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This report develops an economic framework for solving
various problems confronting small fluid milk plant oper-
ators. Although a small number of plants were used in
the study and the time studied was short, the principles
used in this analysis have wide application. A survey of
40 dairy plants in Idaho during February 1955, indicated
that the costs derived in this study have applicability to
Idaho conditions during 1954.

This study is a contribution to the Western Regional
Dairy Marketing Project WM-15 under the authority of
the Research and Marketing Act of 1946 in cooperation
with the following organizations:

Alaska Agricultural Experiment Station, California
Agricultural Experiment Station, Colorado Agricultural
Experiment Station, Idaho Agricultural Experiment Sta-
tion, Montana Agricultural Experiment Station, Oregon
Agricultural Experiment Station, Utah Agriculutral Ex-
periment Station, Washington Agricultural Experiment
Station, and Agricultural Marketing Service, U.S. Depart-
ment of Agriculture.
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An Economic Study of
Small Fluid Milk Plant Problems

WiLLiAM J. MONROE AND ScotT A. WALKER!

Introduction

MODERN TRANSPORTATION and production techniques have greatly
affected fluid milk distribution. Modern road systems make it possible
to distribute milk over increasingly wider areas with regularly scheduled
milk routes. Some plants deliver milk several hundred miles on these
routes three to four times a week. In addition to better roads, improve-
ment in quality of dairy products makes possible the hauling of milk
longer distances. Modern packaging techniques have increased the
quantities of milk delivered per route and have reduced the haul-back
weight of cases and milk containers. Some routes are able to have pay
loads on the back-haul, which substantially reduces the transportation
costs borne by milk.

Some plants previously operating in relatively isolated markets have
found an increased amount of competition from larger plants located
in the metropolitan areas. Initially, this competition was quite severe
because the larger plants generally had better quality and they carried
a wider variety of dairy products.

Recently, small plants have improved the quality of their products,
but they have encountered another competitive obstacle. Larger plants
have been in a position to adopt modern processing and packaging
techniques and to keep their unit costs low. Small plants cannot. Each
new technique which is introduced seems to put the small plants at
a greater competitive disadvantage. Homogenized milk, for example,
: found favor among consumers. This reduced the market potential of
producer-distributors. They could not afford to add the expensive equip-
ment for homogenization nor could they afford to continue operations
with the reduced market. As a result, many producers discontinued
their distribution operation.

Small operators were confronted with a similar competitive prob-
lem by the introduction of paper cartons. Grocery store managers pre-
ferred paper cartons to glass bottles. Small plants were forced either
to lose a portion of their market or to introduce paper. Either alter-
native placed them at a cost disadvantage in comparison with the
larger distributors.

Small plants have made various adjustments to better withstand
the increased competition. These include improved quality through

'"Formerly a cooperative agent, Agricultural Marketing Service, U.8.D.A. and Assistant Agricultural
Economist, University of Idaho, respectively. In addition to the support given by the dairies and equip-
ment dealers cooperating on the project, special contributions have been made by Dr. W. E. ForLz and
D, A. CLARKE, JR. through their economic and editorial eriticism.
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stricter enforcements of quality standards at the farm and at the plant.
Some small plants have offered additional products, products either
processed by the small plant or jobbed from larger plants. A few oper-
ators have increased emphasis on retail route sales. Many consumers
will accept milk in glass on house deliveries when they would prefer
paper containers at grocery stores. Some plants promote the idea of
locally produced products, and emphasize that their milk has been
produced locally for local consumption. A few operators have partially
integrated their plants with the major wholesale outlets. They accom-
plished this by selling stock in the dairy to the major wholesale outlets.
In this manner the dairy’s business interest becomes also the wholesale
buyers’ interest. Other plants have reduced payments to milk producers
in order to stay in business. This can be done, however, only when the
producers have no other outlet to which they could ship milk.

There are limits to the adjustments that can be made by the smaller
plants. Modern production techniques, consumer wants, and sanitation
requirements clearly define the limits of adjustments. For example,
consumers want a specific product such as homogenized milk; sanita-
tion and legal definitions specify the general type of equipment required.
This equipment is expensive and results in higher unit costs for this
process in small plants than in large ones.

This whole area of conflict between smaller plants located in small
communities and larger plants located in larger communities is impor-
tant to producers, processors, and consumers in the western region. If
a small processor is forced to discontinue his operation, the market for
the producers is disrupted. The producers must either find a new market
for their milk or change to alternative farm enterprises. Consumers are
also affected in their choice of brands of milk and in the services offered.
This is especially true in outlying areas.

The Problem

This study uses data from a limited area and time to show the
limits of economic adjustments that small plants might make and it
directs attention to the following five problem areas:*

1. Under present operating conditions, what volume is necessary
to cover long-run costs?

2. Under different volume conditions, what product combinations
have the greater probability of economic success?

3. Under small volume conditions, what adjustment may be neces-
sary in producer milk prices to maintain and replace local plant
facilities?

4. Under what product-price relationship would one make long-run
shifts in produet combinations?

5. At a given volume of operations, what is the value to a plant
of an expanded volume?

2The information for this study was obtained from six plants. However, these data have been checked
on specific counts such as advertising, fuel, expenses, and average hauling cost per mile, in 44 Idaho plants
during February, 1955. Significant variations from the data in this report were adequately explained by
the plant managers. Therefore, the authors feel that, though this study has been based on a small number
of plants, the present report has considerable general application to current industry problems.
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Sources of Data and Method of Study

The problems treated in this report have involved the analysis of
three sets of data. The first is the observed data obtained from six rela-
tively small processing plants located in the Clearwater Valley and on
the Camas Prairie in northern Idaho in an area that has only minor
external market influences.® This area, approximately 150 miles long,
has several geographical barriers to outside shipments of milk. It has
approximately 50,000 non-rural population, which is equally divided
between a larger metropolitan area and outlying small towns. Seven
dairy firms distributed dairy products in this area. Six of the firms
processed as well as distributed dairy products. The present analysis,
of course, was limited to these six plants.

Three plants, two of which both processed and distributed dairy
products and the third only distributed dairy products, were located in
the larger metropolitan area, Lewiston, Idaho, and Clarkston, Washing-
ton. The four other plants were located in Orofino, Kamiah, Grangeville,
and Cottonwood, Idaho. All plants were connected by hard surfaced
roads, which form a loop of 220 miles. The plants varied in size from
about 12,000 to about 125,000 pounds processed per week. The total
milk receipts of all plants was 291,000 pounds in one week. Five of the
processing plants bottled milk in both glass and paper. All plants but
one handled ice cream and all but one processing plant made butter,
most of which was churned from sour cream.

The six plants were visited in November, 1953. Annual data were
obtained from the plants’ records regarding volume; insurance costs;
taxes; repair and maintenance costs; various factory supplies, such as
cleaning supplies, sugar and flavors for ice cream, cartons, ete.; truck
costs, including interest, licenses, insurance, gasoline, oil, batteries,
chains, tires and repairs; and general costs such as donations, adver-
tising and management. Water, fuel, and power costs were analyzed
on a monthly basis to determine adjustments which might be necessary
in adjusting utilization information to an annual plan. A description
of the building and equipment, building and equipment costs, purchase
dates and estimated life were secured as a basis for developing depre-
¢iation schedules. The prevailing rate of interest was noted.

In addition, during one week a complete labor utilization study
was made in the plant to afford a basis for allocating labor costs among
the joint operations.

The use of labor observations for a short time, such as that for
which observations were taken in the plants scheduled for the study,
has the advantages of allowing adequate attention to the adjustments
in labor and other resource use to meet day-to-day variations in plant
conditions and products. Such details would be buried in the summar-
ized cost records for longer periods. While it would be preferable to
take day-to-day records and make personal observations of plant opera-
tions over long periods of time, this would be a task beyond the resources
usually available for research.

30riginally these data were used to develop a method for an area analysis of fluid-milk distribution
costs under varying types of organization, Due to the inadequacy of transportation data a report will

not be made on the full analysis of the original pilot study. This report was made to the Western Regional
Dairy Technical Committee at the time of completion of the analysis.
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This study takes into account production conditions relative to the
volumes of the various products made by the plants during the short
time these plants were under observation. However, over a longer
period, with changing receipts of raw milk and changing market condi-
tions, volumes of the various products could be expected to change.

Therefore, one limitation of the present data and methodology is
that it may not include conditions related to the wider adjustments in
receipts and products that necessarily occur over a long period in a
joint-product operation with seasonal variations in raw milk receipts
and changing market conditions.

A second limitation in the analysis arises from the fact that no
attempt was made to determine whether the plants were operating at
efficient volumes for the combinations of equipment in use. The observed
costs used in synthesizing the hypothetical model plants therefore rep-
resent the low level of costs prevailing under existing operating condi-
tions without standardizing equipment. Alternatively, it is possible to
determine the combination of plant and equipment which would result
in the lowest cost for each size of plant studied.

Observed costs for existing circumstances were used because: (1)
Joint-product plants normally operate at various proportions of capa-
city and seldom at the ideal level, since market prices dictate the level
of production as well as do costs. Therefore, it is more realistic to ap-
proximate the operating levels usually found rather than the ideal
level. (2) Capacity is difficult to define in multi-product plants where,
at a given time, production of an individual product is geared to the
immediate short-run demand.

The observed data varied widely from plant to plant, particularly
in the time equipment was purchased, local wage rates, and manage-
ment situations. In order to study the effects of different volumes and
product combinations on costs, it was necessary to develop basic models
in which such cost factors were held constant.

The second set of data were derived from the observed conditions
and combined by synthesis into basic model plants. The basic model
plant data were synthesized from observed operating conditions with
all factor prices standardized. The product combinations in these model
plants include the fluid milk in cartons and glass containers, butter,
and ice cream. Most observed plants had this product combination.
The basiec model plants were developed on the assumption of the appli-
cation of the lowest cost operating practices observed in the area.* The
models thus constructed provided the data for a complete analysis of
differences of unit costs with different volumes of output, of the value
of additional volume, and of the net farm value of milk produced under
varied volume and product combinations.

The third set of data involved a modification of the input-output
data of the basic model plants. Certain products were eliminated from
the basic models. For example, instead of processing fluid milk in both
paper and glass containers, together with butter and ice eream as in
the basic models, one or more products were eliminated and the effects

4See Appendix, pp. 28-43, for more complete statement of assumption and methods used in developing
the model plants,
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on costs were analyzed. Five different product combinations were syn-
thesized from the so-called basic model plant data. The purpose of the
analysis using this type of data is to determine the combination of
products that will provide the greatest returns over costs at different
levels of output. These data were also used to develop an analysis of
product price variations that would justify changes in the production
combination.

In all, 30 model plants were synthesized. They reflect variations in
size from 9,080 pounds of 4.08 percent milk, or its equivalent, per week
in the smallest model to 145,230 pounds per week in the largest model.

The number of plants in each product combination is as follows:
(1) Five model plants processed and bottled fluid milk products in both
paper and glass containers, and also processed butter and ice cream.
(2) Five model plants processed fluid milk in glass containers but did
did not process butter or ice cream. (3) Five models processed and
bottled fluid milk in glass containers only and processed butter and
ice cream. (4) Five model plants processed fluid milk products in paper
containers only, and processed butter and ice cream. (5) Five model
plants processed fluid milk products, in both paper and glass containers,
and also butter, but did not process ice cream. (6) Five model plants
processed fluid milk products in paper and glass containers, and also
ice cream, but had no butter operation.

