packing and handling to a reasonable figure
can wholesale prices for prepackaged produce compete successfully with
those delivered in the larger conventional type containers. This may
require the installation of bag-filling equipment, wrapping machines, auto-
matic tiers, overhead conveyors, and other labor-saving equipment. One
cooperative packaging white potatoes referred to this problem, thus:
Perhaps our greatest problem . . . is to reduce the cost of pack-
aging, During the past year our packers refused to put up 10-1lb, bags
at less than 65 cents premium per hundredweight over 100-1b, bags of
like quality and size., We feel that it will be necessary to reduce
that premium to 50 cents per hundredweight. In order to do that, we
must have more efficient machinery in order to cut labor coste

Some pertinent questions along these lines are: How can labor effi-

ciency be increased? What labor short cuts, if any, can be effected? To
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what degree can labor-saving machinery be installed? How can bottlenecks
in the packaging line be eliminated?l
Expanding Consumer Acceptance

Consumers have to be fimmly convinced of the advantage of prepackaged
produce, This is necessary in order to gain public acceptance at a price
level that will compensate growers and shippers for the increased labor
and container costs, Also, the consumer-size packages should not only
appeal to higher income families, but to middle income groups as well if
total consumption is to be increased substantially, Therefore, the selling
price must compare favorably with that of unpackaged items, Prepackers,
too, should never forget that the satisfied customer is their best adver-
tisement. The surest way to defeat the purpose of prepackaging is to sell
inferior merchandise in a blind container, Consumers, as a whole, expect
to find better merchandise in packagese

The sugges’oed research here has to do with the following: What types
of containers do consumers prefer? What size consumer package is best
suited to the average family's needs? What is the effect of commodity
¥isibility on retail sales? What advertising benefits come from brand
identification? Where is the best place for prepackaging to be done so
that the consumer will receive the best possible product? How are sales
effected when a complete line of prepackaged items are carried rather than

2
only a few such items?

I Toid. p. .
2 Ibid. pp. 1Li-15.



37
Insuring High Quality Pack

Unless a housewife is satisfied with the quality of the product pur-
chased she is not likely to become a regular customer of prepackaged fruits
and vegetables., Prepackagers must be convinced of the importance of mar-
keting only good quality produce. They cannot escape a greater responsi-
bility than before, The respective commodities should be properly graded
ad sized before placing them in consumer-size packages. While most pre-=
packagers have some perception of the importance of a high quality pack,
their actual performance may fall short of the desired goale For example,
one white potato co-op manager reported:

Oup thought has been that due to the higher packing costs, only
the best potatoes should be put in 10-lb. bagse In practice, how-
ever, much the reverse has been true, Potatoes which were difficult

to move in 100-1b, bags were put in the small-sized bags. A large
volume of utility grade and culls were also packed in consumer bagse
This practice without a doubt has tended to reduce, or in same cases,
kill consumer demand for the package.

A similar condition exists in the case of packing oranges in small
mesh bags. The packers know that the housewife expects to find the same
or better grade of oranges in these bags as are offered in the bin, but
the tendency has been for many packers to put chiefly the small size fruit
in small bags. This is particularly true in Texas where orange production
is a relatively small part of the total citrus crop and where relatively
few oranges are diverted to juice plants. The result is that small-size
and inferior quality oranges are placed in small mesh bags, The bagged
fruit is then sold to truckers who distribute it as fresh fruit throughout

Texas and nearby states. Therefore, while Texas produces quite a few

oranges, good quality oranges are hard to obtain in many markets of that
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state. This surely retards the consumer!'s enthusiasm for bagged fruite
It also has an adverse effect on overall consumption and the total quantity
of oranges that can be marketed successfully,

Where practical, prepackaged produce should be reinspected periodically
to protect the consumer from taking home an inferior product. When neces-
sary the packages should be repacked or reconditioned before offering them
to the ultimate consumer,

Visibility of the merchandise is also generally desirable, This will
tend to give the buyer the added assurance that she is making a good buy,
even though she may no longer so readily apply her senses of touch and
smell,

Some questions that need to be answered are: How can prepackagers
best be persuaded to maintain rigid quality stamdards? What grading in-
spection service should be set up to encourage high stamdards? How can
the discoloration of certain commodities packaged in transparent containers
be prevented? How can shrinking amd decay of prepackaged merchandise be
reduced? Where repacking is necessary, how can it be accomplished most
economically? What are the effects of prepackaging upon the nutritional
values and wholesomeness amd palatability of the contents? Is prepackaging
suited only to Fancy or No, 1 grades? How many molds and decays be retarded
in prepackaged perishables?l

Increasing Mafketing and Transportation Efficiency
Prepackaged fruits and vegetables must be handled with the greatest of

care and dispatche This involves many modifications in conventional

1 Tbid. pp. 15-17.
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marketing procedures. In part this is a packaging problem, for conven-
tional shipping containers are not wholly suited to the needs of prepackaged
produce, With some commodities it may require the development of an inex-
pensive master container that will reduce handling costs and provide ade-
quate protection in transit, For example, oranges that are shipped in
mesh bags without the protection of a master container are likely to look
bruised ‘and unattractive by the time they reach distant retail outlets., At
the same time it is understandable that shippers hesitate to spend about LO
cents additional for a master container which is equivalent to adding about
four cents to the marketing cost of each eight-pound bag.l

Refrigeration equipment frequently is inadequate, both for the neces-
sary precooling at points of origin and for maintaining proper atmospheric
conditions in transit, in wholesale and jobbing warehouses, and in retail
stores. Much commercial packing-house equipment and other physical facili-
ties between the farms and the retail outlets should be redesigned in
accordance with these newer objectives.2

Transportation also plays a vital part in the distribution of fresh
fruits and vegetables., Prepackaging at shipping points has no hope of
success unless the products can be moved safely amd economically in that
form, Faster transportation is necessary, with a possible emphasis on air

cargo in the future. Better methads of sanitation, mold control and other
3

measures to retard deterioration need to be employed.

1 Ibid. pp. 17-18.

2 Charles W, Hauck., Many Incentives . . . Prompt Consumer Packaging
of Perishables, Pre-Pack-Age, November, 1947, p. 1l.

3 Charles VW. Hauck, Pre-packaging Reduces Food Waste., Mimeographed
publication, p. 13,
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Another problem that the source prepackager will have to work out is
that of distribution. The products of the source prepackager have no
place in the produce auction markets of this country; so the sooner that
he can get awgy from them the better for him, the industry and the quality
of the produce.:L

Some of the questions raised are: How can prepackaging and handling
costs be held to a minimum? What, if any, distribution costs can be elimi-
nated? What are the comparable transportation costs for prepackaged and
bulk merchardise? How can refrigerator cars and trucks be improved to
facilitate the shipment of prepackaged produce? How can retailers be
encouraged to hardle and display prepackaged fruits and vegetables most
effectively? What equipment is needed? What is the best way to distribute

the prepackaged merchandise?

Improving Prepackaging Equipment

There is general agreement among prepackagers that if consumer-size
packages are to compete successfully with conventional bulk produce,
marketing ways must be found to reduce the large amount of hand labor
normally required, Therefore, the development of appropriate conveyors,
vegetable washers, graders, pracking machinery, closing machines and other
mechanical equipment offers a wide field for helpful research, For example,
equipment needs to be developed to shell green lima beans arnd peas gently
and economically. The existing viners and podders turn out too many
bruised and damaged beans, which makes the products unacceptable on the

fresh market. Brulsing is reasonably acceptahle to canners and processors

1 Editor. Bagged by the Editor., Pre-Pack-Age. August, 1950, p. 2.
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when the beans are to be immediately blanched and processed, but it is
intolerable when the beans are offered in the fresh state,

Some of the larger operators are already utilizing substantial labor-
saving equipment. A potato cooperative has this to say:

We must continue to perfect our packaging methods in order to
bring prices of consumer packages down to a near level of commodities
packed in larger units. Our prepackaging in the past has been anti-
quated with most of it being done by combination machine-hand methode.
We have been doing some research ard development work at substantial 1
cost in an effort to perfect an automatic weighing amll packaging machine.

Other prepackagers are plamming to install special packaging machinery
in the near future, It is the consensus of opinion that efficient pre-
packaging equipment is the first step to economical large-scale outpute
It may be said that the speed with which the prepackaging industry pro-
gresses is dependent upon the speed with which automatic equipment and
adequate packaging materials are developed. The mamufacturers of machinery,
equipment and materials are important in this respect; but of equal impor-
tance are the men and companies who are pioneering in this field; They are
the ones who are "taking the bumps" now in order to smooth some of the
problems out for the future,

Suggested research: What kinds and types of equipment are best
adapted to nd;eprepackaging easier and better? To what extent are packag-
ing machinery fimms already working on this problem? Can some of the
present mechanized equipment be converted to do the specific job at hand?
What new equipment needs to be developed to lower the per unit costs for

prepackaging and handling?

1 I.eBeau, @o 9&0, Pe 180
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Utilizing Refuse

Since only the higher grades of produce are suitable for prepackaging,
new and additional outlets have to be developed for the fruits and vege-
tables that do not come up to the desirable specifications., Some produce
discarded in the prepackaging process is just as fresh, appetizing, whole-
some and nutritious as that which is packed and sold, For instance, leaves
broken from heads of lettuce or stalks of celery, grapes separated from the
bunch, bananas loose from the hand, carrots and radishes torn from the bunch
and other items of a similar nature may be unsalable, but at the same time
they are edible, Nevertheless, they are discarded with the inedible trim-
ings and damaged foods. A broken cucumber or apple with a noticeable steﬁ
puncture or package cut must usually be thrown away, even though it may be
almost entirely edible,

Some packers reclaim some of these losses in the form of cut salads,
salad and soup mix combinations, jellied fruit desserts, peeled and sliced
potatoes, and others. Also, where feasable, a common practice is to divert
this type of produce to juice plants and canneries.l Then too, some off-
grade a under-size white potatoes may be utilized for the production of
useful by-products such as starch, flour and alcohol, Others are appropri-
ate for livestock feed, either in the fresh or dried form. For example,
citrus refuse is becoming increasingly important as a source of cattle feed.
The Texsun Citrus Exchange at Weslaco, Texas, produces enormous quantities
of dried citrus pulp and molasses each year from citrus refuse. Finally,

all fruits and vegetables have value as fertilizers.

Hauck, Prepackaging Reduces Food Waste. p. 3.
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In conventional marketing, low grade produce has sometimes not been
rejected until it has reached the retail store where it is then discarded
at a loss to the retailer, It can readily be seen that prepackaging is not
going to prosper under these conditions, and the reedless waste of con-
tainers, freight and labor can be enormous.,

Again, methods and equipment need to be developed to convert trimmings
into useful products and to provide some income from what is now an expense
and a disposal problem.

The problems that present themselves are: What is the possibility of
utilizing discarded produce as processed food? As a fuel? As raw feed
for livestock? As dehydrated feed for livestock? What other by-product
usage can be discovered for such refuse? What part, finally, is of no
value and can only be disposed of as economically as possible? What are
the engineering requirements - equipment, power, water, space, arrangement,
et cetera? How will costs of prepackaging be affected :tLJy conversion of

some of these wastes and losses from expense to income?




CHAPTER V
PACKAGES AND FIILS

Self-service would be impossible if it were not for the developments
and refinements in packaging materials and packaging techniques that have
been the forerunners. Since its inception, self-service has followed
closely behind packaging improvements, During the past, whenever an item
appeared on the market in a neat, durable, and attractive package, mer-
chants offered it for sale on a self-service, help-yourself basis.
Invariably sales increased when so merchandised.

At first self-service was confined almost exclusively to the dry
grocery items because of their adaptability to packaging., Tin cans, glass
containers and paper cartons served to give dry groceries the characteris-
tics and appeal required for self-service, Later transparent packaging
materials came along, and immediately bulk dry grocery items such as
cookies, cakes, dried fruits and dried beans attractively bagged in these
transparent materials found their way into the retail stores.

In recent years improvements and refinements in packaging materials
and packaging techniques have enabled merchants to extend self-service mer-
chandising to other than dry grocery departments. The perishable foods are
now finding their way into open refrigerated self-service display cases,
attractively packaged., Fresh meats, fresh fruits and vegetables, ang

cheese are proving appropriate items for self-service merchandising,

1 Carl Dipman, Robert W. Mueller, and Ralph E. Head, Editors.
Chapter 16, Packaging Perishables for Self-Service. Self-Service Food
Stores. New York: The Progressive Grocer. 1946, pp. 223-225.
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Prepackaged produce presents many problems that are not inherent in
packaged grocery items, There are about 227 varieties of produces These
varieties have characteristics which are determined by weather conditions,
topography, chemical composition of the soil and the season during which
they grow, The life of a lemon after it is picked is even affected by the
age of the tree that it grew on.

Processed foods are not living - fruits and vegetables are. They need
to breathe, and consequently, require a container that will allow them to
do so. They also require a container that will afford the needed protec-
tion from the time they are packaged until they are ready for consumption
in order to maintain their appearance, nutritive values and tastes So it
is necessary when packaging these items not only to take into consideration
the conventional methods of packaging processed merchandise, but also all
of the other factors that are important where perishable, living products
are concerned, Some of the varieties of produce are durable and need
little protection, while some are very fragile and require a maximum degree
of protection.l

Packages

Attributes of a good package. In some districts customers seem to

resent prepackaging when it is first introduced. It is only when they come
to believe that they are receiving the same or better merchandise at a
reasonable price that they finmlly accept it. It is not enough for the

I Folding Paper Box Association of America. Experiments Show « « e

Cartons Protect Quality - Have Consumer Acceptance. Pre-Pack-Age.
February, 1948, pp. 27-28,
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package to be merely pretty or to be used as a means of selling cellophane
or some other packaging materiales The acceptable consumer unit has to be
utilitarian - it must possess the following characteristics if it is to do
an adequate Job of attracting impulse purchasers:l

1. The package must attract attention. It must compete effectively
in the all-important split second to catch a prospective purchaser's eye
and hold it, It has to be a "shopper stopper" in every sense, Color,
design and shape are very important in this respect,

Colors should be chosen because they have visual impact armd not just
because they look good to someone, It has been proven that red and yellow
both fall into the category of high-impact because they have excess visual
vibration and can attract that attention which is so necessary for increas-
ing impulse sales.2 A package showing a full-color reproduction of the
fruits and vegetables as they come out of the garden with the emphasis on
the high-impact colors could go a long way in increasing impulse sales
through the intelligent use of silent salesmanship,

The design of the package should provide strong identity, personality
and appeals It must attract attention and develop interest. Also, it
should give some information about the product in order to clinch the sale

and give satisfaction to the customer after it is taken home,

T General Outline Talen From:
United States Department of Commerce. Increasing Impulse Sales
Through Packaging. Small Business Aids, Washington, D. C., Bulletin 189,

1947, 3 ppe

2 Egmont Arens. Chapter 18, Packaging for the Mass Market. Sayres,
Paul, Editor., Food Marketing. New York, Toronto and London: McGraw-Hill
Book Company, Ince., 1950, De 226e
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The shape of the package is also important to the consumer, but it is
of more importance to the retailer who has to stack and display the mer-
chandise, O0dd-shaped packages can make this job difficulte

2 The package must -build confidence. This is one of the most impor-
tant aspects of prepackaging. The prepackager can build up goodwill by
doing a good job of prepackaging fresh, quality merchandise just as the
grocery manufacturers have done with their products. In turn the retailer
can sell a well-known brand more readily and with fewer repercussions, and
the consumer can buy the brand with confidence in the merchandise, which
will do much to enhance the place of prepackaging in the self-service
store of today,

3« The package must look clean and sanitary. Shoppers - women
shoppers especially - are becoming more and more sanitation conscious,
This is increasingly evident in the attitude toward the purchase of food,

In this respect, the consumer units must be kept in good condition
while being transported, So suitable master containers are of prime
importance. They must provide maxdmum protection for the packages
encloseds It does no good to package produce if the packages are not going
to remain in good condition until they are intentionally opened by the
ultimate consumer,

Also the contents must be clean and free from all insect contamination.
If the produce is packaged in a saleable condition, it should remain in
that condition if the proper container is used,

L. The package must be convenient to handle to carry out of the store
and to use. Prepackaging itself has greatly increased the convenience of

handling fresh produce, People no longer have to wait around for the clerk
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to weigh their produce purchases. They can pick up the quantity they
desire already bagged or wrapped with no fuss or bother,

Improved opening devices and reclosures on packages are examples of
satisfying the public in the matter of use and reuse. Polyethylene and
pliofilm bags have many uses amd can be used over and over again in the
household, Those with the elastic closures are particularly convenient.

5. The package must look like a good value. Millions of American
housewives are finding that their dollars will not go as far in buying food
and other commodities. Consequently, the package that looks like "full
money's worth" is likely to do a real job in clearing up doubts,

6. The package must provide adequate visibility, The more visibility
that it has, the more acceptable it becomes to the consumer, This is only
natural because, no matter how good the produce, there are bound to be some
specimens that are not up to par as a result of deterioration or being
subject to one or more of the several undesirable conditions to which it
may be exposede This condition is recognized in state and federal grading
of fresh fruits and vegetables by permitting a certain tolerance, Most
retail shoppers realize this, because of past experience, and, therefore,
find it not only desirable but essential to inspect the produce before
making their final selection and purchase,

7. The package must be a convenient size, The size of the consumer
unit is important and should be given a lot of thought by the prepackager
and merchandiser. The size is determined by two things - the commodity and
the price. A container large enough to hold four fair-sized servings is
desirable for items like spinach, kale, slaw and mixed salad; while with
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other commodities such as apples and oranges it is desirable to use the
largest container that a customer will accept.l

To take care of the fluctuations of prices, there must be provision
for use of more than one unit size, For example, during the 1948 season
a two-pound unit of McIntosh apples retailed for 29 cents; during the 1949
season with a larger crop amd lower prices, a four-pound unit retailed for
the same price. Flexibility of package size is, therefore, of great impor-
tance in meeting price variations and retail xwequirements.2

8¢ The package must meet legal requirements. The acceptable consumer
unit has to meet certain legal requirements., The package must give the
name of the commodity, the packer or distributor and his address, and the
count or net weight, If any preservative, coloring or other foreign
material has been added to the product, this also must be given in clear
lettering on the package. It is also the responsibility of the retailer
to make sure that the net weight of the produce is equal to or more than
that designated on the package, There are a few states that require addi-
tional information; for example, in Michigan it is necessary for tomato -
prepackagers to include the words "Not Vine Ripened" on each consumer un;i.t'..3

In addition to these consumer factors, there are several factors im-

portant from the standpoint of the seller, They include the following:

1 Earl D. Mallison. What Makes An Acceptable Consumer Unit?
Pre-Pack-Age. November, 1949, pe. 16.

2 Gilbert F. O'Brien, Some Thoughts on Self-Service - And
Prepackaging. Pre-Pack-Age, April, 1950, p. 26.

3 Mallison, @o _C_i-&o’ Pe 16,
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l. The package must look like a fast seller, The shrewd retailer
knows that fast turnover is one of his principal assets. His past experi-
ence concerning which types of packages sell and which do not sell will be
dravn on in making his decision whether to stock the packaged product that
is offered to him,

There appears to be an increasing demanmd for small containers because
of the decrease in the size of families and the limited amount of storage
space in small homes and newer apartments, Smaller containers are reported
to tend to reduce the amount of product waste to the consumer. Consequently,
there is often sales resistance to the larger sized containers.

2. The package must deserve a preferred display. If the package is
a good one, the retailer will give it preference over the same merchandise
in a not-so-good package. A great deal of merchandise can be sold in addi-
*tion to that which would ordinarily be sold if a preponderance of retailers
"push" the product because of its superior packaging.

Fran the retailer's viewpoint, packaging is well on the way to being
successful if it helps stimulate sales. Retailers want items packaged so
attractively that they not only sell the customers in the store but will
also sell them again when the packages are opened at home, Retailers are
concerned with consumer!s satisfaction in the merchandise, Packages should
not over-shadow contenté, i.e., as to price, size, et cetera, Retailers
dislike overpackaging that adds great expense to the retail price of the
merchandise and particularly when the cost of the packaging, as in so
many instances, exceeds the value of the contents.

3. The package must be convenient to stock and display., Prepackaging

conscious retailers suggest that suppliers become time conscious in the ways
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of retailers in order to save the costs imvolved in unpacking, repackaging
(fruit and vegetable containers should be developed which would permit the
retailer to replace that portion of the food which may have become dis-
colored or otherwise deteriorated in the original sealed container, e.g.,
prepackaged tomatoes), marking as to size, price, et cetera, and stacking
mathods which are necessary in the handling of bulk merchandise, Pre-
packaging by itself offers definite advantages in that commodity is con-
tained in the original manufacturer's package, which facilitates stacking,
expedites delivery and brings merchandise nearer the customer; but the
suppliers should have the following things in mind when designing a pack-
age: (a) a package that will minimize loss in haadling, (b) display more
merchandise per square foot, (c) consume less warehouse space, (d) reduce
damages by climatic conditions, and (e) perform the task of a silent
salesman,

L. The package must prevent spoilage during the selling periode The
package must provide ample protection and also be adaptable to each indi-
vidual produce item in order to secure a minimum of loss from bruising,
dehydration and suffocation. This is necessary because there is a differ-
ence between the durability, moisture loss and breathing rate of each
produce item, Take potatoes and peaches for example; potatoes are durable
arnd have a low moisture loss and a low breathing rate, while peaches have
just the opposite characteristics.

In the case of sweet corn the breathing rate is so high that it will
tend to suffocate even when a breathing type film is used as a wrap. The

only thing that will prevent this is refrigeration = and the sooner the
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bettere The refrigeration slows down its respiration so the breathing
type of film can handle it, At the same time the film retains much of the
corn's moisture, which retards dehydration,

5. The package must resist soiling. Dust and handling are constant
enemies attaching packages that were clean and attractive when they left
the prepacker's plant. As better packages are developed - packages that
will protect the produce against physical injury from ummecessary handling
by the consumer in the store, and strong enough to hold and transport the
produce, even though wet or damp - along with a well-disciplined labor
force, these conditions will be held to a minimum,

6. The package must be easy to fill and close. This is important
from the prepackagert's point of view. In order to fit in with the mass
production pattern of today the container has to meet these requirements,

In summary it can be said that the effective package should do two
things: It should be an advertisement ard it should be a salesman,

1
Basic containers used for prepackaged produce. Produce containers

fall into three general categories. They are as follows:
l, Plain kraft bags, transparent bags, mesh bags and window bagse

The plain kraft bags are not used very often in the prepackaging of produce

1T This information was obtained from the following sources:

Anon., Pre-Packaging Fresh Fruits and Vegetables in the Store. Pub-
lished through the Consumer Education Project of Michigan State College,
mimeographed publication. 2 ppe

United States Department of Commerce, Prepackaging of Produce in the
Retail Store, Small Business Aids, Washington, D. C., Bulletin L408. 1948,

2 PPe

M, M, Zimmerman, Editor and Publisher, What's Ahead in Pre-Packaged
Produce. Reprinted from a series of four articles published in Super Market
Merchandising. July, 1945 to October, 1945, Part III, pp. 12-13,
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except for potatoes; because the contents are hidden and the majority of

the consumers do not like to buy a "cat in the bag."” The transparent bags,
on the other hand, provide maximm visibilq'.ty. The more fragile ones are
used as containers for the lighter commodities, such as spinach, mixed
salads and soup vegetables; while the more durable transparent bags, mesh
bags and window bags are used for the hardier produce items which are
usually sold in large quantities, such as dry onions, oranges, apples and
grapefruit. Bagged merchandise is easy to display effectively, and
begging usually results in larger sales,

2. Transparent film used as a wrapper. The film can either be used
as an individual wrap or as a bunch wrap. When it is used as an individual
wrap, it is wrapped around one article such as head lettuce; when it is
used as a bunch wrap, the wrapper is applied to a standardized weight on a
group of items as in the case of asparagus or broccoli. In both bunch and
individual wraps, the film is applied directly to the merchandise.

3. Plain paper boxes, transéarent window boxes; and paper boxes, tills,
trays, cartons, baskets, U—boardj, and flat-boards covered with transparent
film, The plain paper boxes, such as those used for prepackaging mushrooms,
have small perforations in them so that the produce can breathe, but the
contents cannot be seen, The transparent window boxes have the advantage
over the plain boxes in that the produce can be seen without removing the
cover., Window boxes are used for items like pears, peaches, and cranberries.

The paper boxes, tills, trays, cartons, baskets, U-boards and flat-
boards are all used similarly. The merchandise 1s usually placed in these
containers by hand, and then they are machine-wrapped with a transparent
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material, The containers provide a needed support for most machine wrap-
ping, and serve as a protection for the produce., They allow for fast,
mass prépackaging and are widely used,

These paperboard materials should be water resistant for wet produce
as other tyves will get soggy and limp. They should be made so that they
can be easily set up, and should possess sufficient structural strength.
They can be colorfully printed thereby permitting the use of unprinted
film, Machinery has been developed that will set up trays automatically,
Also a number of semi-automatic wrapping machines are being used by the
large packers, Some of these have a self-measuring paper feed, thus per-
mitting the overwrapping of heaping full trays.

The question of using bags versus trays on certain items will deperd
on the type of package desired and other factors such as cost and produc-
tion speed.s There are many commodities which have been packaged with
equal success in both types, although for some, like spinach, the bag is
preferred. It is important to use water resistant adhesives for bags and
sartons intended to be used on wet products.1

Films

Reasons why different types of film are used. In order to determine

the proper type of film to use, it is necessary to know where the packaging

is done, i.e. at the source, at the distribution level (wholesaler, cen-

trally located warehouse, repacker, et cetera), or in the retail store, It

1l Anon. Fruit and Vegetable Prepvackaging. American Viscose Corpora-

tion bulletin., pp. L-5.
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can be said that the nearer the packaging is done to the consumer point the
safer it will be.l

Also, different films are used because a fresh fruit or vegetable is
a living thing. It gives off moisture and various gases in its normal
réspiration or "breathing." These physiological characteristics of pro-
duce items vary from plant to plant and from fruit to fruit, so that it
is impossible to make any generalizations. For instance, the reduction in
the oxygen content of the atmosphere can either be beneficial or harmful to
the vegetable depending upon the product, the concentration and time in=
volved.s The carbon dioxide concentration, likewise, can be either a detri-
ment or a help, No matter what type of film is used in a package, if an
air-tight seal is employed there will be a tendency for the oxygen to
decrease and the carbon dioxide to :i.ncnease.2 Interference with the normal
gas exchange of the produce may result in sub-oxidation, off-flavor and
mustiness. Peas, sweet corn, aspara-us and, to a lesser degree, all vege-
tables and fruits are subject to sub-oxidation. The best means of avoiding
this undesirable process is by the use of proper refrigeration from the
time the produce is picked until it is consumed, and by the use of films
that will allow each produce item to do the breathing that 1s necessary.

If the film that is used happens to be moistureproof in addition to
being air-tight, the atmosphere within the package will become saturated
with water vapor. This reduces wilting to practically nothing, but

sliming and other forms of decay are speeded up, and the moisture condenses

l lad. pe le

2 F. W. Spannagel, Films. Pre-Pack-Age. Wovember, 1949, pp. 6-7.
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on the film, making it soft and limp and causes fogging and poor
visibility.l

There is a wide difference in structure, chemical composition, and
physiological behavior in each particular produce item, and, therefore,
they each present a different problem., For example, leafy vegetables
deteriorate primarily because of wilting, which can be controlled by pack-
aging in moistureproof containers; sweet corn, peas and asparagus lose
quality as a result of rapid sugar losses, which can be checked best by
proper refrigeration and speedy marketing; root crops and potatoes suffer
from bruising, and to a lesser extent from shriveling. Nearly all vege-
tables are subject to storage diseases, which develop most rapidly when
exposed to high temperature and high humidity.2

3
Tyres of film useds Cellophane is the most widely used film for the

prepackagzing of produce because of its versatility. There are two types of

cellophane available from E., I. du Pont de Nemours Compamy and the Sylvania

1 Marie Bentivoglio, Practical Discussion « . o Of Films for Pre-
packaring Produce. Pre-Pack-Ape. February, 1948, pp. 26-27.