The costs were divided into the following seven classifications:
Capital, labor, container, non-dairy products supply, general expense,
truck, and raw material costs.®

Observed Conditions

The costs obtained or observed in the six plants studied were allo-
cated to processes and products wherever possible.

The average range of allocated costs are shown by products and
functions in Table 1.

Wide ranges in allocated unit costs existed among the six plants.
The major causes of these ranges were differences in capital invest-
ment and the efficiency of labor usage among the plants. For example,
Plant Y with about 13 times the volume of Plant X had only about
114 times Plant X’s investment in homogenizing equipment. Labor
required for the operation was chiefly that of setting up the homogen-
izer and pipelines and taking them apart and cleaning them. The total
labor in the operation used differed little regardless of volume. There-
fore, when unit costs were computed, the large difference in volume
applied to fairly uniform total costs resulted in a very wide difference
in the unit costs of homogenizing for the two plants.

Costs which could not be assigned to specific products or processes
were grouped under the following cost headings: Capital, labor, general
expenses, and management (Table 2). The unallocated costs per unit
also varied considerably from plant to plant.

5See Appendix, pp. 31-43, for explanation of these categories.
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Table 1.—Average and range of allocated processing and distribution costs in the
six observed dairy plants, by functions.

Weighted
Average cost Range of unit
Function Unit per unit costs
dollars dollars
I T e e arie Y, e el e e e o 1,000 Ibs. milk 3.53 252 - b5.68
HOMOPENIZALION & - «.¢ 47w ciaraiains siaisam s saieidle s sialas 1,000 Ibs. milk T4 29 - 447
Bottling:
T L A S P PR S A i e unit¥ L0050 .0028- 0125
e | e R HA S A R P e A unit* L0070 0043~ 0125
Chocolate deinle: o 5y daiinnat svius s siele gal. L0260 0120-  .0995
s B e e o O e gal. L0362 0210- 1121
Cream:
NH i Tl L et (e e A AmOE 1 gal. L0458 .0192- 1937
(B AR d PR |y e B i el gal. L0448 0304 2010
L e e R e e et o gal. 0414 .0212- 2024
SIATI 37 s i o i A T R e e N o £ T AT S kAT 1,000 bs. 249 244 - 3.03
3BT ¢ I ) YT St R SR T P e 1,000 Ibs. mix 100.18 16.73 -194.98
Butter:

Buttermaldng oG G st e e e e 1,000 1bs. 34.26 16.47 - 56.28
Butter- wrapping. Lol s s e 1,000 lbs. 19.25 748 - 39.83
Cottagecheese. |, . i i iiavisss s .16-o0z. pkg. L0460 .0375-  .0579

Sales:
Wholeaale. . oo s s e s e s s = 1,000 lbs, milk 4.56
et alls R R R S R e e e e 1,000 lbs. milk 3.79

*Quart equivalents.

Unallocated management costs varied widely between low and high
volume plants on one hand, and medium-sized plants on the other.
Management personnel in small volume plants spent most of its time
as plant labor, and management decisions required little time. The
large plants in the study had sufficient volume to also obtain low un-
allocated management costs per 1,000 pounds of milk received from
specialized management personnel. On the other hand, the middle-sized
plants in the study required approximately the same total management
costs as the large plants. As a result, with only medium volume, their
* management costs were high.

_ Unallocated labor costs per 1,000 pounds of milk received varied
inversely with volume, but general expenses and capital costs showed
a smaller relationship to output.

Totz}l costs were grouped under the same headings as unallocated
costs with the addition of a new category, supply costs. Each category
is discussed below.

Table 2.—Average and range of unallocated processing and distribution costs in
the six observed dairy plants. (Unit is 1,000 pounds of milk received.)

Weighted average Range of

Cost cost per unit unit costs
CAPILRI-CORED ;o =55 e oo v oot o s o S e e s m i T s e e ola s atada i $2.57 $1.88-$4.98
R O DT L e U LA T L AR 0L 1.86 0.42- 5.46
Generalicogba ol e G R A e e SR AT e e e SR 4.47 1.96- 8,72

Management . . . o1 e AT R Tes i e aFeraa LTl a e TR e T e A R e TR 1.74 0.15- 4.73




STUDY OF SMALL DAIRY PLANT PROBLEMS 11

Total Capital Costs.—Capital costs included depreciation, interest,
repair and maintenance, insurance and taxes.

The annual depreciation rate of the six plants averaged 6.44 percent
of initial investment and ranged from 5.2 percent to 8.77 percent of the
initial purchase cost. The average estimated investment of the plants
was 75.09 percent of the original purchase price and ranged from 63.16
percent to 84.17 percent. Differences in the amount of investment were
found to be due to the size of the plant and age of equipment.®

Depreciation (34 percent) and interest (29 percent) were the largest
components of total capital costs. Repair and maintenance accounted
for 21 percent of total capital costs; insurance and taxes for 21 percent
and 7 percent, respectively. Total capital costs (including both allocated
and unallocated costs) averaged $6.17 per 1,000 pounds of milk received
and ranged from $4.97 to $11.78.

With the exception of the smallest plant, the unit capital costs of
the observed plants varied inversely with volume. In fact, three plants
had practically the same total capital costs although their volumes
differed widely. As a result, their unit capital costs varied from $2.69
to $4.19 per 1,000 pounds of milk received.

The smallest plant studied was a simple plant with a limited number
of products, and plant and equipment investment held to a minimum.
These factors resulted in low unit costs.”

Total Labor Costs.—Total labor costs included the direct labor
which could be allocated to a product or process and unallocated labor,
such as cleaning plant and equipment, janitor services and labor delays.
Total labor for the six plants averaged $14.62 per 1000 pounds of milk
received. The allocated labor for all products and processes averaged
$12.76 per 1000 pounds of milk received and ranged from $10.01 to
$17.70 in the different plants. The average cost of unallocated labor
wa; $1.86 per 1000 pounds of milk received and the range was $0.42

to $5.46.%

The two plants with the highest unit labor costs also had the highest
capital costs and had the lowest volume of production. High labor costs
per unit of product were associated with a small volume of processing.

General Expenses.—General expenses include items such as fuel,
lights, cleaners, advertising and donations which cannot be allocated
readily to products and processes. Such costs averaged $4.47 per 1000
pounds of milk received and ranged from $1.96 to $8.72. Such items
as fuel, lights, and cleaners were related directly with volume.

Supply Costs.—The cost of supplies such as ice eream flavors, glass
bottles, paper cartons, etc., could be allocated directly to products or
processes. These costs averaged 34 cents per 1000 pounds of milk re-
ceived and ranged from 33 to 77 cents. Though certain supplies can

§With type of operation held constant,

"This plant is an example of the type of operation which is shown by this study to have the lowest
plant costs (pp. 17-18).

fPart of these ranges are accounted for by the degree to which labor could be allocated to specifie
functions in the individual plants or had to be thrown into unallocated labor.
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be purchased with quantity discounts, such discounts were not a sig-
nificant factor for these six plants; therefore, the unit cost of supplies
was fairly constant among plants handling the same products.

Management Costs.—Management costs as defined in this study
do not include time which management personnel spent in the plant
as plant labor. Total management costs tended to be related inversely
to volume in those plants which had specialized management personnel.
Small plants had practically no management function which could be
isolated Personnel worked as plant labor, and decision-making seldom
could be isolated from direct labor.

Data from the six plants surveyed show that a definite inverse rela-
tionship existed between their unit costs and volume. The major causes
of this relationship were the high capital and labor costs per 1000 pounds
occurring in all but one of the smaller plants.

The low unit costs observed in the smallest plant indicate that
smaller plants with high costs could reduce costs substantially and
thereby improve their competitive pesition by avoiding unnecessary
capital expenditures, improving plant organization, and simplifying
their operations.” Such possibilities will be at least partially explored
in the section of this report on “Best Product Combination for Plants
of Different Sizes.”

Basic Model Plants

The basic plants in this analysis are the models showing processing
costs for all products, fluid milk in paper and glass, butter, and ice
cream. In addition, the model plants carry delivery costs for local dis-
tribution only.!° It is from these basic models that the other groups
of plant models are derived.

Capital Costs

Capital expense is made up of depreciation, repair, insurance, taxes,
and interest, Table 8. The larger plants have lower capital costs per
1,000 pounds of milk than the smaller plants. The effect of volume on
capital costs is greater in the smaller plants than in the larger plants.

Labor Costs

The basic model plant analysis indicates that plants processing
9,080 pounds of milk per week have unit labor costs over 80 percent
higher than plants processing 145,280 pounds per week, Table 4. The
model plant processing the smaller volume has labor costs of $22.75
per 1,000 pounds of milk processed when the wage rate averages $1.47
per hour for plant labor. The sales labor cost per 1,000 pounds of milk
does not vary with the size of the plant because it has been computed

9Previous work carried on at the Utah Agricultural Experiment Station, under the direction of the
‘Western Regional Dairy Marketing Research committee confirms this conclusion (ALLRED, WELLS M. and
WiLLis, JouN L., Can Small Plants Process Every Other Day, American Milk Review, August, 1954).

10See Appendix Table 1 for a detailed breakdown of costs. Methods and assumption used in developing
these model plants are given in the Appendix, pp. 28-43.
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Table 3.—Annual capital expenses per 1,000 pounds of milk of basic model dairy
plants, by size.

Insurance,
Plant Plant tax, and
designate size Depreciation Repair interest
pounds dollars dollars dollars
Nt Varalathi s i e s e e s 19,080 7.44 6.49 12.68
e W P e £t e o e tie et L) 4.01 3.47 6.95
%, 0 B et e LR T 1 ] ) e el NS Al A 36,320 2.99 2.39 4.91
g A S S e e T P e S I R e 72,640 1.70 1.37 2.96
B S e o o A e S P e o LA 145,280 0.97 0.82 1.94

on a commission basis. However, the plant labor cost does show con-
siderable effect of scale. In fact nearly $9.00 of the difference in costs
between the two plant sizes can be explained by the difference in the
plant labor costs. Most of the rest of the differences in unit labor costs
between the various sizes of plants can be explained by the costs of
the office labor. Table 4 also shows that plants of different sizes oper-
ating under the same wage rates have substantially different unit labor
costs. In order for the smaller plants to compete, external economies
of the market must be realized by small plants to make up the basic
differences in plant labor costs.

Container Costs

The container costs per unit are shown in Table 5. The costs of
paper containers are calculated for two types of machines. One type
bottles milk in preformed containers and the other bottles it in con-
tainers that are shaped during the bottling process. The preformed
cartons cost about 1 cent per quart more than the other type. Prices
of containers of other sizes have the same general relationship between
the two types.

This table shows that the plant bottling milk in cartons that are
¢ formed during the bottling process has quite a cost advantage for con-
tainers over a plant that is bottling in preformed cartons. Most smaller
plants use the preformed cartons because of the lower equipment costs
while the larger plants use the other type. The equipment used in the
basic model plants has been selected on the basis of the lowest total
costs, equipment, labor, and carton costs. This results in the selection
of the preformed carton in the two smaller plants. At 36,320 pounds

Table 4.—Weekly labor and management expenses of the basic model dairy plants,

by size.
Per 1,000 pounds of milk received
Plant Plant Office Sales Manage-  Total per
designate labor labor labor ment 1,000 pounds
dollars dollars dollars dollars dollars
T Wi s i e S Pt A s e A e 11.66 2.20 T.06 1.83 22.75%
L S e, P e T P A 777 2.56 T.06 1.67 19.06
T e e e S e e e Tt 5.83 2.56 7.06 1.58 17.03
L S e A e e i) 3.89 1.92 T7.06 1.54 14.41
T T R e A R e T N 291 96 T7.06 1.52 12.45

*Includes cost of hiring CPA to keep books in lieu of ,office force.
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Table 5.—Container costs of basic model dairy plants, by type of container.