2 M. P, Rasmussen and H. Flatenius. Produce Frepackaging in New York
and New England. Modern Packaging. 19, No. 11l: 129, 1946,

3 This information was obtained from the following scurces:
letter from Mr., A. S. Allen of the Sales Development and Technical
Service Department of E, I. du Pont de Nemours and Company, Wilmington,
Delavrare. May' 1, 19510

Spannagel, Op. Cite, p. 7.

Technical Editor. Gas Transmission of Transparent Films. Modern
Packaging. 23, Pt. 1; 138, 1949.

Hans Platenius, Films for Produce. . . Their Physical Characteris-
tics and Requirements. Modern Packaging., October, 1916, pe 170
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Division of the American Viscose Corporation - moistureproof and semi-

moistureproof. These two firms have worked out specific recommendations
for different commodities. By using a wide variety of coating formmlations,
they have made the film adaptable to wet or dry produce items - water
resistant coated types being used for wet products, and non-coated types
for the dry products.

The plastic films include cellulose acetate, pliofilm, and polyethylene.
Cellulose acetate has become popular in the prepackaging field because it

is water resistant, highly permeable and free from condensation. On the
other hand, though, it is not moisture retentive and it is necessary to

use a solvent for sealing because of its poor heat sealing propertiess

It is manufactured by Celanese Corporation of America (under the trademark,
Lumarith), E. I. du Pont de Nemours (as cellulose acetate) and Eastman
Kodak (as Kodapak). It finds its best applications to those items where
moisture retention is not needed or can cause damage,

Pliofilm, a film of high tear-resistance, is manufactured by the Good=-
year Tire and Rubber Company. It is a rubber hydrochloride of which several
formulations have been tested and used commercially. It is water wvapor-
proof and has a weld type heat seal, Also, it is intrinsically water re-
sistante. It has been used for the individual overwrapping of fruits and
vegetabies, and apples ard oranges have been packaged in three to ten-pound
units.

Polyethylene is a film which retains mocisture in a package very well,
It is also very strong and lends itself to making packages for five and ten-
pourd units for which the cellophane films are not suited - three pounds

being about the maximum for them. Polyethylene is being used for bagging

AP T ERSCS & T AL ey we T
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apples, oranges and potatoes in the larger units, and one-pound bags of
topped carrots packed at the grover level,

A1l of these films are available in various thicknesses. Thus, it is
possible to fit the desired strength to the particular item being prepack-
aged.

The primary object of using transparent films for prepackéging fruits
and vegetables is to have a packaging material which makes the product
visible to the consumer and reduces excessive wilting and shrinkage losses.,
Most of these transparent films meet these requirements reasonably well.
However, films which provide maximm visibility are not very effective in
reducing moisture losses and vice versa.

Experimental data have shown that all of the films now used for pre-
packaging possess a low permeability to oxygen. If seals are made air- '
tight, the supply of oxygen is insufficient to maintain a normal course of
respiration of the packaged produce and there is a rapid breakdown.

Usually films which have a low permeability to water vapor are also highly
impermeable to oxygen; so in order to avoid possible breakdovn from anaero-
bic respiration it is recommended that some degree of ventilation be pro-
vided for all packaged produce. This can be accomplished by punching small
holes into the film, by using staples instead of seals to close bags, by
lap-sealing, and otherwise making imperfect seals, It has been proven that
these types of ventilation have no appreciable effect on the rate of shrink-
age and wilting of the producte The tightness of seals and seams, the grade
or type of the film, the moisture in the packace, the temperature and humid-

ity of storage and the question of whether light and air circulation are

¥ SRR L T
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used, all have a bearing, %Yhen the effects of all of these variables are
either known or held constant, the gas transmission of the film may be a
critical matter,

A film has not yet been invented that vwill take care of every item of
produce in a desirable manner, and until one is developed, it will be neces-
sary to select the best film, or to provide the necessary ventilation where-
ever required., The all-purpose film will have to be moisture retentive,
substantially free of condensation under fluctuating conditions of tempera-
ture and relative humidity, permeable to oxygen to a fairly high degree,
easy to seal and convert and be reasonably inexpensive.

Table 5 presents a prepackaging chart for fruits and vegetavles. It
gives a picture of the pfeparation that should be done for each commodity,
the type of package usually used, the desirable film to be used and the

ventilation and refrigeration that is desirable,
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CHAFTER VI
EQUIPLENT, LAYOUT, AMD TECHNOLOGY

Equipment

The introduction of prepackaged produce to self-service markets brought
with it an immediate demand for packaging machinery and equipment especially
designed for this work. So, necessarily, the first prepackaging machinery
was that of existing machines made over or arranged for special attachments,

However, before long the packaging machinery manufacturers started
working on new machines that would be designed specially for produce packag-
ing. Today, the trend is toward specialty machines for particular items,
because produce items are so many and varied that no one machine can meet
all of the requirements,

The first item to be successfully handled by machinery was tomatoes,
There are a number of different makes of machines available to do this
Jjob, covering a range of speeds and prices to meet almost any requirementse

The method of tray overwrapping used for tomatoes offered a means of
automatic packaging for a number of other items too, but the standard
machine used for wrapping tomatoes could not handle the larger items. Thus,
it became necessary for the machinery manufacturers to develop models of

their machines especially adapted to meet these requirements,

Wrapping Equipment
Generally speaking, all produce items can now be wrapped on present
day wrapping machines, Some of these machines are semi-automatic, while

others used by the large packers are completely automatice A self-
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measuring paper feed is standard equipment on some of these; this makes
possible the wrapping of packages of various sizes and shapes, V¥hether
the packages are level with te sides of the tray or heaped above them, an
equally perfect wrap is assured because the overall bulk of each package
determines the length of the sheet that is cut from the roll,

Also, most of the tray overwrapping machines can be obtained with
labeling attachments, These attachments are usually provided with easily
changeable type for printing such things as name, price and date. Other
machines accomplish the same thing with printed bands. When perforating
is necessary, perforated rolls may be purchased, or the wrarping machine
may be equipped with perforators,

There are a few machines that will perform the wrapping operation with-
out the use of a supporting container, In other words, the wrapping film
is applied directly to the produce, forming a tight, heat-sealed package
with maximum visibility, However, most machines require the use of card-
board forms that serve as a support against which the wrapper can be formed
and sealed by the machine. These forms also give protection to the article.
There are various kinds of forms that may be used, the simplest being the
flat card, ard the most complex being the window carton. The type to be
used deperds on the protection needed, and the machine, There are also
tray set-up machines that should be synchronized with the wrapping machines.

Machine wrapping can be roughly divided into six stages:

1. Hard wrapping using a "sheeter-gluer" mchine that cuts the wrap-
ping material from a roll to the desired length and places the glue lines

on the sheet if a nonheat-sealing wravring material is used. Then the
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wrapping and sealing is done by an operator using hand irons or table-~type
hot plates.,

2. Hand vwrapping with table fixture using pre-cut sheets with the
operator making the first fold. The operator then places the package in
the fixture, Every time a package is placed in the fixture, the preceding
units are pushed forward manually through the fixture where the other
folds and seals are made, completing the process.

3. Semi-automatic machine wrapping using pre-cut sheets with the
operator making the first fold and then placing the package in the machine
where the rest of the folds and seals are made automatically when the opera-
tor sters on a foot pedal.

L. Semi-automatic machine wrapping with the sheet being automatically
cut from a roll, formed around the package, with the folds and seals made
on all but one side. This open side is closed and sesled by hand on the
end of the machine,

5. Fully automatic machine wrapping (medium speed) with the folds
and seals made on the bottom or bottom and two sides. The bottom fold
or underlap fold is phe result of the packaze traveling up on an elevator
and striking the wrarper which is fed in horizcntally from the side of the
machine, Elevator-type machines are very flexible and can be changed-over
in a few minutes.

6. Fully automatic machine wrapping (high speed) with the folds and
seals made on three sides of the package. This fold results from the

1l
package plowings through the wrapper which is fed in vertically from overhead.

1 W. B, Bronader. ‘rapping Equipment. Xodern Packaging Encyclopedia.
1950, pp. 656-658,
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Bag Filling, Sealing and Closing Equipment

A1l of the operations necessary for bag filling, sealing and closing
can be performed by automatic machinery, but the problem has not yet been
completely solved. These machines operate by either measuring the produce
volumetrically or net veigh it, and then discharge it through a loading
chute into the bage. The bagging of apples and citrus fruit by machine is
becoming very porular, but the majority of spinach and similar items are
being bagged with the aid of simple loading funnels,

Rotary bag-sealing equipment has met with great demand because of its
high productive capacity and the simplicity of operation. This kind of
equipment can be used in conjunction with bag-filling machines, which makes
for a minimum loss of production speed.

The rotary sealing machines may also be used along with belt conveyors
for maximum utilization of its capacity. In many cases there are no opera-
tors required. These machines can be had in models adaptable to the re-
quirements of all materials, whether they are glue-sealed or heat-sealed.
Stapling, stitching and tying equipment may also be used in the bag-closing
process,

Some concerns that package their products have found it profitable to
install bag making machines in their own plants. MNost of these machines
are completely automatic and very flexible in the sizes of bags that can
be manufactured., Thus, flexibility of quick change to suit marketing con-
ditions is obtained, which materially cuts down the time of getting the new
bagged item on the market or changing the size of the staple bagged item,

Attachments are also available for these machines that will automati-

cally print information such as the contents, weight, price, or date of
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package during the bag-making operation, Labeling the bags during manu-
facturing can be done in roll form, with die-cut labels, or by the use of
of headers which are automaticallﬁr fed into position over the top of the

bag. Perforating machines, too, are available for uswith these machines.

Other Equipment

In addition to the automatic machines already described, there are a
great many auxiliary apparatus such as the shredder, dicer and corer
equipment used in preparing vegetables for cole slaw, salad mix and soup
greens. Then there are trimming tables and scales, washing tanks, laundry
type extractors to dry the produce and shakers to separate undersize pieces
and dry the produce. There 1is also equipment for removal of tissue wraps
by suction, and for garbage disposal. Walk-in coolers are always impor-
tant, and ripening rooms are essential for some commodities. Finally,
conveyors are important in the overall operation. They can be used for

many different purposes.

Plant Layout

The great sales appeal of prepackaged produce has caused many operators
to rush into it without a thorough understanding of the proper approach to
the problem. They thought that all they had to do was to buy some rolls
of transparent film, wrap the produce in it, and open the doors for busi-
ness. This attitude has resulted in high costs and business failures,

Prepackaging, like amy other successful venture, must be taken seriously.
It requires a specialized "know-how" which can be gained mainly from manu-

facturing fields rather than from merchandising. There are basic principles
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to be followed in handling various operations which are applicable to all
fields, whether it be harvesting vegetables or weighing and labeling them.

Proper planning and layout is one of the best means of eliminating
unnecessary expense, and wasted time and motion. A good lgyout gets the
greatest productivity per man hour and decreases handling costs, For
example, the use of weighing scales which are flush with the table saves
time and energy inasmuch as the weigher does not have to 1lift every item
that is weighed.

From an industrial engineering standpoint, a good lagyout is just as
essential as the plant equipment., In fact, industrial engineers call it
the biggest piece of plant equipment.

Layouts usually fall into two basic types: (1) Product or line lgyout,
and (2) the process or functional layout. In the line layout, equipment is
arranged in a straight line along the path that the product travels, and
each product is processed on a different line. In the process or func-
tional layout, similar operations such as trimming, weighing and wrapping
are grouped together in departments. There is no separation of products,
and the same operation handles various products. This layout is most
advantageous when there are a large number of items which reed to be pro-
cessed in a different manner, and the operation is intermittent and subject
to large‘fluctuation in demand.

As the work is done, it is very important that the operations be
synchronized. In other words, everybody should be working at the same time,
and there should be no waiting. A good layout provides for adequate work

stations during peak operations and gives maximum line balance at the same
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time. Motion and time study are the techniques used to analyze work

1

methods so as to attain the best arrangement.

Following is a general outline that should be considered as an approach

to improving handling and prepackaging methods:

I. Study the product and all of its characteristics, and consider

A,

B.

Ce

D.

E.

The necessity of changing its condition by such means as
washing, trimming, curing or ripening.

The importance of color and appearance.

The reactions of the product to temperature, humidity, light,
atmosphere, et cetera.

Its susceptibility to damage or deterioration which will be
encountered during the marketing process.

The time element, which is necessary for peak quality.

ITI. Analyze market requirements and define the objective, by determin-

ing

A.

B.

C.

D.

The state of product desired when it leaves the prepackaging
plant.

The most desirable package size from the consumer sale stand-
point,

The maximum time necessary for processing, distribution and
retail sale.

The maximm quantities to be handled per day, based on poten-
tial market, receiving and shipping schedules.

III. Determine or develop the best process, handling methods and plant
layout, which will produce the desired objective in the most
efficient and economical way.

A.

Provide suitable space for carrying out the process or opera-
tion decided upon.

l. Space and capacities are determined by the maximum output
desired and size of inventory required to maintain this
output. '

1 Rudolph Schwartz. Flant Layout for Prepackaging Flants.

Pre-Pack-Age.

November, 1949, pp. 2L4-26.
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2+ Determine the cost of the space.
3. Allocate the space for specific purvoses.
L. Utilize the space as effectively as possible,

B. Combine processing operations and processing operations with
movement wherever possible,

C. Obtain a smooth flow of materials by eliminating
l. Conjested areas aad bottlenecks.
2. Back tracking and double handling.
3. Crossing and interference of flow lines.

D. Utilize man and machine time more efficiently.

l. Schedule and coordinate hamdling and transporting opera-
tions,

2. Improve communication systems.
3. Simplify complex sequences or operation,

a, then possible use the principle of one man to each
motion or operation.

b. Develop specialists for each important motion or
overation,.

L. Provide trained personnel through progressive training
programs,

E. Investigate all processing amd handling equipment available
for each operation and select the best combination.

1. 'hen mamal methods are necessary, utilize them to the best
advantage.

2. Utilize mechanical and electrical means to the greatest
extent consistent with overall requirements,

IV. Select, find or construct a suitable building to house the opera-
tions contemplated as dictated by the foregoing outline.

A. The location should be selected after considering
1. Availability of raw product.

2. Location of markets or outlets.
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3. Labor supply.

Lh. Receiving and shipping facilities.
B. Analyze the building selected from the standpoint of

1. Plant layout.

2. Getting equipment in and out.

3. The operation as a whole (based on I, II, and III, above).
C. If it is impossible to find a building and location which

meets all the requirements, it is often found advisable to

build a new structure in a desirable location.

Technology

The '"will to live" in inanimate objects such as fruits and vegetables
seems to be as strong as it is in the normal human being. If a human is
deprived of an adequate food supply, he will continue to live for a while
on stored-up body energy. When fruits or vegetables are removed from the
soil or mother plant they are deprived of their food supply, but they too
continue to live for a time by releasing their stored energy to maintain
their life processes.

Unfavorable enviromments affect the life span of fruits and vegetables
as they do human beings. Freezing temperatures can stop the living processes,
and excessively high temperatures cause wilting. Dirt and filth result in
disease and decay. Confinement in inadequately ventilated areas causes
suffocation. Under all of these conditions, human beings and fruits and

2
vegetables instinctively battle the emewiromment to prolong life.

1 Frank A. L. Bloom. Plant Layout and Equipment for Prepackaging Fresh
Fruits and Vegetables. The Bloom System, Inc., Detroit, Michigan. Mimeo-

graped. 6 pp.

2 Walter A. Maclinn., Some Fhysiological Aspects of Produce Packaging.
Pre-Pack-Age. November, 1949, p. 16.
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However, if these produce items are given a favorable environment,
they, as well as human beings, have a normal life span; and only in old
age are there noticeable signs of withering, toughening and loss of what
is known as vitality in man and quality in fruits and vegetables.

The decomposition of fruits and vegetables is caused mainly by two
factors: (1) the destructive activity of‘certain bacteria present in the
produce, (2) chemical changes that go on inside the fruits or vegetables.
For instance, the oxygen in the air mixes with the plant tissues and forms
waste products such as carbon dioxide which hasten decomposition.1

In order to bring about a favorable environment and reduce this decom=-
position, it is necessary to provide for: (1) proper care and handling,

(2) sanitary environment, and (3) adequate protection.

Refriceration

Refrigeration is the best means known of extending the shelf life of
prepackaged produce, and its value cannot be overemphasized. However, not
all produce items require the same degree of refrigeration. Bananas,
tomatoes, sweet potatoes and a few other items require little refrigeration;
while leafy vegetables, broccoli, cauliflower, carrots, sweet corn, beets
and others retain their quality progressively better with the lowering of
temperature down to 32 or 31 degrees Fahrenheit,

Refrigeration controls the growth of many decay producing microorgan-—
isms. This control is more important for prepackaged produce than it is for

bulk because the relative humidity within the package becomes very high,

1 M. l. Zimmerman. lhat's Ahead in Pre-Packaged Produce. Reprint
from a series of four articles published in Super Market Merchandising.
July, 1945 to October, 1945, p. 6.
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This high humidity is beneficial in that it rrevents loss of moisture and
shriveling of the produce; but, on the other hand, it makes conditions
better for the growth of these microorgenisms,

Also, the heat units that are thrown off as rlants respire can be
greatly reduced with the use of refrigeration, This is important because
the more energy that is given off in the form of heat, the faster the pro-
duce '"burns up." Table 6 gives an idea of the amount of heat given off by
the plants at different temperatures. It can be readily seen from this
chart, that the lower the surrounding temperature, the fewer the heat units
that are thrown off. For example, corn gives off only 9,390 units of heat
at 4O degrees, but at 80 degrees it begins to burn up about seven times as
much heat, thus decaying at a much faster rate.

Thorough refrigeration becomes a necessity when fresh produce is
packaged at a considerable distance from the market and a transit period
of from one to several days is required. The sooner the cooling is done
after harvest, the better. Precooling, transport, warehouse and retail
methods of refrigeration are all important.

Precooling. Rarid refrigeration of produce before shipment is called
precocling. This is especially essential during warm weather. The success
of maintaining quality control between the prepackaging plant and the stores
deperds, to a large extent, upon precooling. FPrecooling should be done
before the produce is packaged because of the protection afforded by the
packages For example, in a room where the temperature was 32 degrees
Fahrenheit it took seven hours for the center beans of open packages of
shelled limas to drop from 85 degrees to 4O degrees Fahrenheit. It took 11

hours for the beans to reach L0 degrees when the packages were sealed.
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TABLE 6
1
WHY PRODUCE DECAYS

L ——— — —_—=
' . Heat Evaluations
Commodity Temperature per Ton in 2
Fahrenheit Hours - B,T.U.*
Apples 32 660 = 1,000
L0 1,100 - 1,760
60 4,400 - 6,600
85 6,600 =15,400
Bananas 54 9,240
68 8,360
Beets 32 2,650
Lo ly, 060
60 7,240
Carrots 32 2,130
Lo 3,470
60 8,080
Celery 32 2,820
b0 1,540
60 13,520
Corm - 0, B. Cross Lo 9,390
80 61’950
Grapefruit 32 L60
Lo , 1,070
60 2,770
80 4,180
Lettuce Lo ‘ 75392 =15,990
60 22,600 445,980
Oranges Lo 1,400
60 2, 900 - 5,000
80 8,000
Peaches Lo 2,030
80 22,460
Strawberries 35 3,300
Lo 6,600
60 13’200 "15’}4“)
80 k6,000 46,440

*British thermal unit - The quanity of heat required to raise the
temperature of one pound of water one degree Fahrenheit at or nearis
point of maximum density.

n__o&. gt_vo
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The most common method of precooling vegetables for prepackaging is
hydrocooling, and consists of moving the vegetables through refrigerated
water, The water is either cooled with ice or with a mechanical system,
and may be in a tank in which the produce is submerged, or the water may
come from a sprinkler system and shower down over the produce while it is
passing through a tunnel on a moving belt, If the water is kept at a
temperature of about 35 degrees Fahrenheit, the warm vegetables will be
cooled about 4O degrees in a 12 to 1l5-minute period.,

While the produce is being packaged there may be a five to ten degree
rise in temperature, but after packaging, the cartons containing the pack-
ages are usually placed immediately into cold storage or moved directly
into precooled railroad cars where the temperature is gain lowered.

Precooling grapes by means of cold air blast before the lids are put
on the lugs is being done increasingly in California. This method accom-
plishes precooling without wetting the product. Ordinarily, satisfactory
cooling to about 4O degrees may be accomplished in an hour if the air is
sufficiently cooled. The air may be cooled in ice bunkers or by ice of
mechanical systems.

A more recent development in precooling is by the use of a high vacuum
method, Spectacular results are being obtained with certain crops. This
method, along with the cold air method, offers an advantage for prepackagers
in that rapid precooling may be obtained of the product in the package.

The produce to be cooled is placed in a sealed chamber, and a vacuum
is created by withdrawing air and water vapor from the chamber. The rapid
vaporization of water from the produce caused by the vacuum lowers the

1
temperature in a relatively short time,

1 H. A. Schomer., Refrigeration of rrepackaged Iroduce. Pre-Fack-Apge.
Yovember, 1949, b. 28.
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Refrigeration in transit. Precooling is a very necessary step in the

refrigeration which should be supplied in the interval from the packer to
the consumer, but it is only the first step. Proper refrigeration in
transit and in the marketing channels is important, too.

The Viestern Growers Research Institution of California proved that
present railroad cars could hold the low temperatures brought about by
precooling reasonably well by the use of bunker ice only - no ice added
in the car or in packages. They arrived at this conclusion after shipping
five carloads of fresh produce from California to states east of the Missis-
sippi River. Arrival temperatures of three carloads were about 36 degrees
Fahrenheit, and the other two loads were only slightly higher,

The refrigeraﬁion equipment in trucks is not standardized to the exten£
that it is in railroad cars. Most of the refriserated trucks have an ice
bunker in front of the truck body which may hold up to a ton of ice,
usually with a small gasoline motor installed outside the bunker which
drives a fan that blows air through the ice and over the top of the load,
Generally, the quantity of ice used and the fan capacity are inadequate.

Mechanical refrigeration units are being installed in an increasing
number of trucks, but many of these are too small to maintain a desirable
temperature in truck loasds also, However, some trucks are now being
equipped with larger mechanical units which may have the capacity to cool
loads in transit in addition to holding them at the proper temperature,
When theée units are perfected, considerable time will be saved since cool-
ing may be done while the produce is being taken to market.

There is also a comparatively new method for preserving prepackaged

produce, when it is shipped in unrefrigerated trucks, that has been developed
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by the Union Bag and Paper Corporation. After much research and experi-
menting in an effort to find an economical and efficient method of refrigera-
ting the produce during transit, the company has finally developed a specially
constructed ice bag.

These bags are made with 50-pound kraft paper and are coated with
polyethylene on the inside of the sheet. They are filled with five pounds
of hydro ice and heatsealeds Then, the bagz is placed in a master carton
between layers of the produce,

The ice melts eventually, but the water does not leak out and continues
to absorb the heat from the produce. Also, the water can be frozen again
in the retail store and used on the produce counters with packages displayed
on top of them where there are no refrigerated cases.:L

Air cargo may come into prominence in the future, but the results of a
study made by Dr. Spencer A. Larsen of ¥Wayne University tend to confirm
the opinion that this type of accomplishment is still a long way off. The
rates at the present time are much too high, and even if they are lowered
considerably it is doubtful whether they will be a competitive threat to
the railroads except in the case of goods that the railroads cannot move
efficiently. However, prepackaged produce offers a much greater possibility
for future air transportation because much of the weight and bulk that is
inherent in the shipment of bulk produce is eliminated,

Refrigeration in terminal markets. The refrigeration facilities and

handling equipment in the terminal markets will vary with each warehouse

1l Anon. Packaged Ice Preserves Prepackaged Produce., I/holesale
Grocer News. December, 1950, p. 23.
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and with many of the stores served by each warehouse., Most of the ware-
houses are equipped with cold storage rooms, but this space usually is
inadequate, especially in warm weather.

There are no figures availatle as to the number of insulated, non-
insulated or refrigerated trucks, but there are not too many equipped with
facilities for refrigeration. Then too, these trucks usually make their
deliveries at night; and the produce remains unrefrigerated until the
store personnel arrive in the morning, except in the minority of cases
when the produce is placed in the cooler upon delivery,

However, the ice bag or use of crushed ice over the packages is begin-
ning to become popular in warehouse distribution, At the present time
these methods appear to be the most effective means of refrigerating highly
perishable prepackaged produce since they give continuous refrigeration.

In the retail store, the evolution of the modern open type refrigerated
display case has been of considerable benefit to the retailer. These cases
rermit the use of mass displays and render efficient refrigerated protec-
tion to the merchandise. The cost of electricity for operating such a
case ten feet in length, double duty type, runs between 12 and 15 dollars
a month, The cost of the equipment itself varies, but a good estimate
would be somewhere af;und $125.00 per foot, which includes the mechanical
refrigeration unit.

On the other hand, the savings have to be considered through the use
of such equipment. Government surveys show that the cost of equipment and
maintenance, in addition to the cost of operation amounts to somewhere
between 13 and 2 percent of gross sales; while the same cases can reduce
produce loss in the retail store by L.2 percent of volume. This indicates

that it actually costs about 2 percent less to operate a produce department
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with proper refrigerated equipment than without. Also, there are labor
savings because the produce does not have to be unloaded and placed in the
cooler every nighi;.l

Germicidal Treatment of Fresh Froduce

Produce is delicate and, therefore, there are a large number of some-
what complex problems involved in the processing and handling of it.
Freshly picked fruits and vegetables are living organisms which have been
placed in, an unfavorable environment; and any handling or treatment, regard-
less of how gentle it is, will have some injurious effect. Therefore, the
problem is to accomplish the desired results with the least injurious
treatment. With a greatly expanding prepackazing industry, these problems
are especially complicated. The process of prepackaging involves a lot of
handling which decreases the life of the produce at the very time when
increased shelf life has increased importance.

There are several ways in which washing can be deleterious to the life
of the produce. In the first place, the wash water may become contaminated
from the decayed material that is always present amd cause infection of
the good produce. Then too, the produce is thoroughly saturated and kept
moist, which increases certain types of decay. Also the natural waxes
which provide a protective coating on most crops are partially removed by
washing, making the item more susceptible to infection.

Making the wash water germicidal can produce two beneficial effects.

First, it can keep down the bacterial count in the wash wster which, in

1 Anon. Refrigeration from Frepackaging Flant to Store. Pre-Pack-Are.
April, 1951, pp. 25-28.
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turn, will prevent the count on the produce from increasing. Second, the
introduction of the germicide can reduce the number of infective organisms
that were contained in the original produce. This could offset the dis-
advantages of wetting and alow up the decay process.

Bacteria are continuously introduced into the wash water from the
produce that is being washed; partially decayed or heavily infected leaves
inject a particularly large quantity. The mumber of bacteria in the water
at any given time depends on the rate that the produce is put through the
washer as compared with the rate that fresh water is added. The big prob-
lem is to obtain a bacteria~-killing bactericide that will do the job with-
out the necessity of using unduly high concentrations, rather than that of
using a bacteriostatic agent to prevent bacteria mumltiplication, because
the growth of bacteria in the wash is a slow process and of minor importance.