Preformed Formed
Container type per unit cost per unit cost

dollars dollars dollars
e TR T L IR S SR O S DB - vt 18— Tt
Glass bottles, M-pt.. ... ..............ooiiiiinnnnnin.. L S e o e e
b A ) T R e R s i N e 0250 0154
B A T GO R REE Dl = = s e e e e N ek e e e s 0210 0099
Bapar container MoDb. . . ciri i e e e e s | e L0180 0091
Butter parchments, 1-lb.. ..............cconvivivnnenn. L T et Ll
Buttereartons, 1=1b.. o5 oonirmnit ioeinin sl biys SOTGIE [0 N e e = R
Butter boxes, B0-db.. ....... 00 i iii i iii e ;11T e B
Batter hox/ Hner 5 e s i s el e A E o o bt 4 L e R
Butter AN DI T OE v e i v hs 1 ey slol ot elaehn e o a s els miata e 2340
Ice cream containers, gallon. ... ...........¢c.o0nuunnn.. L T L | I o
Cottage cheese containers, 16-0z........................ WS ST S R e

per week the costs of the two types were about the same with a slight
advantage in favor of the formed carton.

Non-dairy Product Supply Costs

The total non-dairy supply cost for a product is determined by the
unit price times the number of units used in the plant, Table 6. These
costs were determined by a formula and all sizes of plants used the
same product ingredients. There is no advantage of scale as far as the
cost of the non-dairy produects supplies are concerned.

Table 6.—Cost of non-dairy product supplies per unit of product for basic model
dairy plants, by supply item.

Unit of

Supply item Product use product Amount
dollars
Chocolate flavoring. ................0.. Choeolate drink. . . ........... b e Quart L0295
Cnltnra ¥, ol ale wnlle B el o b il Cattrred it . v e Al Quart 0076
O L. A S ] L T A R T ..Pound 0010
(o5 Dot e o L il el cvnea.CoOttage Cheese. . ............ : . .Pound L0008
T e e G K0 CremmyE e s s ey .. Gallon 0791
Powdered aldm. .. ......c.ocvivviinnins 3 M e S P P Gallon L0460
SEABIMERr L e o o s his sl s A T L e e A Gallon 0035
FARNOT oot s S s e e MR s Koo Craam. ok il ikl S Gallon 0735

*This is a weighted average flavor cost.

General Expenses

General expense, which includes such items as factory cleaning sup-
plies, fuel, light, and power, are determined for the model plants by
using an estimating formula based on observed data.'* Some are figured
directly in dollars while others are determined in physical units.

Truck Costs

The fixed and variable truck costs are shown in Table 7. The costs
are computed for four types of trucks. These types or sizes are the ones

"The formulas are shown in the Appendix, page 40.
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customarily used in this area. The cost estimates may be considered
as approximations of normal costs for these types of trucks. The costs
of a 34-ton route van as shown in Table 7 do not necessarily fit any
one make of truck. It is only an average cost for a 34-ton route van.
The fixed costs per week vary among the types of trucks, the larger
truck having the higher fixed cost. The same variable costs, however,
were used for all sizes of trucks in setting up the model plants.

Table 7.—Truck costs per week, fixed and variable costs per mile for basic model
dairy plants, by type of truck.

Fixed cost Variable costs
Type of truck per week per mile
dollars dollars
B{-ton ronte vani(retail)s . i s v iinli L SRR e s R e e 11.98 0917
2-ton refrigerated van (wholesale)....................cccoviiiiinnnnn. 14.10 L0917
2-ton refrigerated van (icecream)......... ... ... ... .. . iiiiiiiaaan. 17.26 0917
o s T LB R S e e S e e R e e S S 23.09 0917

There was not a sufficient number of observations to obtain the
variable costs, including gasoline, tires, oil, ete., by different types and
sizes of trucks. Therefore, the data on variable costs have been syn-
thesized for a 34-ton retail route van.'* Thus, in the models, variations
in total costs among different types and sizes of trucks are due to dif-
ferences in fixed costs. Variable costs have been stated on a “per mile”
basis because cost per mile is a more applicable incremental unit to
consider in deciding whether to extend a route than cost per 1000
pounds of milk received.'?

The difference in fixed costs between the ice cream van and the
wholesale milk van is due to the type of refrigerated box required for
the ice cream truck. The more elaborate refrigeration required for ice
cream makes ice cream vans more expensive than those used for whole-
sale milk delivery. The higher cost for the dual-temp truck is likewise
due to the more expensive body.

Milk and Cream Costs

In estimating the cost of marketing milk and cream in the basic
models it was assumed that the price of milk delivered to the dairy
was $6.05 per 100 pounds of 4 percent milk and that of cream was
$0.60 per pound of butterfat. This was the current price paid during
November, 1953. The cream purchased was sour cream used wholly
in butter production.

'2Additional information obtained from a Boize, Idaho, dairy indicates that smaller trucks have lower
costs than larger trucks operating under the same conditions. Under the operating eonditions of the plants
studied, the wholesale trucks had longer hauls with relatively fewer stops than the retail trucks and the
variable costs per mile were approximately the same.

13In the market area analysis, the transportation information was not adequate to determine the
additional costs of added delivery in terms both of distances and of volume of sales. One should be able
to add the incremental cost of processing to incremental costs of delivering. This total increment cost
should be compared to the incremental revenues of a given stop, town, or vol . This parison will
determine the economie feasibility of including sueh a market in the eentralized plant system. Also included
should be information on physical sizes and the characteristies of the trucks. These data should desecribe
the number of units of glass or paper that could be handled. The original data were especially lacking
in eapacity information on dual and tri-temp trucks. The quantity these trucks ean hold does not give
the basic working relationship. For example, a truck may hold 500 gallons of ice cream, but because he
]}Ias imp;rlcct knowledge of store needs, the driver will not be able to sell 500 gallons without reloading

is truck.
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Total Costs

The two total major cost elements in total costs are capital and
labor. The total costs are shown per 1000 pounds of milk received for
the six sizes of plants, in Table 8. The capital cost per unit in the
smallest plant was greater than labor cost per unit; as the plant size
increased the capital cost became less per unit relative to the total
labor cost. The differences between capital and labor costs are more
significant as the plants become larger. A plant processing 9,080 pounds
of milk per week has capital and labor costs per unit of about $33 more
than a plant processing 145,280 pounds per week. The differences in
cost elements other than capital and labor are minor. The total unit
capital and labor cost difference between the smallest and largest plant
is about $36. Capital accounts for over $26 per 1000 pounds of milk
or 37 percent of total unit cost in the smallest plant, whereas it amounts
to only $2.65 per 1000 pounds or about 13 percent of total unit cost in
the largest plant. On the other hand, the labor cost is nearly $23 per
1000 or 31 percent of the total in the smallest plant compared with
less than $11.00 or 43 percent in the larger plant.

The increase in labor cost as a percent of total cost in the larger
plant was caused by the increased relative importance of selling and
management to larger plants. Plant and office labor cost per unit de-
creased rapidly as plant size increased, whereas selling costs remained
constant and management costs decreased only slightly.

The other cost elements—container, non-dairy produects supply, and

Table 8.—Cost per 1,000 pounds of milk by size of basic model dairy plants, by
cost element.

Cost per 1,000 pounds of milk

Pounds of milk received per week
Cost

element 9,080 18,160 36,320 72,640 145,280
'- dollars dollars dollars dollars dollars
(o - T e B e 26.61 14.43 10.29 6.03 3.73
Labor
R Th0 e i e s e bt T g g R 2 11.66 777 5.83 3.89 2.91
L R s S L 2.56 2.56 1.92 .96
R o TV rariy iy o v ea s EL s B T e Y Tae e Y Sk 7.06 T.06 7.06 7.06 T.06
NANAPOIMEDT o2 5 Ll e Sl iaTi e ach s eiaiphb S an e 1.83 1.66 1.58 1.54 1.52
o e A A A A S T A e R e I T b e e 22.75 19.05 17.03 14.41 12.45
Container:
Fhaid produets. - oL U0 U e e T7.72 7.72 4.66 4.67 4.67
BIar ik vaias e St ST 20 .20 .20 .19 .19
TCB CTBAT. ., \ . evcvernnnresnnsnnssnnrnnsrs 1.32 1.32 1.32 1.32 1.82
Cottage dheaga oAt I Ie LB Soe o i 06 .06 .06 .06 06
] P B s o - Sl 9.30 9.30 6.24 6.24 6.24
Non-dairy product supplies.................... 2.22 2.12 2.12 2:12 2.12
Generalsupplies. .. ........coimiiiiiinnneaan 8.75 5.43 3.78 2.93 2.50
Truck expenses:
T D T T o R e R P e S 1.92 1.11 A6 87 .93
2-ton van (wholesalemilk). ... ............. ..... 1.04 .06 .59 .85
2-ton wan'{leateTetian). < <ol S m L RS e lnes - B 30 .16
Svton van Sdual-Tamp) S Tl T e A s e et bl e .93 .36 18
L B R e e e T 1.92 2.15 2.45 2.12 2.12

b o e AT T1.55 52.48 41.91 33.85 29.16
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truck expenses—increase as a percentage of total cost as plant size
increases. General expenses, on the other hand, decrease as a percent
of the total cost as plant size increases.

Other Product Combinations

In the previous section we constructed basic model plants, in which
the plant sizes and product combinations were similar to those encoun-
tered in the survey area. In this section an analysis will be made of
costs in which different produet combinations from those included in
the basic model plants will be studied. The purpose of this analysis is
to answer the question: How much more or less will it cost per unit
for different sizes of plants to produce different product combinations?

The cost of the other product combinations is determined from the
basic models. If it is desired to determine the cost of producing milk
in a plant which bottles milk in glass bottles only, this cost is discov-
ered by deducting the cost of processing milk bottled in paper from
the total costs in the appropriate model plant. The paper bottling
equipment also is deducted from the basic models as is also the cost
of supplies associated with paper bottling. In a similar manner costs
of a plant that is bottling milk in paper and glass and processing all
products with the exception of butter are determined by deducting the
processing costs of butter, which include equipment, supplies, and labor,
from total costs in the basic model plants.

The comparison of costs by elements for the different-sized plants
and the different process combinations are shown in Tables 9 to 13.
The costs thus presented are only a part of the picture. This section
concentrates on the unit costs of different-sized plants. Differences in
levels of costs in comparison with revenues of the various combinations
are considered later.

Plants Processing Fluid Milk
Products in Glass Containers

Costs of plants processing milk in glass only and processing neither
ice cream nor butter are shown in Table 9. This table shows that the
relationship between the cost elements remains the same as those in the
basic model. However, the cost per 1000 pounds of milk for this type
of plant is considerably lower than that of the basic models. This is
due to the deductions of the costs of manufacturing ice eream, butter,
and paper cartoned milk. These reductions include building facilities,
equipment, labor, containers, and manufacturing supplies. The differ-
ence in the total cost between a plant processing 9,080 pounds and one
processing 145,280 pounds is about $32.00. This difference is made up
of two major factors, the differences in capital cost of about $19.00 and
in the labor cost of about $8.00 per unit. The general expenses account
for about $6.00 difference in unit costs. However, truck expenses are
greater per 1000 pounds of milk received in the larger plants than in
the smaller plants. The small plant operator can deliver all of his prod-
ucts with one small truck.
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Table 9.—Processing costs per 1,000 pounds of milk received by different sized
plants bottling milk in glass containers, by cost elements.

Processing costs per 1,000 pounds of milk received

Plant size in pounds of milk per week

Cost elements 9,080 18,160 36,320 72,640 145,280

dollars dollars dollars dollars dollars
Y e e o e e g b P L e e b 11.54 7.28 4.74 2.85
TEINOT s 215 o et o i ol e T 20.46 17.74 15.79 14.06 12.11
ContAneTrs; ;i soasia s crase e 248 2.48 2.48 2.48 2.48
Non-dairy processing supplies. .. ...... .. T A M e n e il e e O S et S e
General supplles. .. ....... . coiiiiiiiiieien 8.31 5.16 3.58 2.719 2.37
Track GXDENBOR ., & 452 o i iaias siaiinsaaininangnass 1.93 2.74 2.74 2,82 2.59
|y Y P S e N 5 e U e S e 54.43 39.66 31.87 26.88 22.40

Larger plants have a greater degree of specialization in their truck
fleet. Only a portion of the capacity of each kind of truck may be used,
and considerable duplication of routes may occur because different
kinds of trucks may have to deliver at the same stops.

A more pronounced reduction in unit costs with increased volume
occurs in plants bottling less than 50,000 pounds of fluid milk in glass
per week than in larger plants.

Container costs per unit of these plants remain the same regardless
of size because the larger observed plants did not realize substantial
quantity discounts in purchasing these containers.

Plants Processing Fluid Milk in
Glass, Butter, and Ice Cream

The cost elements for each plant processing milk in glass only and
processing ice cream and butter are shown in Table 10. The costs per
1000 pounds of milk received are greater for these plants than for those
just discussed. This is due to the addition of the costs of the ice cream
and butter equipment and supplies to the product combination. There
is a difference of about $36 in total costs between the smallest and the
largest plant in this group. Capital and labor unit costs show the great-
est reduction as the plant size increases. There is a difference of $23 in

Table 10.—Processing costs per 1,000 pounds of milk received by different sized
plants bottling milk in glass only and processing ice cream and butter,
by cost elements.

Processing costs per 1,000 pounds of milk received

Plant size in pounds of milk per week

Cost element 9,080 18,160 36,320 72,640 145.280
dollars dollars dollars dollars dollars
e T LR o L e e e 26.33 14.13 8.86 5.565 3.33
R O s ot v o T e 5 e i el 2 e e Ao 22.05 19.33 19.256 16.63 14.67
W TN RN s o e R TR T e s P SN L 4.06 4.06 4.06 4.06 4.06
Non-dairy processing supplies. .. .............. 2.12 212 2.12 212 212
General supplies. ................c.... ... BT6 5.43 3.77 2.93 2.60
Truck eXPenBeS .~ . .o ih sl onmaesdesosass 1.93 2.74 2.74 3.12 2.756

o 1 ) P o e A M e e et e T 65.24 47.81 40.80 34.41 29.43
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capital unit costs and about $8 in labor between the largest and smallest
plants. The smaller plants that have ice cream and butter cannot use
their labor as efficiently as the larger plants. A certain amount of idle
labor is necessary when processing ice cream or butter. As the volume
of the product increases, there is less idle labor per unit of output. The
larger plants also employ larger equipment which has a greater hourly
output. This requires less labor per unit of output. These two factors
are the major reasons for lower unit labor costs for the larger producers
of ice cream and butter.

The non-dairy processing supplies are the same per 1000 pounds of
milk for all sizes of plants. In this combination, as in the others, the
product supplies are computed on a formula basis.

Plants Processing Fluid Milk in
Paper, Butter, and Ice Cream

The costs per element for plants processing milk in paper and proe-
essing ice cream and butter are shown in Table 11. The difference in
total costs between the largest and the smallest plant is about $40 per
unit. The smallest plant had a cost of $69.56 per 1000 pounds of milk
received, whereas the largest had total costs of $29.42. The difference
in capital costs between the smallest and largest plant is about §22
per unit. The small plant had capital costs of $25.37 per 1000 pounds
while the large plant had costs of $3.86 per unit. The difference in
labor cost between the two sizes of plants was about $7.40. The small
plant had a labor cost of $19.20 and the large plant had a cost of
$11.82 per 1000 pounds of milk received. The difference between the
capital and labor costs of the large and small plants accounts for most
of the difference in the total cost. The differences in the container costs
are due to the type of equipment used. In each case the type of con-
tainer equipment assumed to be employed was that which resulted in
the lower total costs for each size of plant.

Plants Processing Fluid Milk in
Glass and Paper Containers, and Butter

The costs for a plant processing milk in glass and paper containers
Table 11.—Processing costs per 1,000 pounds of milk received by different sized

plants bottling milk in paper and processing ice cream and butter, by
cost elements.

Processing costs per 1,000 pounds of milk received

Plant size in pounds of milk per week

Cost elements 9,080 18,160 36,320 72,640 145,280
dollars dollars dollars dollars dollars
L8 1 ey PR S R I Ay Ay 25.37 13.64 9.93 6.18 3.86
Labors i st s g SR N ... 19.20 16.48 16.39 12.80 11.82
Containers. .. ... T T il (T s P L 8 1 ] 12.20 7.59 7.59 7.59
Non-dairy processing supplies. . ... .. .. .. 2.12 2.12 212 212 2.12
General supplies. ... ... .. . . RN, erwieed 281D 5.43 3.77 2.93 2.50
Truck expenses, . ... ... .. op 1.92 1.89 1.93 1.75 1.58

BRI o B st 3ot (et ... 69.56 51.76 41.73 33.37 29.42
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and processing butter are shown in Table 12. The total cost for a plant
with a volume output of 9080 pounds per week is $66.18 per 1000
pounds. The total cost for a plant processing 145,280 pounds per week
is $24.45, or about $42 per 1000 pounds less than the unit cost in the
small plant. Again the major difference in costs is in capital and labor,
primari&y capital. This difference is about $22 per 1000 pounds of milk
received.

Table 12.—Processing costs per 1,000 pounds of milk received by different sized
plants bottling milk in glass and paper and processing butter, by cost

elements.
Processing costs per 1,000 pounds of milk received
Plant size in pounds of milk per week
Cost elements 9,080 18,160 36,320 72,640 145,280
dollars dollars dollars dollars dollars
Gl ety st AL T ) et L s L i 25.10 13.42 9.83 5.81 8.55
B OO i oy s s Tt g i e e T . 22.23 18.54 16.52 13.89 11.46
CoNtaIMers: i\ vii av il ain s S bte sy D 8.01 4,95 4.95 4.95
Non-dairy processing supplies. . . .............. AT A7 A7 A7 b |
Genearal supplies. .. .ii i e il s e s e 8.75 5.43 3.77 2.93 2.50
Truck expenses. . ... .... A s s e kD 2.04 2.12 1.65 1.82
A\ Py [P e AT A Y S T T B W A . 66.18 47.61 37.36 29.40 24.45

Plants Processing Fluid Milk in
Glass and Paper, and Ice Cream

The costs for plants processing in glass and paper and processing
ice cream are shown in Table 13. The difference in total costs between
the largest and smallest plant processing these products is about $41
per 1000 pounds of milk received. There is a difference in capital cost
between the small and the large plant of about $21. The difference in
the labor cost between the small and large plant is about $11. The dif-
ferences in labor costs among all the combinations between the large
and small plants are about the same, about $11 per 1000 pounds of
milk received. However, the level of the labor costs between the various
combinations are different.

Table 13.—Processing costs per 1,000 pounds of milk received by different sized
plants bottling milk in glass and paper and processing ice cream, by
cost elements.

Processing costs per 1,000 pounds of milk received

Plant size in pounds of milk per week

Cost elements 9,080 18,160 36,320 72,640 145,280
dollars dollars dollars dollars dollars
Co71 " | -1 SR R e e e T 24.78 13.19 9.566 5.66 3.54
Labor. . .. : Tt by g 18.10 16.97 13.45 11.01
(B3 e e e S R U P e 9.10 9.10 6.04 6.04 6.04
Non-dairy processing supplies. . . .............. 2.09 2.09 2.09 2.09 2.09
General supplies. ......... L Rn kT T sEkhe) (BedD: 5.43 3.77 2.93 2.50
Truck expenses. .. .........c-...... G e D 2.04 2.41 2.07 2.04

L 1o T DO T e o O PTG 68.43 49.95 40.83 82.24 27.22
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Total Costs Variations for Model Plants

The total costs for the different sized plants and for the different
product combinations are shown in Table 14. When a change is made
in the product combinations, changes in costs cccur. The cost change
is measured from the basic plants which process all products. In all
but three cases, this change is a reduction in total costs due to reduc-
tions in equipment and labor force with fewer products. In the 72,640-
pound plant size where the combination of fluid milk in glass containers,
butter, and ice cream are processed, there is an increase in cost of
$44.61 per week over the basic model plants. The other two cases are
at the size of 145,280 pounds of milk per week where the combination
includes milk bottled in glass, butter, and ice cream; the total cost
increased $52.68. When this size plant processed milk in paper cartons,
ice cream, and butter, the cost increased $50.09 over the basic model
plant of the same size. These increases are caused by the need for
purchasing larger bottling equipment when the total output is proc-
essed in one type of container.

At all volumes of output the plant processing milk in glass bottles
without processing ice cream and butter has the lowest processing costs,
Table 14.

Table 14.—The effect on total costs of various sized model dairy plants, by different
production combinations.

Pounds of milk re-

ceived per week 9,080 18,160 36,320 72,640 145,280
Production Changes Changes Changes Changes Changes
combination® Totals  over | Totals  over | Totals over 1 Toltals over | Totals over [
(Dollars) (Dollars) (Dollars) (Dollars ) (Dollars )
I(GPIB)..... 648.76 cive.. 95403 Cfis 1,520.51 st feromn 2 R0OATRL B it 422401 aiaes
i 14 e s e 494.16 —154.60 723.14 —230.89 1,157.86 —362.65 1,952.91 —502.26 3,254.42 —969.69
III (GIB)........ 592.41 — 56.356 871.31 -— 82.72 1,481.96 — 38.556 2,499.78 + 44.61 4,276.79 -+ 52.68
IV (PIB).........631.57 — 17.19 943.04 — 10.99 1,615.63 — 4.88 2424.01 - 31.16 4,274.20 4 50.09
V (GPB)........600,92 — 47.84 867.69 — B86.34 1,356.91 —163.60 2,185.356 —319.82 8,552.24 —6T1.87
VI (GFD... .621.81 — 2745 91020 -— 43.83 1,450.556 — 69.96 2,342.38 —112.79 3,754.98 —269.13

* G refers to glass bottled milk.
P refers to paper cartoned milk.

Ir
Br

efers to ice cream.
efers to butter.

Plant Revenues

Costs are only one side of the problem that must be considered when
looking at the plant as a whole. The other side is revenue. A plant that
lowers cost by dropping some products will at the same time lower the
revenues by the amount resulting from the sale of these items. The
loss in income may be greater than the reduction in costs. Therefore,
in determining what combination of products will result in the greatest
net returns to the producers and handlers, one must consider costs in
relation to revenues. The assumed revenues for the various size plants
and combinations are shown in Table 15.'* The revenues for a plant

14Appendix Table 10 shows the volumes of each product processed, its selling price, and the revenues
from the hasic model plant processing 9,080 pounds of milk per week.