In addition to the bacteria that are introduced into the wash water,
there are other organic debris that are continually contaminating it; the
‘treatment must, therefore, be such as to remain active in the presence of
this material., Also, there must.be a wide enough margin between the con-
centration needed to produce the desired germicidal effect and that which
would injure the plants. Finally, there are the obvious requirements of
freedom from toxicity, lack of odor and freedom from corrosive action.

Only certain types of bacteria cause decay, and these are in the
minority; but any process which decreases the total count should decrease
the dangerous types accordingly and slow up the decay rate. However, the
necessarily short duration of the washing process, and the protection
afforded the organisms by most produce items, make even a small reduction
difficult. The germicide used should penetrate into the cavities of the
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article, and it should provide rapid germicidal action that will continue
for a while after the produce is removed from the washing solution.

After many trials and tests, it has been found that active chlorine
comes the closest to meeting the necessary requirements. Chlorine is
unique in the degree of germicidal action shown at very low concentrations,
in the speed of sterilization, in its activity against all types of organ-
isms, in freedom from toxicity, in the readiness with which residual mater-
ial left on the produce is converted back to neutral inorganic compounds
and in the many methods of modifying its action. In order to use chlorine
to the best advantage, though, it is advisable to modify the washing solu-
tion with suitable buffers and other added agents. |

Small-scale latoratory washing of spinach with modified chlorine
solutions in which the spinach leaves were washed, dried amd packed in
cellophane bags, and stored at room temperature, showed that the treatment
is noticeable after 36 hours, The shelf life has been increased from
approximately 36 hours to between L8 and 65 hours on the average.

Other tests on spinach based on a commercial washing operation show
that the longer the storage period, the more noticeable the beneficial
effects of the germicidal treatment.

Another crop that is now being commercially treated with much success
in a prepackaging operation is celery. The shelf life has been increased
in this case, also. An increasing number of shippers are -adopting the
processe.

The results on one type of vegetable cannot be carried over exactly to
another., For example, the infecting agent may be a bacterium or a fungi,

both of which there are many types. Therefore, the exact composition of
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the solution and method of treatment should be different for each crop.
There is also some evidence that some crops need to be treated close to
the point of harvest if there is to be a beneficial effect. It has been
shown that with tomatoes, for instance, the organisms become so entrenched
during long periods of transit that no feasible subsequent treatment is
likely to offer a satisfactory degree of control. For this reason treat-
ment shortly after hervesting is the answer,

It can be said in conclusion, that some aspects of the germicidal
treatment of fresh produce in places other than growing areas are still in
the development stage. Also for some types of operation, the reduction of
costs is necessary, while in other cases better results could be had by
changing the exact method of treatment.1

Food Plant Sanitation

Plant sanitation is a special series of operations, quality control,
equipment selection and maintenance and eternmal vigilance, all based on a
thorough knowledge of what to do, what to look for and, finally, what to
do about it,

The main points to be covered in a plant sanitation program are: (1)
water supply, (2) care and maintenance of plant and equipment (including
proper equipment for the job), (3) sources of possible contamination to the
product, (4) rodent and insect infestations, (5) waste disposal, (6) personal
cleanliness, (7) general housekeeping and tidiness, and (8) supervision and

inspection.

1 Henry C. Marks. Germicidal Treatment of Fresh Froduce. Pre-Pack-Ace.
November, 19)49, ppo 22-2)4.
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Contamination comes from many sources: the raw product, air, water,
rodents and insects, human hands, containers and packages, equipment and
packaging aids and soil, Thorough cleansing with pressure water sprays
is often required to remove the soil, which contains many bacteria, yeasts
and molds, from tomatoes, carrots and leafy vegetables - soaker-type
washers are not enough.

The air is not a very important source of contamination except for the
dust that it carries. A clean water supply is 2ll that is needed to elimi-
nate this source,

Rodents such as rats and mice are always a menace because they are
carriers of filth.

Insects can be controlled by screening, prompt and periodic waste
removal, aerosol or other effective spraying vrograms and careful washing,
trimming and insvection of the food product during the entire packaging
operation.

Adequate toilet and washroom facilities will go a long way in help-
ing workers to maintain their personal cleaniiness.

A clean, sound and honest product can only come from a clean, well
ordered factory operated by satisfied men and women who take a personal
interest in the product.

Supervision and inspection in a plant sanitation program is of great
importance. Department foremen should be responsible for sanitation within
their ovn departments, Clean-up crews should be made to feel that their
job is one of the most important jobs in the plant and not Jjust something
that has to be done at the end of a shift. There should be a continuous

clean-up of equipment in addition to the clean-up at the end of the shift,
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For the noon or end of shift clean-up some general steps should be
followed. They are as follows:

1. Dismantle the equipment as far as possible in the time allotted.

2 After the equipment is dismentled, wash 6ff the bulk or gross
debris using cold or warm water at 100 to 1,0 degrees Fahrenheit. ‘'hen
washing equipment, it is advisalle to start at the beginning of the opera-
tion or at the top, and wash down. Brushes help dislodge food particles
during the wash. After the equipment is clean, wash the floor and gutters
to get the debris out of the piant.

3. Slime or deposits can be removed by using detergzents, high pres-
sure equipment, brushes or other methods. If detergents ére used, they
should be thoroughly washed from equipment surfaces before they are per-
mitted to drye.

Lhe When the slime is removed and the equipment is physically and
chemically clean, a bactericidal agent should be applied to the surface
which the survey indicated needed such treatment.

5. After cleaning is complete, all equipment should be washed with
water to remove any detergent or germicidal agents which may be left,

High pressure units have proven to be very efficient in the removal
of tenacious deposits and slime, and also save time in cleaning.

Detergents are chemicals which, when added to water, increase its
powver to clean. The effectiveness of a detergent depends on its ability
to dissolve or suspemd the contaminating materials so they can be washed
away. The wetting power of a detergent depends on its ability to lower
the surface tension, or in other words, to increase the penetration or

spreadability of the water films.
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Alkaline deposits can be dissolved by treatment with acids, and acid
deposits can be dissolved with alkalis,

Detergents have as their principal active ingredient one or more of
the following: 1lye, phosphates, silicates or carbonates, and weak acids,
and to some, is also added an organic wetting agent.

At least four different materials are used in food plants at the
present time to attain germicidal action. They are: chlorine compourds,
quaternary ammonium compounds, strongly alkaline detergents and hot water,
Chlorine is probably the most widely used. Recommended chlorine residuals
should be two to five parts per million, though for clean-up water, it may
be ten to 15 parts per million. Quaternary ammonium compounds are complex
organic chemicals and are comparatively new in the field of germmicidal
treatment. They are odorless, tasteless, non-toxic and non-corrosive,
Strong alkalis will destroy bacteria ami, therefore, when they are used as
detergents, bactericidal action accompanies the cleaning. Hot water, above
170 degrees Fahrenheit, will destroy the vegetative forms of most bacteria
and can be used as a germicide in this way. Germicides, such as chlorine
and quaternary ammonium compounds, may be applied periodically or contin-
uously, depending on the equipment to be treated and both methods are used
extensively. Very satisfactory germicidal treatment is accomplished when
the entire water supply is chlorinated because all water used has germicidal
properties,

The periodic application of a germicide usually follows the clean-up
operation, and generally speaking, much higher concentration (ten to 15

parts per million) are used for this type of application than with the
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continmuous treatment. The germicide should be applied only after physical
cleanliness is complete because all germ-killing agents are hampered in

1
their action by the presence of organic matter.

1 Carl R. Fellers. Food Plant Sanitation. Pre-Pack-Age.
November, 1549, pp. 26-27.




CHAPTER VII

COST STUILES

A study of prepackaging would not be complete without including some
cost studies so that a general picture might be had of the relative costs
involved.- These costs, of course, will vary from operation to operation,
and the examples included in this chapter do not set forth dogmatic facts.
It is, however, possible to see from these experiments how prepackaging
compares with bulk merchandising in the overall scheme of things, and to
get an idea of the material, labor, depreciation and spoilage costs
involved in prepackaging and how they can be offset by other savings,

1
The Department of Agriculture and the American Stores Company

The United States Department of Agriculture conducted a three-year
study in conjunction with the American Stores Company (Kearnmy, New Jersey)
to determine the economic possibilities of retailing prepackaged fresh
fruits and vegetables, The following is an account of this experiment

which took place from 1945 to 1548,

Centralized Warehouse Packaging
Prepackaging in the warehouse usually followed this procedure: The
fresh produce was removed from the warehouse cold-stora{ge box in the morn-
ing and placed on a conveyor where it was trimmed, graded amd packed into

different sizes and types of paperboard trays holding about one to two

1l Donald R. Stokes. Pre-Packaging Conclusions, Reprint from
Modern Packaging., July, 19L8, 7 pp.
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pounds of produce. The trays then moved forward on revolving belts into
a packaging machine which automatically wrapped amd heatsealed cellophane
around them.

A label showing the brand name of the produce, a description of the
contents, the price and a code number indicating the date of packaging was
automatically attached to each packase. Then, the packages were packed in
shipping containers and moved into the cold-storage box on rollers, where
they were assembled into lots for delivery to retail stores.

Another packaging line was used for the packagincs of such items as
tomatoes, lemons and limes into narrow trays or "boats" in a similar manner,
Still another line was used for commodities that were packed in film bags.
These were placed on a machine with an automatic conveyor and heatsealing
device that closed the bag and attached the label., These finished packages
were also placed into shipping containers and moved into the cold-storage
box., Other svecialized machinery and equivment were used for bagging such
items as onions, potatoes and oranges and for husking and packaging sweet
corn.

Detailed descriptions of the procedures and machinery used were omitted
because the project was of an experimental nature, and it was thought that
the packaging equipment and the various technicues used would soon become
obsolete,

Cost of materials and labor, The cost of packaging materials, as was

to be expected, varied considerably depending upon the type and size of
pacxage, kind of material used, et cetera. On the average, though, it
amounted to approximately 1.5 cents per retail unit of one to two pounds

of produce. This average included an allowance for costs of shipping
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containers based on an aversge of at least thfee trips between the ware-
house and the retail store,

The cost of packaging labor in the warehouse covered the assembling
of the bulk produce in the prepackaging room; uncrating the merchandise
and placing it on the ccnveyor line; sorting, trimming, and otherwise
preparing the commodity for packaring; opening trays or bags and placing
the produce in them; iveighing the contents to assure the correct net weight;
placing the prepackaged units into shipping containers on another conveyor
for movement into the cold-storage warehouse and selecting the shipring
containers to make up the orders for the retail stores, In addition to
the direct labor needed on the production line, the services of a special-
ized supervisor were used to plan the production schedule and direct the
activities of the packaging operations.

The cost of labor also varied considerably by type of produce ard
kind of package, but the average cost was about two cents per unit. The
variance, of course, was a result of the amount of work required for pre-
paring each product., For example, lemons involve a relatively low labor
cost per package because they do not reouire trimming or other condition-
ing, are readily placed in the trays and are easily handled thrcughout the
production line., Vhereas items like green beans have a high labor cost per
package because they usually have to be sorted, are more awkward to handle,
and when tray packed they have to be "lined up" to get the proper over-
wrapping of the transparent film, The cost of labor for packagzing speci-

fied commodities as measured by spot checks is given in Table 7,



TABLE 7

20

PACKAGING LABOR CCSTS PER UNIT AND AS A PERCENT OF RETAIL FRICE

FOR SPECIFIED ITELS, ANERICAN STORES COLPANY,
KEARNY, NEW JERSEY, 1946

Labor Cost Labor Cost
Date per As % of
Packaged Ttem Unit Package Retail Price
September 2l Apples Sts 1.6 6
October 31 Apples L's 1.6 8
June 20 Apricots 1 1b, 1.6 6
September 2l Beans, green 1 1b, hel 27
September 25 Beans, green 1 1b. 3.2 21
October 30 Beans, green 1 1b, 2.8 19
November 6 Beans, green 1 1b, 3.7 15
September 2l Beans, lima 1 1lb, 1.5 8
October 30 Beans, lima 1 1b, 1.7 9
June 20 Beans, wax 1 1b. 240 12
June 20 Carrots 1 1b. 2.0 17
October 21 Carrots 2 bunches 1.8 9
November 6 Carrots 2 bunches 2.3 12
June 2 Cherries 1 1b, 1.2 3
June 20 Celery hearts 2 bunches 1. 6
September 2l Grapes, red 1 lb, 1L 7
September 2, Grapes, white 1 1lb. 2 ozs. 1.5 5
November 5 Lemons 6's 1.5 6
September 2l lettuce Each 1.5 9
October 30 Lettuce Each 1.2 8
November 6 Iettuce Each 1.2 6
October 30 Mixed fruit S's 3.0 10
November 5 Mixed fruit S's 2.0 7
September 2l Oranges 5-1b,. bag 2.4 3
June 20 Oranges 8 pcse 1.8 7
June 20 Onions 2 lbs, 1,0 6
November 5 Peas 1 1lb. 1.1 L
September 2l Peaches 1 1b, 15 ozs. 1.5 8
September 25 Peaches 1 1b, 15 ozs. 1.2 7
September 2l Pears hrs 1.2 6
October 30 Pears h's 1.6 6
November 5 Pears Lts 1.0 L
September 2l Peppers 1 1b. 2.1 21
October 31 Peppers 3's 1.6 10
November 6 Peppers 3's 1.5 9
June 20 Plums 1 b, 27 6
June 21 Plums 1 1lb, 363 9
September 2l Prunes, Ital. 2 lbs. 1.5 5
September 25 Prunes, Ital. 2 lbs, 1.6 6
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The costs shown in this table will not reflect what the average pack-
aging costs for these items would be over a much longer period. Other
variables such as machinery breakdowns and experimental use of certain
machinery, packing methods, et cetera, would tend to make the overall
average production costs somewhat higher than those observed in a compara-
tively short survey such as this.