22 IDAHO AGRICULTURAL EXPERIMENT STATION

Table 15.—Total revenues of model dairy plants processing 9,080 pounds of milk,
by production combination.

Revenues

Plant group™ Wholesale Retail Total
dollars dollars dollars
TSGR TEY UL L st Dol L gl o b el oo Sl S el T796.31 249.99 1,046.30
TL08) s os e mimin e e, . it A Ml e 210.02 518.37 728.39
REE GRS 2is 2 i ate s e i w1 T oo oy, R S m AR 520.50 525.87 1,046.37
1 B L it e e e . B72.82 172.10 1,044.92
NP ) 2 e e ke vt n a s vt a e slra e s o AT ity v TeD.09 247.99 974.28
N G ) e T et 2 5 L a1 W 1M ) T 602,17 248.49 B50.66

# (G refers to glass bottled milk.
P refers to paper cartoned milk.
I refers to ice cream.
B refers to butter.

that does not process butter, for example, would not include the butter
revenues of the basic plant. The revenues for a plant with 18,160 pounds
of milk per week would be double those which are shown in Table 15.

Net Plant
Value of Milk for Plants of Different Sizes

The net plant value of milk for the basic model plants and the five
other production combinations are shown in Table 16. This value is
the value of milk to the plant after paying all costs other than milk

Table 16.—Net plant value of milk testing 4.085 percent butterfat delivered to
different sized dairy plants, by different production combinations.

Net plant value per hundredweight milk

Pounds of milk received per week

Production
combination® 9,080 18,160 36,320 72,640 145,280
dollars dollars dollars dollars dollars
ST D e e s RS e o . MR 2.78 4.64 5.68 6.48 6.94
B g S b e e e e i 2.58 4.06 4.83 5.33 5.78
R G B e e (Y m e e/ Tl et s o A e 3.36 5.09 5.79 6.42 6.91
I P e et s e aralhan o b sl e e i v s 2.91 4.68 5.68 6.51 6.89
W LEPEBY . i it b s i e i 2.47 4.22 5.34 6.12 6.61
VL (L) e e i B e (s i e e 2.53 4.87 5.37 6.14 6.65

* (G refers to glass bottled milk.
P refers to paper cartoned milk.
I refers to ice cream.
B refers to butter.

costs and varies with the production combination and size of plant.'*
This table shows that in all cases larger plants can pay producers more
for milk. If a small plant is a necessary part of the marketing system
and must be maintained over a long period of time, producers will not
be able to receive as much for milk delivered to small plants as can be
obtained from larger plants if other plant costs per unit, such as labor
rates per hour, are the same. On the other hand, producers that have

15When the supply and demand conditions warrant it, small plant operators often forego a part of
their interest and management returns in order to pay a higher value for needed milk.



STUDY OF SMALL DAIRY PLANT PROBLEMS 23

no alternative markets or have production alternatives that return
substantially lower income may consider a lower producer price at the
small plant justified.

Best Product
Combination for Plants of Different Sizes

The combination of products that are processed, as well as size of
output, affects returns to the handlers and producers. Figure 1 indi-
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Figure 1.—Weekly profits of fluid milk plants processing various product com-
binations with constant factor-prices, by size of plants.
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cates the weekly profits of various sized plants processing different
product combinations when the prices paid within a given sized plant
for labor, milk, management, and interest, ete., are the same.

The economic selections of best produet combinations have been
based on the following assumed prices: Butter—66 cents per pound;
ice cream—$1.26 per gallon; and milk—20 cents per quart.'® If the
prices change on any one of these four products, this may change the
product combination that will bring the greatest net returns. At each
plant size there is an allowable price change before a change in product
combination is justified, Table 17.

Table 17.—Allowable price changes for the continuation of the production of specific
product combinations in plants of different sizes by various products.

Price chanveg on various preducls

Plant size (pounds nl' mllk per week)

Product nll;rr I::ll Unit 9,080 18,160 36,320 72,640 145.280
dollars dollars  dollars dollars  dollars  dollars

Butter. S e s DD Pound —.1136 —.1376 —.1524 —.1€38 —.1547
Ice Cream. .. R T e o el T Gallon —.2910 —.3487 -—.3761 -—.3917 -—.3630
Papbe=dies v on s ik e e 201, Quart +.0230 4-.0169 +.0039 —.0207 -—.0014
Glass : AP A Ay A £ L Quart —.0181 -—.0120 -—.0032 -.0282 —.0070

Information in Table 16 and Figure 1 shows that the best returns
for the plant processing about 73,000 pounds of milk per week can be
reached by processing milk in paper, ice cream, and butter. If a price
change of a minus 16.4 cents per pound oceurs in butter, this plant
will be as well off either producing butter or not producing butter when
butterfat is purchased at 60 cents per pound, Table 17. If the price
change of butter drops more than 16.4 cents, the plant will profit, in
the long run, by discontinuing the butter operation. Similarly, the
allowable price reduction for ice cream is 39.2 cents per gallon. Long
run adjustment will not be made by the plant if the ice cream price
does not drop more than 39.2 cents per gallon. If the price drop is
greater than 39.2 cents, the plant will drop ice cream in time. This
plant will not include milk bottled in glass unless a price increase of
2.9 cents per quart occurs. If the price increase which occurs is greater
than 2.9 cents, then the plant should bottle milk in paper as well as
in glass. Conversely, this plant will change from milk bottled in paper
to milk bottled in glass if the paper price is decreased by more than
2.1 cents per quart relative to the present price.'”

These allowable price changes are based on the assumption that
the plant will be bottling milk either in glass or paper or both depend-
ing upon the cost and price relationships. If a plant is bottling milk
in glass, the three allowable prices for butter, ice cream, and paper are
pertinent. On the other hand, if this plant is bottling in paper, the
three prices, butter, ice cream and glass, would be pertinent. The allow-

16These are composite prices; the total revenues, both wholesale and retail, are divided by the total
number of units.

"Each of the above solutions are pama‘l snlutmns The values given in Table 16 apply when the prices

of the other three products remain . Simult changes in the prices of more than one
product ean be appraised in a manner similar to that explained above.
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able price changes do not mean that this plant will disecontinue opera-
tions on all products. The allowable price changes are based on the
assumption that fluid milk will continue to be processed.

The allowable price changes are determined for five sizes of plants,
Table 17. This table indicates that the small plants will continue proc-
essing a given production combination with wider changes of fluid milk
prices than the larger plants. On the other hand, the larger plants can
stay in ice cream and butter with wider price reductions than can the
small plants. This seems to be in accord with experience. Small special-
ized ice cream plants are not common while large ice cream plants are.
The trend for butter plants is in the same direction. On the ot her hand,
small specialized fluid milk plants exist.

Size Necessary for Economic Survival

Plants processing less than 41,000 pounds of milk per week will have
to make adjustments in factor prices if they are to continue in opera-
tion over a period of time, Figure 1. These plants are not receiving
a normal profit and so will not be able to maintain and replace the
plant facilities when they wear out. The assumed price of milk in the
costs underlying Figure 1 is $6.05 per 100 pounds of 4.08 percent milk.
Also assumed is an 8 percent interest, $1.47 per hour for labor, and
varying amounts for management.'* The adjustment in the price of
milk that would be necessary to keep in operation a plant which
processes 36,320 pounds per week would be $0.37 per 100 pounds,
Table 16; for plants processing 18,160 and 9,080 pounds of milk per
week, the adjustment would have to be $1.41 and $3.32 per 100 pounds
of milk respectively.

Table 18.—Value of increased volume of milk in terms of additional miles of
transportation and dollars between basic model plant sizes.

Difference in total Increased distribution Value per quart of

_ Between revenue and total cost  route mileage at 10  maintained volume
. plant sizes beiween plant sizes cents per mile purc
dollars miles per week dollars
X AN N LR e 61.86 618 018
oX and 4AX . ... ianhaaaaieie 158.78 1,588 023
AR andICBX, vy s el e 521.86 5,219 038

8X and 16X..... .. ..-ccconiinaannn 1,144.05 11,441 042

How Much Is Increased Volume Worth?

Figure 1 and Table 18 show the economic incentive that a plant
has for increasing size. A plant of a capacity of 9,080 pounds of milk
per week has an incentive of $61.86 per week to increase to 18,160
pounds. The $61.86 is the increase in returns over costs when operat-
ing a plant at 18,160 pounds per week instead of 9,080.

A plant of 72,640 pounds per week has an incentive of $1,144.05
per week to increase its plant volume to 145,280 pounds of milk per

16See Appendix Table 1 on management costs by basic model plant sizes.



26 IDAHO AGRICULTURAL EXPERIMENT STATION

week.'* The plant can spend the $61.86 per week, in the case of the
small plant, or the $1,144.05 per week in the case of the large plant, in

various ways to increase volume.

Small plants have two obvious alternatives in trying to meet the
competition of larger plants. The first is to reduce unit costs while
retaining their present volume; the second is to reduce unit costs by
increasing volume. Each plant must find its own way to take care of
its problems. Regardless of which method or combinations of methods
a plant manager may select to improve his plant’s competitive posi-
tion, he must have a reasonable expectation that the increase in volume
(or drop in costs) will be sufficient to justify his expenditures.

Reducing Costs Without Increasing Volume

The analysis shows that normally plants receiving 41,000 pounds
of milk or less per week cannot meet expected long-run costs, including
the producer prices of milk used in the study. Obviously, therefore,
only under circumstances extremely favorable to survival could a smaller
plant endure over a long-run period.

In instances where producers have no other outlets for milk or cream
except a small local plant, they may find it to their advantage to accept
a lower price for their farm milk or cream, rather than change to some
other farm enterprise.

Similarly, where the local opportunities for labor are limited, labor
costs might be reduced by using part-time labor, or family labor, or by
some other device.

Equipment costs often can be reduced by buying used equipment.

A study in Utah indicates that some opportunity for lowering costs
may be possible by every-other-day processing of milk.

Adjustments in the combination of products may make it possible
to compete with larger plants. A plant that could not compete with
large plants in paper-cartoned milk might be able to do so by bottling
in glass.

Retail sales may be stressed over wholesale sales. Emphasis may
be placed on service or quality, rather than retail price.

In cases where the plant processes by-products at such a small vol-
ume that costs per unit are high, the plant might be better off to dis-
continue the processing and purchase the by-products. This course is
feasible only if by-products can be purchased at a lower cost than the
cost of processing.

Lowering Costs by Increasing Sales Volume

This study indicates that a more certain way than merely lowering
costs is to increase volume of sales to obtain the cost advantages in-
herent in obtaining more efficient utilization of labor and more complete
utilization of the plant’s capacity.

1%The degree to which a plant's management will respond to this incentive can be expected to depend

on its expectations that sales can be increased, and on the plant's ability to finance the expenditures
necessary to obtain the increase in sales,
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A merger of small plants is one way that sales volume can be in-
creased. Such mergers may result in specialized operations in each of
the existing plants. For example, one plant may process all of the fluid
milk products, while the other may produce manufactured products;
or one may package milk in paper, the other in glass. Alternatively,
the entire operation may be concentrated in one of the plants,

A plant may expand its sales territory. Based on the model plant
data, a plant handling 9,080 pounds of milk weekly could expand its
route mileage 618 miles per week at a variable cost of 10 cents per
mile, or could afford to pay 1.8 cents per maintained quart per week
when buying a route, if this expansion could be expected to double its
sales. These expenditures would leave it in the same economic position
as before the expansion. If it could obtain the same increase in sales
at a lower cost, its position would be improved.