The labor cost per package is very important in determining which items
can be prepackaged economically, but it is not the only consideration. The
relation of the cost of packaging to the retail price of the package and to
the gross margin is of equal importance. For example, cherry packaging at
a labor cost of about two cents for a L9 cent package, or about L percent
of the sales dollar, is much more practical than packaging a low-priced
commodity like carrots. The cost of packaging carrots is about the same,
but percentage-wise it is much greater. Also the relation of the cost of
packaging to the normal gross margin available when the commodity is
handled in bulk and to the relative saleability of the commodity when sold
in bulk and prepackaged is very important. Although even when items such
as string beans are relatively costly to prepackage, the job might still
be found to be worth-while, Time studies made in retail stores showed that
the cost of retail labor in bagging, weighing and pricing the beans in the
store often exceeded centralized packaring labor costs.

The centralized labor costs are, of course, influenced a great deal by
the efficiency of the equipment which is used, while machinery breakdowns,
et cetera, would tend to raise production costs in the long run. Improve-
ments in design of packaging machinery, conveyor systems, et cetera, will

help to lower these production costs., Also specialization of machinery
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would save time and money. For example, the packaring of eight items on
eight packaging lines would be much more efficient that prepackaging eight
items on one line because no changes would be necessary.

The quality of the labor, the rate of labor turnover and the general
wage level for unskilled labor also help to decide the labor costs., Labor
productivity should increase as improved skills are gained‘ through practice
on the job as well as with technological advamces in machinery and equip-

ment.

Retail Aspects

Losses through waste and spoilage., The additional costs of packaging,

including material and labor, usually are met through reductions of waste
and spoilage as well as through reduced labor costs in the retail stores.
The average rate of spoilage on prepackaged refrigerated items was 2.5 per-
cent of the value of the produce handled, incamparison with an average

rate of 6.2 percent of the value of the produce handled in the bulk non-
refrigerated stores, Many of the commodities that were prepackaged were
also sold in bulk in the so-called prepackage stores. The average spoil-
age rate on these items handled in bulk and refrigerated was L.2 percent.

Retail labor costs. The sales per man-hour in the retail stores

varied with the amount of produce that was prepackaged. 7hen fewer items
were prepackaged because of high costs, the proportion of bulk-produce
sales in the prepackage stores increased, accompanied by a drop in the
value of sales per man-hour,

The retail labor costs, as a percentage of dollar sales, did not show
the reductions that were expected. Vhen very close administrative atten-

tion was being paid to the wage percentage, a full 3 percent saving was
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realised in the prepackage stores as compared to the bulk-store performance.
However, on the average a saving of less than 2 percent was made., These
percentages did not include check=-out labor,

Observations made in regard to the time entirely lost by retail pro-
duce clerks during intervals between waiting on cu§tomers showed that the
average weekly man-hours lost completely while waiting for trade were 1.5
per week in the prepackage stores compared with 7.9 in the bulk stores.
This lost time was reflected in the higher wage percentage found in the
bulk stores,

Relative profit, prepackaged and bulk. A comparison of the percent of

net profit was made between the produce departments from which prepackaged
produce was sold amd produce departments handling only bulk produce.
Retail prices were the same for bulk and prepackaged produce, which resulted
in the original gross margin alwagys being lower in the produce departments -
of the prepackage stores, The original gross margin (before waste and
spoilage losses) for produce handled in the prepackage stores averaged
about li percent less than in the bulk stores. After costs of waste and
spoilage and unseen shrinkage were accounted for, though, the final gross
margin was only around 2 percent lower in the prepackage stores, This 2
percent difference was largely offset by increased labor efficiency in
the store, so the net profit in the prepackage stores, as a percentage of
the sales dollar, actually averaged about the same as that in the bulk
stores.

In arriving at this comparison of net profits, additional costs involved

in prepackaging produce - including packaging materials, packaging labor,
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warehousing, refrigeration and supervision - have been charged to the pre-
packaged produce. Depreciation costs on the packaging machinery were not
included because a lot of this equipment was custom built and the actual
cost was too high to be a realistic indication of long-time costse, Trade
estimates of the cost of depreciation and maintenance of packaging machin-
ery and equipment ran from three-fourths to 13 percent of the retail value
of the produce packaged,

1
The Purdue University Experiment

This study was made by the Department of Horticulture of the Purdue
Agricultural Experiment Station in cooperation with the Minardo Brothers
Fruit Company of Lafgyette, Indiana. Various fruits and vegetables were

prepackaged in this experiment.

The Packaging Process

The process of packaging included preparation, packaging and wrapping.
Preparation involved washing, sorting, trimming, drying and, in some cases,
waxing. Packaging involved two main operations - weighing and placing the
products in the cartonss The time spent in weighing the different items
was influenced by the initial cost of the produce; the lower the cost, the
less attention paid to a slight overweight. This enabled the weighing
operation to be done more quickly., The wrapping operation consisted of
placing a semi-moisture proof, heatsealing overwrap around the package by
hand and then placing it in a semi-automatic wrapping machine which com-
— 1 F.C. Gaylord, et al. Packaging Fruits and Vegetables - Cost,

Palatability and Consumer Acceptance. Purdue University and Agricultural
Experiment Station, Bulletin 530. 1948, pp. 6-1k.
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pleted the job of wrapping and sealing; or in the case of porcorn, oranges
and cranberries the items were packaged in cellorvhane bags which necessi-
tated sealing or stapling. The heatsealing device and the stapler were
not as efficient as the machine used for wrapring the cartons, and the
wrapping costs were excessive compared to those on other products.

Labor costs. The total cost of packaging fresh fruits and vegetables
involves labor and material costs, These costs are shown in Table 8.

The labor used in the packaging operations was paid 60 cents per hour.
These costs were computed on the actual time svent on the different opera-
tions. Usually two, amd occasionally three and four women were employed
and they all worked at the various operations, This probably raised the
costs because they did not become experts in any one operation, but the
relationship in the costs between the different operations can still be
compared.

Labor accounted for 61 percent of the total packaging costs. It
included washing, waxing, sorting, weighing and packaging, The labor
costs ranged from one cent for lemons up to six cents per package for
spinach, Tomatoes, popcorn and cranberries required less labor to package
than did cauliflower, sweet corn and salad. llost of the labor involved in
sweet corn and salad was spent in preparing. The high cost of packaging
oranges (4.5 cents) was due to the fact that they had to be fitted into
the cellophane bags._

Material costs. The packaging materials consisted of cartons, over-

wraps and cellophane bags, their cost amounted to 39 percent of the total

packaging costs, This was practically a fixed cost and could not be materi-

ally reduced, but it could be minimized by using the same size of container
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for several products, which limited the necessity for special sizes which
would be used only in limited quantities. Cranberries and popcorn were
packaged in cellophane bags costing one cent each.

Product losses. In packaging fresh fruits and vegetables some loss

is to be expected. The loss is determined partially by the condition and
quality of the original product and by variations in net weight of the
original products. The percent of packaging losses for the various products
are shown in Table 8.

Green beans and cranberries showed a large overrun between the net
weight of the produce as purchased and the amount packaged. This overrun
offset any loss and, in fact, produced a gain.

Apples and peaches showed no loss because most of them were sorted at
the orchard for packaging sizes amd quality., If this fruit had been pur-
chaéed on the open market, losses would have occurred, because it would
not have been graded so closely.

Carrots that lacked the necessary quality for packaging were sold in
bulk or prepared for mixed salad. Trimmings from the celery were also
used in making this salad,

The greatest losses occurred in spinach, sweet corn and grapes.
Spinach shipped in from a distance showed more loss than the home grown
variety because in some cases heavy bruising occurred and in others it had
become water soaked and soon went to pieces. Corn ear worm amd poor polli-
nation caused some of the loss in sweet corn, but this loss was reduced by
packaging well filled and trimmed half ears, two and sometimes four halves
to the carton. Several of these packages were included in each order.

When packaging white grapes they shattered badly, causing a higher

packaging loss than either the red or black varieties. The one percent
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loss of head lettuce represented a head loss rather than a trimming loss
since some outside leaves are always removed. Tomato losses were 7 percent
and were caused by decay, poor color and cracking, with decay being the
main cause,

The heavy loss in cauliflower was a trimming loss; when the weight of
the packaged product was compared with the original net weight there was
an average loss of 70 percent. It ranged from L1 to 80 percent in crated
cauliflower, The disposal of this refuse is expensive and bothersome,

1
Prepackaging Cranberries Cooperatively

The Cooperative Research and Service Division of the United States
Department of Agriculture made this study, which sets forth some compara-
tive cost figures for prepackaging and bulk packaging of cranberries. It
aims also to point out certain factors affecting the efficiency of the
prepackaging operation and related problems.

The study is based on an analysis of the comparative packaging costs
reported by a number of associations for the 1948 cranberry crop. Its aims
are merely to estimate the additional expense of packaging cranberries in
one-pound containers over that of quarter-barrel boxes after the berries
have been screened and graded.

For this purpose four cost factors were considered; namely, unit
containers, carrier cases, prepackaging labor and equipment depreciation.
Sometimes it was difficult to determine the exact cost from the existing

records, Frequently the accounts made no provision for separate records.

1l Oscar R. Le Beau. Prepackaging Cranberries Cooperatively.
Cooperative Research and Service Division, Farm Credit Administration,
viashington, D. C., Miscellaneous Report 138, May, 1950, pp. 9-17 and 19-21.
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Vhere this was the cese, it was negessary to rely on the best estimates
available from the plant foreman and others familiar with the astual
operations,

The equipment depreciation costs are based on a flat 10 percent of
the value of the equipment. The average depreciation cost per case was
estimated by dividing the total calculated depreciation by the number of
cases packed by the respective types of machines, When caloulated in this
way, the average depreciation costs per case for the large machines amounts
to less than twice that of the smaller machines being used, whereas the
astual investment in a large machine usually amounts to about five times
that of the smaller machine.

Some of the associations in the study were packaging cranberr;es in
cellophane for the first time. Greater efficiency will probably ocour as
these packers gain in experience and as the volume packed in cellophane
increases, 4lso, the shift to cellophane was so rapid that some of the
packing houses had to use temporarily the best make-shift facilities
possible., Some of these conditions have since been improved with resultant

savings in labor and other costs.

Comparative Costs of Packazinz in Cellophane and in Bulk
The successful prepackaging of cranberries in one-pound containers
requires additional equipment, labor and containers, The expenditures for
these items vary from plant to plant, depending on the volume pscked and
the general efficiency of the operation.
This study is concerned only with comparing the costs of filling,

closing and stacking quarter—barrel boxes and 24 ome-pound bag cartons
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after the berries are ready for packaging. The cost of warehousing,
screening and preparing the cranberries for pzckaging is theoretically the
same for all types of packages. Table 9 suwmarizes the comparative costs

of packaging fresh cranberries in cellophane bags and in bulk.

TABLE 9

COST OF PACKAGING FRESH CRANBERRIES
BY TYPE OF PACKAGE, 1948-49%

Case of 2y  Wooden Box of
1-1b, Bags 25-1bs. bulk Difference

Cellophane bags 31,5 - 31.5
Carrier case 17.0 - 17,0
Wooden box - L7.5 ~47.5
Packaging labor 7.0 3.4 3.6
Equipment depreciation 1.3 ol 1.2

Total 56.8 51,0 5.8

#Based on cost data for 437,921 cases packed in cellophane and
308,639 quarter-barrels packed in wood.

According to Table 9, it cost a few cents more to pack cranberries in
a case of 2 one-pound bags than in a quarter-barrel box. However, the
difference of 5.8 cents was nearly offset by the elimination of the quarter-
barrel wooden box., It was expected that with an increase in volume and
efficiency, the difference would be even lesse

Cost of cellophane. The cost of cellophane averaged 31.5 cents per

case of 2} bags for the quantity included in this study. The average price
by associations was as low as 2 cents to as high as 35.L4 cents per case.
The packers who purchased their cellophane in rolls had lower film costs

than those using ready-made bags.



105

Cost of carrier cases. A corrugated cardboard carrier case holding

2, one-pound bags was usually used for shipping the cranberries. The bags
were packed three layers deep, eighf to the layer., The average cost of
these czses was 17 cents. The lowest cost was 16 cents and the highest,
25.6 cents. The differences in cost were due mostly to a difference in
the cases used.

A short time ago a number of the cranberry prepackers wvere using heavy,
liberal-sized cases that were quite expensive; but vwhen it was demonstrated
that a smaller, more economical case would give adequate protection, most
shippers adopted the lower priced case. By doing so, they have saved
themselves as much as ten cents or more per case shipped. This will result
in a large saving to both growers and consumers over the years.

Cost of quarter-barrel boxes. A major cost involved when cranberries

are packaged in bulk is the price of the wooden box used for this purpose.
This box holds from 23 to 26 pounds of cranberries, depending on the size,
quality and variety of berries packed. The cost of these boxes ranged
from L7 cents to 50 cents in this study, depending on the date purchased
and the amount of transportation and handling charges involved; the
average cost was 7.5 cents. This average cost was about the same as the
combined cost of the cellophane and carrier case used for prepackaged
cranberries, (4,8.5 cents).

Cost of packaging labor. Another important item to be considered in

comparing packaging costs is that of labor, The amount of labor needed is
tied in closely with the plant arrangement and with the amount of labor-

saving equipment used.
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Table 9 shows the average labor cost for packaging a case of 2 one-
pound units to be seven cents as compared to 3.l cents for a quarter-
barrel boxe So for the quantities studied, prepackaging required about
twice as much labor as did packaging in bulk. However, the man hours
required for bulk packaging were stabilized over the years. The next few
years will probably see a considerable reduction in the man hours needed
for prepackaging also.

The labor costs for prepackaging in cellophane ran from L.L cents to
ten cents per case, depending mostly on the type and adequacy of the
equipment used. The higher costs were the result of some inefficient pro-
cedures which were due to the rapid shift from bulk packaging to prepack-
aging by sone of the packers.

Equipment deoreciation. The depreciation cost per quarter-barrel

packed amounted to an average of less than 0,1 cents for berries packed in
bulk to 1.3 cents for those packed in one-pound bags. It required about
1.2 cents more per cuarter-barrel unit to write off the cost of packaging
equipment for prepackaged cranberries than for the bulk berries., The
depreciation was caiculated uniformly at ten percent of the quoted value.
The reason for this difference was the equirment used., Bulk packarsing
requires very little equipment. The wooden boxes are simply filled to
capacity, and then lidded with a hand hammer and conveyed to cars or trucks
by hand carts or mechanical conveyors. On the other hand, the packaging
of cranberries in cellophane requires delicate weighing, filling and closing
equipment, Also, for efficient operation, a mechanical conveyor system is
usually desirable. The actual amount invested in equipment varies substan-

tially with the type and size of the packaging operation.
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Prevackaging cranberries in window cartons. The window carton was

one of the first consumer-size packages used by cranberry packers, but

it has never been as popular as the cellophane bag. One of the principal
reasons for this has been its higher cost. Other reasons are the loose-
ness of the pack, the limited visibility and the fact that the film on the
windows cracked and the glued edges sometimes did not hold up.

The differential in price between the cellophane bag and the Windoﬁ
carton has narrowed somevhat in recent years, however. For example, in
Viisconsin, where the window box had its best reception, its reported cost
in 194j9-50 was 1.75 cents each or about 2 cents per case of 2 units.

The cost of cellophane was 31,2 cents per case, which made a difference
between cartons and cellophane of 10,8 cents per case of 2l units; while in
1948-49, the difference was 21.6 cents per case.

Of course, a complete comparison would have to take into consideration
the labor costs involved in filling each of these two types of containers.
The small quantity of berries packed in window cartons did not make it
feasible to undertake an estimate, but this is bound to vary considerably.
It is known, however, that the labor cost incurred in hand filling the
cartons is higher than that involved in machine filling the ready-made
transparent bags.

The shippers would need to receive about 15 cents more per case of 2}
cartons than for a case of 2 cellophane bags in order to absorb the addi-
tional container and labor expense involved. The American Cranberry
Exchange, for example, included a differential of this amount in its sche-
dule of prices for September 10, 1949 - at the opening of the 1949-50

season, These quotations vere: $3.00 per quarter-barrel box; #$3.25 for
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2, one-pound cellophane bags; and $3.40 for 2 one-pound window cartons,
There was a general hesitancy on the part of buyers to pay any more for
berries packaged in cartons than for berries packed in bags, when they
were both obtainable, As a result, the tendency has been to lessen the

differential and in some cases to offer both at the same price. |

1l
Prepackaging Apples at Point of Production

This study was conducted by the Production and Marketing Administra-
tion of the United States Department of Agriculture in conjunction with the

Washington State Apple Advertising Commission.

Costs of Bagging Apples

Costs of packaging apples varied with the method of filling the bags
and the type of bag used. The extra cost per box of prepackaging apples
as compared with that of packing them in the bulk containers (not counting
overhead investment and depreciation of equipment) ranged from 26 to 32
cents on the four-pound attached printed header bag (attached cardboard
type collars) and from 3l to 42 cents on the three-pound attached printed
header bag, depending upon the method of packing that was used. The labor
costs on many of the bagging operations were below those of the standard
pack, but the additional cost of the bags made it more expensive to pre-
package apples than to bulk pack them in boxes.

The size of the bag was an important consideration in the cost of pre-

packaging, because essentially the same motions were necessary in filling a

1l Earl W. Carlson and Donald R. Stokes. Prepackaging Apples at Point
of Production. Production and Marketing Administration, Agriculture Informa-
tion Bulletin 29. January, 1951, pp. 28-29 and 41-50.
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three-pound bag as a four-pound bag. Material cost was higher for amall
bags because more bags went into a carton and the difference in the price

of bags in relation to their size was not large,

Costs of Retailing Prepackéged and Bulk Apples

Thirty-two store weeks of tests (three stores for four weeks each in
Kansas City and Los Anzeles and two stores for four weeks each in Chicago)
were made in collecting data on labor costs, materials and spoilage in
retailing the bulk and the prepackaged apples side by side. One full-time
research worker was assigned to each of the test stores. During the first
two-wveek per'iod, three-pound bags amd bulk apples were sold from the same
lot and displayed next to each other, while the four-pound applés were sold
along-side the bulk apples for the second two weeks. Price and displays
were kept comparable, and no other Winesap apples wefe available for sale
in these stoﬁes during the test period,

The time spent by retail clerks in building and maintaining the dis-
plays was obtained by direct observation and recorded by the use of a
stop watches The labor required to wait on apple customers and the amount
of materials used for each purchase of apples were determined by recording
the time it took to wait on the customer, the amount of her purchases and
the size of the bag used. This infomation was collected on the majority
of apple customers. The number of apple customers was found by dividing
the total amount of fruit sold by the average size of sale observed in
the sample.

The direct cost of retailing bulk apples, including waste and spoilage

losses, labor and bagging materials, amounted to 43 cents for the daily
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average sales of 46.7 pounds of bulk apples compared to 1l and 16 cents,
regpectively, for daily average sales of 58.6 pounds in three-pound bags
and 60.5 pounds in four-pound bags (see Table 10), When these costs are
converted to a standard box or carton basis, it can be seen that a retailer
could pay about 26 to 27 cents more for prépackaged apples than for the
standard-pack apples and still retail them at the same price., This 27-cent
savings is made up of a savings of 12 cents on waste and spoilage, ten cgnts

7

on labor and five cents on cost of kraft bags,

Spoilage costs. As shown in Table 10, the‘average spoilage and mark-
down loss was much greater on the bulk apples than on those in the three
and four-pound bags, while the spoilage‘in the three-pound bags was about .
half as large as in the foﬁrbpound unjts.\ The only explanation for the
greater spoilage in the four-pound units is that the tests were made apout
two weeks later than the three-pound tests on the average. This time dif-
ference could ha?e caused the higher loss begsuse of the increased storage
period, Howevef, some more reééarch could be carried out along these lines.

Labor costs. Table 11 shows that the labor recuirements for bulk-
displayed aprles averared 17.l1 minutes per hundredweight; three-pound bags
required 7.9 minutes of labor per hundredweight; and four-pound bags took’
5.3 minutes of labor per hundredweight. There was a noticeable difference
in the amount of labor needed to meintazin the displays; for instance, the
bulk displays took twice as much labor as the four-pound units. In Chicago,
one of the four-pourd displays was moved and rebuilt three times during the
test, which added to the labor time, In Los Angeles, more time was used in
naintaining displays of four-pound bags than three-pound bags also, This

was partly caused bty the extra diligence exercised by one store in main-
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taining quality in the four-pound begs. The amount of labor necessary to
prepare the prepackaged displays was further increased in Chicago because
all of the bags were price-marked beforehand.

The gain in labor efficiency in the retailing of prepackaged apples is
great, as shown in Table 1ll. It is due mostly to the savings in time spent
in waiting on customers. The time spent in waiting on customers averaged
six minutes per hurdredweight of bulk fruit handled for the three markets,
but was much lower in Los Angeles, where produce departments had their
ovn check stands, However, the clerks in the Los Angeles areas usually
used less time in all of their operations than those in the other areas.

In Chica~o the total cost of direct labor in retailing apples in bulk was
60 cents per hundredweipht, which was almost twice as high as in Los
Angeles,

Self-service merchandising helped to speed up store traffic, which
is a big factor in the overall profit picture. The average customer in
2ll of the stores took 35 seconds to select her apples from the bulk dis-
plays, and the average size of the purchase was 2,2 pounds. Less than
half of this time was required for purchasing prepackaged apples, Approxi-
mately 1 seconds was needed to buy either a three or a four-pound bag.

Materials costs., Except for bag breakage, the cost of the prepackaging

materials for the prepackaged apples is reflected in the price the retailer
pays for the apples. The cost of materials to-replace broken film bags is
a neglizible item, On the other hand, the cost of kraft paper bags to the
retailer (about l.3 cents per sales dollar for bulk apples) is another

item of cost largely saved by handling prepackaged apples.
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Costs of Marketing

Sales of prepackaged apples in the Pacific Northwest have not been
extensive enough to establish a '"market" for them. However, sales are
generally made on the basis of the f.o0.b. standard pack apple market price,
with a provision made for the extra costs of packaging. These eitra costs
have been set at a figure that returns to growers the same amount for pre-
packaged apvles as they would get if the fruit were sold in standard pack.

In the different markets the margins of prepackaged and bulk apples
are, of course, different, The retailer's original gross margin or 'mark-
up" on the prepackaged apples were about 20 to 30 percent; but in some
cases, when specials were run, they were as low as 10 percent.

The marketing costs and margins on prepackaged and bulk apples in
Chicago and Los Angeles are shown in Table 12, The computations for re-
turns in Kansas City were not set up similarly because of variability in
practices among the independent merchants. These figures are based on
actual costs and margins in test shipments, made for that purpose, repre-
senting sales for 20 store weeks, The 25-cent item for wholesaling is the
figure the co-operators always used to cover their warehousing and distri-
buting expenses.

These data show that the extra cost of prepackaging apples in attached
header-type bags in comparison with the standard box pack is nearly offset
by the savings realized in the retailing of the prepackaged apples. It was
not known how representative the store in which the data were collected was
of other food stores, but it seemed safe to conclude that somewhere between
one-half and three-quarters of a cent additional cost per pound could be

invested in prepackaging apples at point of shipment and still enable the

retailer to sell them at prices comparable to those of bulk apples.
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CHAPTER VIII
SUMMARY AND CONCLUSIONS BY CHAPTERS

Chapter II - History and Present Status

The prepackaging of some produce items has been going on for a nmmmber
of years, but the prepackaging industry did not actually make mmoch progress
until the early 1940's. In 194), the Columbus, Chio Experiment conducted
by the Ohio Agricultural Experiment Station in conjunction with the
Atlantic and Pacific Tea Company gave the industry the needed impetus
and brought it into prominence.

Then in 1946, the passage of the Research and Marketing Act provided
a stimmlus for research into consumer packaging. Through this Act, funds
have been obtained for the needed economic and technical studies being
conducted by some of the State Agricultural Experiment Stations and by
the United States Department of Agriculture. These studies are leading
the way in the prepackaging field; and more and more growers, repackers
and retailers, realizing the potential benefits, are entering into this
venture.

In spite of the fact that a considerable amount of experimentation
has still to be done, the results have thus far been encouraging enough
for prepackaging to progress., At each point in the distribution of fresh
produce fram the farm to the home, some notable achievements have been
made,

Also, prepackaging companies in many markets are gradually develop-
ing their techniques, and nearly all fruits and vegetables are available
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in consumer units. The equipment manufacturers, in turn, have constantly
been designing new and improving existing apparatus in order to keep pace
with the trend. Retallers, too, have followed through by installing mdre
and more refrigerated display cases in their stores.

The factors which are important in determining the relative possi-
bilities for prepackaging the various vegetables and fruits ares (1)
need for utilizing loose items, (2) possibilities for reduction of waste
and spoilage, (3) need for preparation or kitchen servicing by the pre-
packager, (L) relative costs of prepackaging and bulk packaging, and (5)
the effect of prepackaging on preservation of quality.

There are other factors which are important, such as the availability
of satisfactory machinery and equipment, unit value and the relative sale-
ability of prepackaged and bulk produce, but the points listed are basic
in the determination of prepackaging prospects.

The place to prepackage is usually determined by the product itself,
The hardier items are, in general, packaged at the shipping point; while
the more perishable merchandise is being hardled in the terminal markets
so that the quality can be controlled more closely.

Chapter III - VWhy Prepackaging?

Modern customs and shopping habits and limited facilities for food
storage fourd in the dwellings of today make prepackaging a natural develop-
ment, It tles in perfectly with these trends by saving the housewife time,
energy and space, besides simplifying her waste disposal problem,

The costly waste which characterizes present distribution methods is

another reason for prepackaging. Prepackaging offers tremendous possi-
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bilities for reducing this waste as well as increasing the consumption of
fresh produce., Tare weights are greatly reduced because the heavy, bulky
shipping containers and packaging ice are eliminated; trimmings and damaged
produce can be left at the point of packaging to be used for various pur-
poses. Also, prepackaging will bring about improvements in the marketing
facilities because of the prepackager's desire to protect his brand name.

Prepackaging also extends the shelf life of fresh fruits and vege-
tables, In tests conducted by the Great Atlantic amd Pacific Tea Company,
it was shown that prepackaging and mechanical refrigeration retained the
shelf life of seven vegetables studied within 95 percent of their original
weight for periods of from six to 2 days - two to seven times longer than
any other method tried,

Then too, it has been demonstrated that the reduction of waste, labor,
handling and housekeeping costs along with the advantages of having fewer
bottlenecks in the store and increased sales, usually increases store
profits without increasing the cost to the consumer.

Consumers like prepackaging and have given several reasons for their
liking, They can buy quality merchandise which is protected against
bruising, moisture loss and discoloring by protective containers; and, in
many cases, proper refrigeration is used in displaying this merchandise.
Also, sanitation is preserved, faster shopping 1s made possible and there
is a wider choice of vegetables at all times because there is no need for
trimming to be done in the morning, or for ordering short so that a limited

supply of produce is on hand in the evening,
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Chapter IV = Problems

Not all of the merchandising problems have been solved; there are
still many questions that remain unanswered., These problems fall into
three categories - economlic, technological, and biological; but all of
them are very closely interrelated, each having a bearing on the other.
However, they can be divided into seven general classes: (1) problems
relating to containers, (2) labor costs, (3) consumer acceptance, (k)
quality preservation, (5) marketing and transportation, (6) packaging
equipment and (7) utilization of refuse.