Advertising and aggressive sales campaigns offer another possibility
for increasing the size of dairy operations. Such campaigns may increase
the one plant’s sales at the expense of a non-advertising plant. In such
instances the suffering plant can be expected to retaliate in kind. The
resultant struggle for sales may actually result in a rise in unit costs,
unless total sales in the market can be increased sufficiently to absorb
the costs of the campaigns. The extent to which the total market for
dairy products can be expanded through advertising and sales promo-
tion cannot be determined until research into consumer responses to
such programs can be carried out.

Finally, it is possible that innovations will be developed that will
reduce the costs of processing or distributing milk in such a way that the
small distributor will have the same advantages as the large distributor.

Summary

1. Cost data obtained from the six plants processing and distributing

- dairy products in an isolated area showed the larger plants obtained
cost advantages chiefly due to the more efficient utilization of capital
and labor.

2. By using the costs observed for these six plants, costs for five synthetic
model plants ranging from 9,080 pounds to 145,280 pounds of milk
received per week were developed. Analyses of the resultant syn-
thetic cost data showed that definite and important cost advantages
would be gained by each of the five smaller synthetic plants (using
the same combination of produects).

3. Total production costs for model plants handling all products proc-
essed in the area varied from $71.45 per 1,000 pounds of milk received
for the plant processing 9,080 pounds of milk a week to $29.16 per
1,000 pounds for the plant processing 145,280 pounds per week,

4. For the model and observed plants, capital and labor constitute the
largest elements of costs. They also show the most pronounced tend-
ency to decrease as size of plant increases. Capital costs varied from
$26.61 per 1,000 pounds of milk received per week for a model plant
processing 9,080 pounds of milk to $0.73 per 1,000 pounds for a model
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plant receiving 145,280 pounds of milk. Labor costs varied for the
same two sizes of plants from $22.75 to $12.45 per 1,000 pounds of
milk received. Sales labor costs and management labor costs showed
the least tendency to decrease per unit as size of operation increased.

. Capital costs comprise the largest percentage of costs for small model

plants, whereas labor costs are the most significant for large firms.
The high percentage of capital costs in the case of small firms is an
important reason for their competitive disadvantage. Any change in
product combination which does not increase the total volume of
sales adds significantly to the capital costs of the small firm.

. Each size of model plant has a preferred production combination.

For plants of less than 37,000 pounds capacity per week, the best
returns over costs combination is the processing of milk in glass con-
tainers, together with ice cream and butter. Plants processing about
73,000 pounds of milk per week can maximize their returns by proc-
essing milk in paper containers together with ice cream and butter.
The largest plant studied, one producing about 145,000 pounds per
week, can maximize returns over costs by processing all products
(glass, paper, butter, and ice cream).

. Unless a plant processes more than 41,000 pounds of milk per week

it cannot, under present conditions, cover all of its costs, even if it
produces the most profitable product combinations under high proc-
essing and marketing efficiency. Small plants seem to have the great-
est survival power if they keep their operations simple. The nature
of modern milk processing is such, however, that a high premium
is placed upon size. Large firms not only make more profits per unit
than small firms, but they can also afford to pay more to producers,
process a wider variety of products, and cater more to consumer
preferences.

Several alternative procedures are open to the small plant to meet
the competition of the larger plants. It can try to cut costs by pay-
ing less to producers; it can combine with other small plants into
more economical units; it can earry on an aggressive and vigorous
advertising and sales campaign to increase consumption of its dairy
products. It can simplify operations or change its operations to a
more favorable combination of products. Finally, innovations may
be developed which will significantly decrease the costs of marketing
milk and at the same time will give to the small distributor the same
advantages as to the large distributor.

Appendix— Methodology

The project from which these data have been obtained dealt with

an area analysis of fluid milk distribution. The University of Idaho
undertook a pilot study as a part of the western regional dairy mar-
keting research program. Briefly, the objective of the pilot study was

to

determine the method whereby one could ascertain the economic

limits of expanding fluid milk marketing areas. At the completion of
the pilot study a report was made, to the Western Regional Dairy
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Technical Committee on the results of the study. A full report on that
pilot study will not be made because of the inadequacy of data on long
distance hauling of milk.

The information obtained on the processing of fluid milk dairy
products has significant appropriateness to the problems surrounding
the small fluid milk plants. This information has been checked on spe-
cific counts, such as advertising expense, fuel expense, and average
hauling cost per mile in 44 Idaho plants during February 1955. Signifi-
cant variations from the data as presented in this report were ade-
quately explained by the plant managers. Therefore, the authors feel
that this information, even though supplied by a relatively small num-
ber of plants, has considerable general application to the current prob-
lems in the industry.

From observed plants the capital inventory was obtained, together
with the original purchase date, description of equipment, its costs, and
its estimated life. Total insurance costs, total taxes, total repair bills
and the prevailing rate of interest in this area were also secured from
the plant survey.

A complete labor utilization analysis was made for a short period
of time. This information included statistics on the length of time
required to clean bottle fillers, receiving equipment, and pipes to the
churn. Data were also gathered on the time requirements to churn an
average batch of butter, the rate of freezing of ice cream, the number
of bottles of milk bottled per minute either in glass or paper, the length
of time required to wash bottles, the time needed to set up the bottle
washer and to clean the floors, ete. All of these operations were de-
seribed in detail, so that the total labor requirements were ascertained
within each plant.

From the detailed equipment inventory and the labor time records,
the requirements for each job within the plant were obtained in rela-
tion to both the fixed labor, such as cleaning up and setting up the
equipment, and the variable labor requirements, which include such
items as the number of minutes required to wash or fill bottles, or to
freeze ice cream with various types of equipment. From this, the respec-
tive output rates of the various labor-capital combinations were deter-
mined.

Each processing function, labor and capital combination included,
was defined in such a manner that no allocations of overhead or joint
costs to a particular function was necessary in ascertaining the end-
cost of the products. Each job stood alone. For example, receiving milk
is an overhead function. By treating the act of receiving as one of the
total manufacturing processes necessary in the whole operation, one
can determine the cost of receiving milk in terms of a volume of milk
and no allocation is necessary when comparing the cost of one volume
with another. The same is true of all functions from which joint pred-
ucts are produced. Separating, for example, is the act of separating a
thousand pounds of milk. This has capital and labor requirements. The
important consideration is the cost of separating a thousand pounds
of milk as contrasted with two thousand pounds of milk, ete. All plants
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separate milk; therefore it was not necessary to analyze independently
an operation without the cost of separation.

From the observed plants, the quantity of the various factory sup-
plies and the prices paid for them were obtained. Cleaning supplies
were classified as fixed within each plant size, while manufacturing
supplies, such as sugar for ice cream mix, flavors, cartons made, were
proportional to output.

The total number of various products produced by the observed
plants were determined. The total number of each product sold by each
plant in the different cities served was obtained. The quantity of each
product in each container type in each town and its supplier was known.

The transportation data obtained included the distance between
towns, the number of stops, both wholesale and retail, the amount of
time required for stops, for going through towns, for volumes, and
for the types of truck used. In addition cost data, fixed and variable,
were secured. The fixed cost data included interest, licenses, and insur-
ance. The variable costs included gas and oil consumption, tires, and
repairs. There were some costs, such as batteries, and chains, which
were intermediate to fixed and variable costs. These costs were grouped
on the bases of association. If the truck were used so that chains, for
example, would wear out in a relatively short period, the cost was con-
sidered variable. In cases where the truck was little used, such costs
were considered fixed. The same type of condition applied to grease
and oil costs. Trucks that were driven over 1,000 miles per month
included these costs as variable. In cases where the distance was less
than 1,000 miles per month, these were assumed to be fixed because
most truck operators will grease their trucks once a month under such
conditions.

Procedure for Determining Costs

Two different analyses were made of the cost data obtained in this
study. The first analysis retained the identities of individual plants.
These identities were retained by allowing variations resulting from
operation of the plant to remain. Cost variations independent of the
plant operation, such as variations in original cost of building and
equipment, were also retained. In the second analysis, which is more
fully described, all variations other than those due to volume of pro-
duction were eliminated.

Observed costs were analyzed in four groups. These were labor,
capital, factory supplies, and product supplies. Each function was ana-
lyzed in relation to these four types of cost. The functions were classi-
fied on the basis of processes, such as receiving, homogenizing, and
bottling. Each function was set up with the problem of cost allocation
in mind.

Costs were divided into two main divisions, unallocated costs and
allocated costs. Unallocated costs include such capital costs as those
on land, building, office equipment, refrigeration equipment, and sepa-
ration equipment. It also takes in unallocated labor cost, which covers
costs such as office labor, labor assigned to separation, and idle labor
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not assigned to specific functions. Also grouped in unallocated cost are
general costs, including cost of fuel, water, sewage, electric power, tele-
phone and telegraph, office supplies, laboratory, and advertising. Man-
agement is also considered as an unallocated cost.

Allocated costs include the costs in four categories: Allocated capital
costs are charges for specific items of equipment used on a process or
product. Allocated labor also relates to the labor requirements of spe-
cific processes or products. Allocated supplies include supply items nec-
essary for a product or function. (In the case of products, the amount
of salt used is an example; for a process, a filter bag relates to processing
milk.) The general operating costs are composed primarily of truck
operating expenses in the sales function.

Costs for each plant were allocated to the following funections: fluid
milk function, homogenization, bottling, butter, ice cream, cottage
cheese, chocolate drink, cream, and sales functions. No attempt has
been made to establish a classification of intermediate functions. Such
classifications involve allocations that are necessarily arbitrary and the
value of any results so obtained is open to question.

When costs could not be allocated to a function, it was classified
as overhead; for example, costs of advertising could not be divided as
to separate products and was classified under overhead.

To accomplish the objectives, it was necessary to eliminate indi-
vidual variations within groups of model plants. These plants have
been constructed so that all factors other than the scale that affect costs
have been standardized. This standardization eliminates all variation
between plants that were not due to volume.

Capital Determinations

Variations in capital expenses were eliminated by setting up standard
. building sizes for each assumed volume. Equipment and buildings were
" depreciated at the same rate for all size plants. The rates of insurance,
taxes, and interest were standardized. Labor rates were standardized.
Repair rates were also standardized for all plant sizes.

Factors used in constructing model plants were as follows: (1) Build-
ing sizes were determined so the plant could get most effective use of
equipment necessary for output. (2) Equipment was chosen in such a
manner as to get an internal balance among the departments of the
plant. The bottle filler was considered the basic item of equipment.
Other equipment of the kinds and sizes currently manufactured was
selected in relation to the performance of the bottle filler. The selection
of the specific equipment was governed by the assumed volume.

Capital costs for the model plants were computed at 1954 prices,
which were obtained from the equipment dealers or were estimated
projections from secondary data, Appendix Table 1. Estimated pro-
Jjections were used for the most part in connection with building costs.!

1CLayTON M. PAGE and Scort A. WALKER, Building Designs for Dairy Processing Plants, University
of Idaho Experiment Station, Bulletin No. 297, June, 1953,
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The interest, insurance, and tax rates were based on the observed
weighted-average rates. These rates were applied to the investment by
functions. The investment level was obtained by estimating the ex-
pected life of the equipment. The 1954 purchase cost was depreciated
for all functions 5.6 years in order to obtain the remaining life level of
the observed plant. Repair costs were based in total on the observed
weighted-average repair rate relative to observed investment. However,
the repair cost was distributed to functions on the basis of the depre-
ciation expense rather than investment level. The logic of this method
is based upon the assumption that the more expensive equipment has
the greater repair cost when the estimated life of two items is the same.
On the other hand, if two items cost the same, but one has the longer
life, one would expect the annual repair bill to be less for the one with
the longer life. The method used for distributing repairs reflects the
above assumptions.

Appendix Tables 2-6 show the capital costs of the various sized
basic model plants by functions.

Assumed Volumes

Volumes of the various model plants were selected on the basis of
total milk and milk products supplied in the area served by the observed
plants. The largest model plant represented a plant that could supply
the total volume of milk, cream, ice cream, and butter for the Camas
Prairie area with a small amount of capacity leeway for expansion,

Appendix Table 2.—Annual capital expense of the basic model plant processing
9,080 pounds of milk per week by functions.

Annual capital expenses

Total Depre-
purchase ciated Depre- Repair
Function cost new  investment ciation Interest Insurance cost Taxes Total
dollars dollars dollars dollars dollars dollars dollars dollars

(3703} e i e e e 1,303 HET.04 T4.28 T0.96 20.75 77.99 13.66 257.64
Bollar, 1, v 0 e 3,500 3,360.00 140.00 268.80 78.62 146.99 51.74 686.15
Shop BoolE. _..ocooonanierinenes 250 110.00 25.00 8.80 2,57 26.25 1.69 64.31
Refrigerators.............0.0 6,700 4,381.55 414.01 350.52 102.53 434.68 67.48 1,369.22
Receivingmilk, . ............ 900 545.41 63.32 43.63 12.76 66.48 8.40 194.59
Cream receiving............. 225 164.35 10.83 13.15 3.85 11.37 2.53 41.73
Fluid milk processing......... 4,630 2,858.56 316.33 228.68 66.89 332.13 44.02 988.05
Homogenization. ............ 3,200 2,005.835 213.33 160.43 46.93 223.98 30.88 675.55
Separation........ ... 000000 1,750 525.00 218.75 42.00 12.29 229.67 8.09 510.80
Cream processing and butter. . 4,438 2,882.88 277.70 230.63 67.45 291.57 44.40 911.75
Special products process. ... .. 1,100 661.35 78.33 52.91 15.48 82.24 10.18 239.14
Ice cream freezing.......... 3,080 1,657.156 254.08 132.57 38.78 266.77 25.52 717.72
Bottling:

BIRBE . e e a et e i e 3,000 1,712.00 230.00 136.97 40.07 241.49 26.37 674.90

paper. 1,025 546.65 85.42 43.73 12.79 89.69 8.42 240.05

can. . o e 50 31.35 3.33 2.50 .73 3.50 AR 10.54
Cream nnd mlik iab .......... 390 168.24 39.60 13.46 3.94 41.58 2.54 101.12
Bottle cases. . ... et 1,040 755.12 187.30 60.41 17.67 196.65 11.63 478.66
Bullding. i s iisn s 30,000 25,060.80 882.00 2,004.87 586.43 300.00 385.94  4,159.24
BUB=C0tAL. .. ..o b b s et 66,581 48,312.79 3,618.61 3,865.01 1,130.54 3,063.03 743.97 12,316.16
Bottle inventory.........covn saveann 67.50 5.40 ;T ey e 1.04 8.02
Inventory........ - 200000  ........ 160.00 QRO W W e S8 30.80 287.60
d L e e 66,581 50,380.29 3,513.61 4,030.41 1,178.92  3,063.038 776.81 12,561.78
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Appendix Table 3.—Annual capital expense of the basic model plant processing
18,160 pounds of milk per week by functions.

Annual capital expenses

Total Depre-
purchase ciated Depre- Repair
Function cost new investment ciation Interest Insurance cost Taxes Total
dollars dollars dollars dollars dollars dollars dollars dollars

O < o i s e s 1,313 885.83 T6.28 T0.87 20.73 T8.26 13.64 259.78
Bollers: . |isime i 4,100 3,204.00 160.00 256.32 74.97 164.14 49.34 T04.77
Shoptools. .. .........oc0es 2,500 110.00 25.00 8.80 2.57 25.656 1.69 63.71
Refrigerators. .. ..........c.. 7,300 4,779.94 450.01 382.40 111.85 461.67 73.61 1,479.54
Receiving milk. ............. 2,650 1,640.056 162.49 131.20 38.38 166,70 25.26 524.03
Cream receiving, .......... . 250 182.35 12.08 14.59 4.27 12.39 2.81 46.14
Fluid milk processing......... 5,030 3,109.20 343.00 248,74 72.76 351.88 47.88  1,064.26
Homogenization. . ........... 3,200 2,005.35 213.33 160.43 46.93 218.86 30.88 670.43
Separation.................. 1,750 525.00 218.76 42.00 12.29 224.42 8.08 505.54
Cream processing and butter. . 5,113 3,264.83 330.08 261.19 T6.40 338.58 50.28 1,056.48
Special products process. .. ... 1,850 1,630.65 89.17 130.45 38.16 40.18 25.11 273.07
Ice eream freezing., .......... 3,484 1,872.60 287.75 149.81 43.82 295.20 28.84 805.42
Bottling:

T o L e T 3,000 1,712.00 230.00 136.97 40.07 235.96 26.37 669.37

PAIMT. 2 s w1a) eoacmen ain e e arern 1,025 H46.65 85.42 43.73 12.79 87.63 8.42 237.99

ORI v oy o iare 4 e e A b i 50 31.35 3.33 2.50 .73 3.42 A48 10.46
Cream and milk lab.......... 390 168.24 39.60 13.46 3.94 40.62 2.59 100.21
Bottlecases. . ............... 1,237 BE4.40 221.00 70.76 20.69 226.72 13.62 5562.79
Bollding. - - woe e St 30,000 25,060.80 882.00  2,004.87 586.43 300.00 385.94 4,159.24
Bub-tothl: v ahe it 71,892 51,613.24 3,779.24  4,129.09 1,207.78 3,272.28 794.84 13,183.23
Bottleinventory.........ii0c wiivans 18500  ..aanen 10.80 o [ 2.08 16.04
INVENCOTY s 2ice o oe sia/sisaisin T St 3,600,000 ........ 280.00 8190 .. umaee 53.90 415.80
Loy 1o B e P 71,892 55,248.24 3,779.24  4,419.89 1,292.84 3,272.28 850.82 18,615.07

Appendix Table 4.—Annual capital expense of the basic model plant processing
36,320 pounds of milk per week by functions.

Annual capital expenses

Total Depre-
purchase ciated Depre- Repair
Function cost new investment ciation Interest Insurance cost Taxes Total
dollars dollars dollars dollars dollars dollars dollars dollars

IR . . .00 s s e 1,849 1,267.83 103.78 101.43 29.67 100.47 19.52 354.87
Bhilars:.. _ AT e e A 4,500 3,492.00 180.00 279.36 81.71 174.25 53.78 769.10
Shoptools.................. 300 132.00 30.00 10.56 3.09 29.04 2.03 74.72
Refrigerators...........ccu0n 7,850 5,127.45 486.17 410.20 119.98 470.64 7896 1,665.95
Receivingmilk. ............. 2,850 1,828.00 182.50 146.24 42.78 176.67 28,15 576.34
Cream receiving. ............ 276 200.35 13.33 16.03 4.69 12.90 3.08 50.03
Fluid milk processing......... 7,690 4,764.95 522.33 381.20 111.50 505.65 73.38  1,5694.08
Homogenization. ............ 3,200 2,005.35 213.33 160.43 46.93 206.52 30.88 658.09
Separation. ................. 1,750 525.00 218.75 42.00 12.29 211.76 8.08 492.88
Cream processing and butter. . 6,613 4,189.88 432.70 335.19 98.04 418.88 64.52 1,349.33
Special products process. ... .. 2,450 1,493.35 170.83 119.47 34.94 165.37 23.00 518.61
Ice cream freezing........... 3,484 1,872.60 287.75 149.81 43.82 278.56 28.84 T88.78
Bottling:

Ci R ot VP o 3,000 1,712.00 230.00 136.96 40.06 222.65 26.36 656.03

PR - ool v S s e afatitara 12,440 6,634.65 1,036.67 580.77 155.26  1,003.57 102.18  2,828.45

BRI o R e e e i e e T 50 31.35 3.33 2.51 .73 322 A8 10.27
Cream and milk lab.......... 390 168.24 39.60 13.46 3.94 38.34 2.659 97.93
Bottlecases. . .........o.000. 1,482 989.60 267.00 91T 23.16 85.12 15.24 469.69
BUllOIng. | CON Tevni s dea 41,750 34,876.28 1,227.45 2,790.10 816.10 417.50 537.09  5,788.24
Substotal. el o qeang 101,923 71,310.88 5,645.52 5,704.89 1,668.69 4,521.11 1,098.16 18,638.37
Bottle inventory............. «...... 270.00 ol 21.60 BRE ik 4.16 82.08
Inventory..... e e iR S e 6,500.00  ........ 520.00 1820 Lahh il 100.10 772.20

POPAL . 355 s etk e s olaererare e e LU L DEY: 78,080.88 5,645.52  6,246.49 1,827.11  4,521.11  1,202.42 19,442.65
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Appendix Table 5.—Annual capital expense of the basic model plant processing

72,640 pounds of milk per week by functions.