As it has been indicated, many of these problems are gradually
being solved through both research and expeﬁmeuﬁation. On the whole,
though, the opportunities in this field are unlimited; and new avenues
are open to growers ard shippers, transportation agencles, packers and

processors, as well as wholesalers and retallers,

Chapter V - Packages and Films

The prepackaging of produce goes hand-in-hand with the self-service
methods of present day merchandising. However, there are problems involved
that are not present when processed grocery items are sealed in packages.
Produce is living and needs to breathe, it also requires more protection,
and maximum care throughout the marketing process.

A very important part of the selling operation 1is the package - it has
to do a good job. From a customer standpoint it should: (1) attract
attention, (2) build confidence, (3) be convenient to handle and use, (k)
look clean and sanitary, (5) look like a good value, (6) provide adequate
visibility, (7) be a convenient size, and (8) meet legal requirements.
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From the standpoint of the retailer, it should: (1) look like a fast
seller, (2) deserve a preferred display, (3) be convenient to stack and
display, (L) prevent spoiling during the selling period, (5) resist soil-
ing, and (6) be easy to fill and close.

The basic containers for prepackaging can be divided into three types:
(1) transparent film used as a direct wrap, (2) various types of bags, amd
(3) numerous shapes, sizes and types of cardboard forms used as containers
ranging from flat cardboard to window boxes., Machinery can be adapted to
any of these contairers,

The transparent wrapping materials, which are also used in the construc-
tion of some of the bags and boxes, are usually made from cellophane, celu-
lose acetate, pliofilm or polyethylene. The film to be used depends on
the gace of packaging and the product. The nearer the packaging is done to
the consumsr point, the safer it will be; while the moisture and various
gases given off by different varieties, as well as by the same varieties,
differ with conditions. In general, however, leafy vegetables deteriorate
largely because of wilting, which can be minimized by packaging them in
moistureproof containers; sweet corn, peas and asparagus lose their
quality as a result of rapid sugar losses, which can be controlled by
speedy marketing and proper refrigeration. Root crops amd potatoes suffer
more from bruising and shriveling.

A1l the films are available in different thicknesses so they may be
adapted to the merchandise., None of the film allows the produce to
breathe sufficiently, though, and small holes should be made in the pack-
age or imperfect seals used. This has very little effect on shrinkage or

wilting. When, and if, an all-purpose film is developed, it will have to
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be molisture retentive, free from condensation under varying conditions of
temperature and relative humidity, permeable to oxygen, easy to seal and

convert and reasonable in price.

Chapter VI - Equipment, Layout and Technology

Equipment. There are many types of equipment used by the prepackaging
industry, of which the most important are probably the semi-automatic and
automatic wrapping and filling machines because they make possible the use
of mass-production methods. The wrapping machines can be synchronized
with many other attachments, which, when combined, can measure the length
of the wrapping material to fit the package, perforate the material, label
the packages, as well as set up the trays. Likewise, attachments are
avallable for the bag-making machines, which allow the bags to be filled,
closed, sealed, perforated and labeled. In additlion, bag-making machinery
is available which can manufacture various siges of bags; this machinery
also facilitates rapid changeovers,

There is also a lot of other equipment being used in the industry,
such as the shredder, dicer, corer machinery, trimming tables, scales,
extractors, shakers, suction apparatus, garbage disposal units, conwveyors,
coolers and ripening rooms, which are important and constantly being
improved. |

Plant layout. Proper plarming and layout is one of the best ways of

eliminating unnecessary expense, and wasted time and motion. Layouts fall
into two categories - product or line and process or functional, When the

line or product layout is used, the equipment is arranged in a straight
1line along the path that the produce is to travel; while in the process or
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functional layout similar operations for all products are grouped
together. For example, all the trimming is done at one place.

All operations should be tied in with one another so that there is
no time lost in waiting. A good operation provides for adequate work
stations during peak operations and gives maximum line balance at the
same time, Motion and time study are the techniques used to analyze the
work methods so as to attain the best arrangement.

Technology. The decomposition of fruits and vegetables is caused
mostly by two factors: (1) harmful bacteria, and (2) chemical changes
taking place in the plant. In order to bring about a favorable environ-
ment and reduce this decomposition, it is necessary that adequate provisions
be made for: (1) proper care and handling, (2) sanitary enviromment and
(3) adequate protection,

Refrigeration is the best known means of extending the shelf life of
the produce. It controls the growth of the decay producing microorganisms
and minimizes the heat units that are given off from the chemical changes
taking place in the living perishables, The sooner the product is refrig-
erated after harvesting, the better. This is the reason why precooling
before shipment is so important. The precooiing, if possible, should be
done before the produce is packaged in protective containers because they
lengthen the time needed to bring about the desired temperature,

There are three methods of precooling used: (1) hydrocooling, (2)
cold air and (3) vacum, In hydrocooling, the produce is cooled by the
use of refrigerated water, with the produce being either dunked in the
water or run through a sprinkler system. Precooling by means of a cold
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air blast before the lids are put on the lugs can be accomplished by
cooling the alr by the use of ice bunkers or mechanical refrigeration
gsystems, The vacuum method of precooling is a more recent development,
The produce is placed in a sealed chamber, and a vacuum is created by
withdrawing air and water vapor from the chamber. The rapid vaporiza-
tion of water from the produce caused by the vacuum lowers the tempera~-
ture in a relatively short time,

Proper refrigeration in transit is the next important step. The
temperatures brought about by precooling can be held reasonably well by
the use of ice bunkers in refrigerated rallway cars. Trucks are being
equipped more and more with mechanical refrigeration units that will
actually cool the load during transit and then hold the temperature as
desired, Most of the refrigerated trucks, however, use ice bunkers with
fans to keep the load cool after it has been precooled.

Another comparatively new method being used for preserving prepackaged
produce when it 1s shipped in unrefrigerated trucks is that of the ice
bag. Fifty-pound kraft paper bags which are coated with polyethlene on
the inside, are filled with five pounds of hydro ice and heatsealed. Then
the bag is placed in the master carton between the layers of produce.

Adr cargo is a possibility for the future, but the rates will have to
be lowered considerably. Nevertheless, packaged produce eliminates much
of the weight and bulk inherent in the conventional produce containers,
and offers much greater possibilities for this method of shipment.

The refrigeration facilities in the terminal markets are usually
inadequate. However, as savings through the use of the right equipment

are brought to the attention of more and more retailers, wholesalers and

repackers, the conditions contimme to improve,
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Germicidal treatment of produce is used to control the decay-producing
bacteria and other organic debris that help to spoil it. The germicide
used must be non-toxic, odorless and free from corrosive action; it should
also penetrate into the cavities, and produce fast action that will continue
for a while after the produce is removed from the original solutionm.

Chlorine has been found to come the closest to meeting these require-
ments, but it should be modified with buffers and other agents to produce
the most desirable effect. It has been demonstrated that the longer the
storage period, the more noticeable the effects of this treatment. The
composition of the solution and method of treatment should be adapted to
each crop.

Plant sanitation is a special series of operations, quality control,
equipment selection and maintenance and eternal vigilance, all based on a
thorough hiowledge of what to do, what to look for amd what to do about

it.

Chapter VII - Cost Studies
Four cost studies have been presented in this chapter so that a
picture might be obtained of some of the costs involved in the prepack-
aging of produce. Also it is shown how these costs are offset by other
economies, and how they compare with those inhenént in bulk merchandise.
The Department of Agriculture and the American Stores Company. This

study took place from 1945 in Kearmy, New Jersey, to 1948. The prepack-
aging was done in the warehouse of the American Stores Company. Various
items were prepackaged with the use of automatic wrapping and bagging
machinery. Some of the results follow.
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The cost of the packaging material, as was to be expected, varied with
the type and sige of the package and the kind of materiAI used., Likewise,
the cost of labor depended uwpon the type of produce being paskaged, and
the kind of package used because of the difference in the amount of work
required in preparing eash product. |

The labor cost per package was very important in determining which
items could be prepackaged economically, but it was not the only consideration.
The relation of the cost of packaging to the retail price of the package
and to4fio gross margin was of equal importance. Also the relation of
the cost of packaging to the normal gross margin avallable when the
commodity was handled in bulk and to the relative salability of the com—
modity when s0ld in bulk and prepackaged was very important. It was found
that even when items such as string beans were relatively costly to pre-
packsge, 1t might etill be worthwhile to do so because the cost of handling
them in bulk in the retail store might be even higher.

The quality of labor, rate of labor turnover and general wage level
for unskilled labor also helped to determine the labor costs., Produstivity
should increase as skills are developed and as technological advances are
made in machinery and equipment.

The additional costs of prepackaging were usually met through reduc-
tions of waste, spoilage and reduced labor costs in the retail store. The
average spoilage rate on prepackaged refrigerated items was 2.5 percent,
compared to 6.2 percent on the bulk-unrefrigerated items and 4.2 percent
on the bulk refrigerated merchandise. <The sales per man hour and the
retail labor costs as a percentage of dollar sales were respectively higher

and lower as more prepackaged items were handled in tke stores.
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The net profit in the prepackage stores was about the same as that in
the bulk stores after the costs of waste, spollage, unseen shrinkage and
increased labor efficiency were taken into consideration. This was the
case after packaging material, packaging labor, warehousing, refrigeration
and supervision were charged to the prepackaged produce - everything but
the depreciation costs.

The Purdue University Experiment., This studv was made by the Depart-
ment of Horticulture of the Purdue Agricultural Experiment Station in

cooperation with the Minardo Brothers Fruit Company of Lafayette, Indiana.
Here again, various fruits and vegetables were prepackaged.

The proéess of packaging included preparation, packaging and wrapping.
Preparation involved washing, sorting, trimming, drying and waxing; pack-
aging included weighing and placing the products in the cartons; the wrap-
ping consisted of the placing of the wrap around the container by hand,
with a semi-automatic wrapping machine doing the rest of the work - also
some items were bagged by hand.

The labor used in the pﬁckaging operations was paid 60 cents per hour
and accounted for 61 percent of the total packaging costs. It included
washing, waxing, sorting, weighing and packaging. Of course, labor costs
varied, depending on the item. For example, the cost was one cent for the
lemons, and six cents for spinach,.

The cost of materials included cartons, overwraps and cellophane bags,
which accounted for 39 percent of the total packasing costs. This was
practically a fixed cost, but it could be minimized by using the same size
of container for several products.
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The loss incurred in prepackaging the produce was determmined partially
by the condition and quality of the original product and by variations in
net weight of the original products. Of course, the loss differed from
product to product.
Prepackaging Cranberries Cooperatively. The cooperative Research

and Service Division of the United States Department of Agriculture made
this study, which sets forth some comparative cost figures for prepack-
aging and bulk packaging of cranberries. It is based on an analysis of
the comparative packaging costs reported by a number of associations for
the 1948 cranberry crop. Four cost factors were considered: unit con-
tainers, carrier cases, prepackaging labor and equipment depreciation.

It was found that it cost a few cents more to pack cranberries in a
case of 2} one-pound bags than in a quarter-barrel box, However, the
difference of 5.8 cents was nearly offset by the elimination of the
quarter-barrel wooden box, The average costs for a case of 2l; one-pound
bags were as follows: cellophane bags, 31.5 cents; carrier case, 17.0
cents; packaging labor, 7.0 cents; equipment depreciation, 1.3 cents; for a
total of 56.8 cents. The average costs for bulk packaging were: wooden
box, 47.5 cents; packaging labor, 3.4 cents; equipment depreciation; O.1
cents; for a total of 51.0 cents.

Cellophane bags were preferred over window cartons by the cooperatives
mostly because they were much cheaper than the cartons. However, other
reasons were given for this preference, too, such as; the looseness of the
pack, the limited visibility and the fact that the film windows cracked

and the glued edges sometimes did not hold up.
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Prepackaging Apples at the Point of Production. This study was con-

ducted by the Production and Marketing Administration of the United States
Department of Agriculture in conjunction with the Washington State Apple
Advertising Commission., Detailed studies were made to determine the cost
of materials and direct labor when apples were prepackaged in different
types and sizes of film bags and by different methods amd in comparison
with the standard box pack,.

The labor and material costs for prepackaging apples in four-pound
attached printed header bags were from 26 to 32 cents more per carton than
the costs of packing them in the standard box; while the labor and material
costs for three-pound printed header bags were 34 to 42 cents more than the
bulk, depending on the method of packaging.

Material costs for prepackaged apples, including bags, cartons, and
padding, ran from 60 to 7L cents for a carton of 11 four-pound bags, and
65 cents to $1.08 for a carton of 1l three-pound bags. The specific costs
depend upon the type of bag used. Material costs for the standard pack
were Ll cents for wooden box, 1lid, paper liner, and paper wraps. The
labor costs on many of the bagglng operations were below those of the
standard pack, but the additional cost of the bags made it more expensive
to prepackage apples than to bulk pack them in boxes,

Final gross margins (original retail mark-up less direct retail labor
costs and spoilage losses) computed in carefully tabulated tests of all

costs of retailing prepackaged and bulk apples showed that it was relatively

more profitable to the retailer to retail prepackaged apples rather than

bulk apples, because of greater sales, although the percentage gross margins
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were approximately the same., Retall labor costs for the prepackaged apples
were less then helf as much as for the bulk product. Consumers used less
then one-half es much time to select prepzckeged apples as bulk apples,
indicating that more customers could be handled per hour. Average spoil-

age and mark-down losses were heavier on bulk than on the prepacked fruit,

Conclusion

.Granting the obstacles to be surmounted, prepackaging, nevertheless,
holds considerable promise. The progress to date may mot be revolutionary,
but the direction in which the industry is moving is encoursging. Many
of the problems are dbeing ironed out gradually, partly through experience
and partly through research findings of private and government agencies.
Because much remains to be learned, this promises to be a challenging
field for exploration in the years ashead. Opportunities ought to be
abundant for the introduction of new and better containers, improved
machinery and equipment designed espesially for the needs of the prepack—
8ging industry - opportunities limited only by human ingenuity and resources.
New fields are opened to growers and shippers, to transportation agencies,

to packers and proesssors, to wholesalers and retallers,
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