Annual capital expenses

Total Depre-
purchase ciated Depre- Repair
Funetion cost new  investment ciation Interest Insurance cost Taxes Total
dollars dollars dollars dollars dollars dollars dollars dollars
ORGR . i cuvaliain s s el 2,600 1,729.27 137.63 138.34 40.46 182.51 26.63 475.57
G2 4h1 1) T P e R o e s 4,600 3,492.00 180.00 279.36 81.711 173.30 53.78 768.15
Shoptools: .........ccivieas 350 154.00 35.00 12.32 3.60 33.70 2.37 86.99
Refrigerators. .. .. .ocoineis 10,445 7,023.85 610.92 561.91 164.36 588.19 108.17  2,083.55
Receiving milk. . ............ 2,860 1,828.00 182.50 150.24 42,78 175.71 28.156 579.38
Cream receiving. . .......... 300 218.35 14.58 17.47 5.11 14.04 3.36 54.56
Fluid milk processing......... 14,900 10,074.65 861.67 8056.97 285.75 829.61 1556.16 2,888.15
Homogenization. . ........... 3,500 2,193.35 238.33 175.47 51.32 224.656 83.78 T18.56
Separation........ocee0s0nres 2,700 T775.00 343.75 62.00 18.14 330.96 11.98 766,78
Cream processing and butter. . 6,613 4,189.88 432.70 335.19 98.04 416.60 64.52 1,347.05
Special products process. .. 2,700 1,626.65 191.67 130.13 38.06 184.54 25.056 569.45
Ice cream freezing. . ........ 3,484 1,872.60 287.75 149.81 43.82 277.04 28.84 787.26
Bottling:
[T e e A A B 3,000 1,712.00 230.00 136.96 40.06 221.44 26.36 654.82
PAPET . . oobo's/saie = il 12,440 6,634.65 1,086.67 530.77 155.26 998.10 102.18 2,822.98
CAILL. . & L e o 8 T o a A TH g e 50 31.35 3.33 2.51 .18 8.21 A8 10.26
Cream and milk lab, . ... .. 390 168.24 39.60 13.46 3.94 38.13 2.69 97.72
Bottle cases. . ......crvearsrns 1,770 1,296.60 320.25 103.80 30.34 81.39 19.97 555.75
Building. . .ocooenamnannns 43,500 36,338.16 1,278.90  2,907.06 850.32 435.00 559.61  6,030.89
Sub-total. ............. vone 115,992 81,358.60 6,420.25  6,512.77  1,903.80 5158.12 1,252.92 21,247.86
Bottle inventory.......... e A 40:00 oedseann 43.20 1264 .....: AT 8.32 64,16
IVentOTY . v ias s s iaa o e v sareaaie s 12,5600.00  ........ 1,000.00 Fot b | R 192.50  1,485.00
Gl B T3 P o e ey 115,992 94,398.60 6,420.25  7,555.97 2,208.94 5,1 58.12 1,458.74 22,797.02
Appendix Table 6.—Annual capital expense of the basic model plant processing
145,280 pounds of milk per week by functions.
Annual capital expenses
Total Depre-
purchase ciated Depre- Repair
Function cost new investment ciation Interest Insurance cost Taxes Total
dollars dollars dollars dollars dollars dollars dollars dollars
07157, e B F S S 3,086 2,119.27 172.63 169.54 49.59 174.02 32.64 598.41
Bollers. . .. coeunrmassaarsaes 5,000 3,880.00 200.00 310.40 90.79 201.61 59.75 B62.51
Shoptools............... 400 176.00 40.00 14.08 4.12 40.32 2.71 101.21
Refrigerators.. ... .......... 13,526 9,252.65 762.92 T40.21 216.51 769.05 142.49  2,631.1¢
Receiving milk. . ............ 3,450 2,204.00 222.50 176.32 51.57 224.29 33.94 T08.6:
Cream receiving. ........... 300 218.35 14.58 17.47 5.11 14.70 3.36 55.2
Fluid milk processing....... 18,750 13,166.80 997.00  1,053.34 308.10  1,005.02 202.77 8,666.2!
Homogenization. . ........... 4,750 2,976.65 316.67 238.13 69.65 319.22 45.84 989.5
Separation............ o0 3,200 960.00 400.00 76.80 22.46 403.22 14.78 917.2
Cream processing and butter. . 6,613 4,191.00 432.50 335.28 98.07 435.98 64.54 1,366.3
Special products process. . . ... 2,700 1,626.65 191.67 130.13 38.06 193.21 25.06 bHT8.1
Ice cream freezing. .. ..... 8,405 7,507.10 160.34 600.60 175.67 161.63 115.61 1,213.8
Bottling:
FIARR. - sl a v ea e 3,000 1,712.00 230.00 136.96 40.06 231.85 26.36 665.2
DR | o3 1 e e s v o s e 16,500 8,800.00 1,375.00 704.00 205.92  1,386.05 135.58  3,806.5
CRIL. i wae (wws aa el e s 50 31.85 3.33 2.51 .73 3.36 A8 10.4
Cream and milk lab........ .. 390 168.24 39.60 13.46 3.94 39.92 2.59 99.5
Bottlecases. . ...........c.0. 2,865 2,096.64 518.10 167.78 49.06 138.31 32.29 905.4
Building.................... 48,500 36,338.16 1,278.90  2,907.05 850.31 435.00 559.60  6,130.8
Sub=tatal . .5 SRS 136,484 97,424.86 7,356.74 7,794.01 2,279.72  6,176.76 1,600.33 25,106.
Bottle inventory.......... ... «ecceasen 1,080.00  ...... . 86.40 b 16.63 128.3
INVENEOrY. . .ov e eneressssnss vasanaas 24,500.00  ........ 1,960.00 BTRBD encaimnms 377.30  2,910.6
Ky VY0 o I Ty 136,484  123,004.86 7,355.74  9,840.41 2,878.29 6,176.76 1,894.26

28,145.4
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namely about 3 percent.? The next plant volume is one-half the size
of the largest. The third largest plant was one-half the size of the second,
and so on down until the volume for six different model plants was
assumed.

As the product combinations changed the volume for each sized
plant was held constant except for plants processing only fluid milk.
In this case the volume was dropped or the butterfat lowered with the
excess skim disposed of for animal feed. In all other cases, the excess
milk or butterfat was processed into either ice cream or butter. When

Appendix Table 7.—Sample production allocation by basic model plant (8X) proc-
essing 72,640 pounds of milk per week.

MONDAY TUESDAY WEDNESDAY
Milk Skim Cream Milk Skim  Cream Milk Skim Cream
Pounds Pounds Pounds

Received....... 2ATBN0 s 20800 Ul e J205.00 B ST RN e
Camryoyer:lc e i s 10.00 539.99 156.74 24.14 800.00 629.75 60.34
On hand....... 2416.00 ......, 10,00 1747.99 156.74 24.14 2008.00 629.75  60.34
Separate....... — 450.00 401.58 48.42 —947.99 S4B ET0Z 00 S h e, e i e
Bottle:

past........ = BENAD — OB s sapiise sk — 889.15 — 40.85

homo....... =1086.86: —J4L80 . .. Liliens | weeewan ceteens —1036.86 —141.39

Whip: o Bt oo e e 0B | Gl sxeaiicss Nemdsnsl | hediieas  inodaes | saeat

L T T O I TN M et 0 112 R 0 1 R s S = B e e o e o M T

LV SE o AS et D rile—  E LaS Ses s e e FTA AR

skim. . W et GO0 F R e SR — 8550 .....
TCo oA T K L S e S S R e e ~ 9298 —B5.80  .....i. ceeeeer enees
Cottage'cheesa:. o Un oiorts witins - vereome e e e — 240
B oo Lo e A iR ) Sy e ) S e ety | e
On hand....... 539.99 156.74 24.14 800.00 789.756 60.34 581.99 412.01 57.94
Dispose of . . . .. e m e el acate byt rayal R eSS 6000 o
OO e e e et B | et B29:T0 Titinanl Dol s S

THURSDAY FRIDAY SATURDAY
Milk Skim Cream Milk Skim  Cream Milk Skim Cream
Pounds Pounds Pounds

‘Received....... 1208.00 ....... ...... 1208.00 Jed T2ABD0" L0 o eaes el
Carryover. . 581.99 412,01 57.94 220.00 292.74 87.57 1.99 48.84 3.35
On hand...:... 1789.99 412.01 57.94 1428.00 292.74 87.57 1209.99 48.84 3.35
Separate.......— 12930 11589 1391  ....... alaTnals —1209.99 1079.80 130.19
Bottle:

past........ — 389.15 — 40.85 ...... =8B XD = dOBE el s Ll Em e e

homo....... —1036.86 —141.39 s =d0B0BE =141 B 0Ll L R e e

WHED. ccroaaiss e rsbles 5 G e R A A A —15.88  .......

o — 408 — 691 ...... St 5 Ui £ 1) SR S S S

half & half - 28.07T —11.81 .. ..... — 23.06 —11.31 .. ..... .......

T e — 3450 ...... .
P T e et e B el B e e Tyl Nl — 92,98 —65.80
Crottigraschiensa) L0 L Bl e O L e s s D SHTERAR
Butter......... s St Sl S B e —57.74
Choe.drinl, ...— 1488 — BE82) ... ciinsase s SCA AN e 5 QL S e il
On hand....... 220.00 292,74 87.57 1.99 48.84 BBEL o 1035.66 10,00
Dinpoge ol . SN SR I RN i et | et e 1035.66 .. ...
Y R L ol 0l Gl e Tea b s e S S E o e bl el e b e 10.00

2This plant was included in the

but has been omitted in this report.

area analysis presented to the Western Dairy Technical Committee
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only one type of fluid milk container was used, the route structure was
changed to allow the observed proportion between wholesale and retail
milk to exist. Therefore, a plant bottling milk in glass was assumed
to have a larger share of its business on a retail route, while a plant

bottling in paper had a greater share of its business on a wholesale
route.

Appendix Table 7 shows the total receipts and disposition of milk
in the basic model plant processing 72,640 pounds of milk per week.

Assumed Labor Required

The capital and labor combinations that were selected resulted in
the least total cost per week for the various assumed volumes processed.
In addition to the least cost combination, certain time periods were
also selected. In the bottling operation it was assumed that the opera-
tion should be completed in a 5-hour period per day. If, however, the
size of the operation dictated a relatively short period during the day,
such as 30 or 40 minutes, it was assumed that this operation would
be done every other day. Quality deterioration of products was also
considered. For example, cottage cheese can be held for as along as
4 days with only slight deterioration in flavor, but cream will deterio-

Appendix Table 8.—Sample labor time schedule calculation for the basic model

plant processing 72,640 pounds of milk per week.

MONDAY:
Time No. 1 man Time No. 2 man Time No. 3 man
7:30- 8:00 Open plant T:30- 8:00 Set up equipment 8:00- 8:32 Receive milk tank I
8:43- 8:58 Std. tank I past. 8:32- 9:13 Sepr. Skim-dump cans 8:32- 9:17 Receive milk tank IT
9:07- 9:24 Std. tank IT homo. 9:13- 9:27 Transfer to surge tank 9:17-10:33 Wash cans
9:24- 9:59 Bottle glass past. qt. 9:27-10:08 Bottle paper past. qt. 10:38-11:08 Transfer
9:59-10:05 Transfer 10:08-10:18 Bottle paper qt. homo 11:08-11:37 Rec. milk tank I 2nd time
10:40-10:56 Bottle glass homo. qt. tank II 11:37-11:43 Transfer
10:56-11:56 Lunch 10:18-11:11 Bottle paper qt. homo  [11:43-12:43 Bottle paper homo qt.
11:56-12:11 Bottle glass homo. qt. tank I 12:43- 1:43 Lunch
.~ 12:11-12:15 Transfer 11:11-11:43 Bottle paper gt. homo 1:43- 2:12 Wash cans
" 12:15-12:39 Bottle glass 14 pt. homo. tank II 2:12- 4:00 Wrap butter

12:39-12:45 Transfer 11:43-12:43 Lunch 4:00- 5:00 Cleanup
12:45- 1:51 Bulk homo. reg. disp. 12:43- 1:20 Bottle paper qt. homo

1:51- 1:56 Bottle skim glass qt. tank IT

1:55- 2:00 Bulk skim gal. 1:20- 1:25 Transfer
12:45- 1:45 Past. cream for bottling | 1:25- 1:51 Bottle paper 14 pts. homo

MP vat 1:51- 2:08 Sepr. Dump skim

2:00- 2:05 Transfer bottle skim

2:05- 2:10 Bottle qt. glass whip 1:51- 2:08 Bottle skim paper qt.

2:10- 2:22 2:08- 2:10 Transfer

2:22- 2:30 Std. whip to c.c. 2:10- 2:22 Bottle whip 14 pt. paper

2:30- 2:32 Bottle qt. glass c.c. 2:22- 2:30

2:82- 2:35 Std. e.c. to half & half 2:30- 2:32 Bottle c.c. 34 pt. paper

2:35- 2:40 Bottle qt. glass half & half| 2:32-

2:40- 3:00 Transfer 2:35- 2:47 Bottle 14 & 14 pt. paper

3:00- 4:30 Cleanup 2:47- 3:00 Transfer

3:00- 4:30 Cleanup
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rate much sooner. Therefore, the labor requirement included the more
frequent processing of some products.

The other assumptions used are as follows: (1) Plants do not bottle
longer than 5 hours per day, which allows 3 hours a day for doing the
rest of the work in the plant. (2) Laborers are capable of performing
all jobs within the plant, if necessary. (3) Labor quality and produc-
tivity are essentially the same in all plants. (4) All plants produce the
same quality of produets. (5) All prices paid for raw materials and sup-
plies are the same except production rentals.? (6) All prices paid for
productive resources of a given kind of quality were equal for all plants.
(7) All labor is hired for full shifts of 48 hours per week with the
exception of office employees, who were hired on a 40-hour basis. (8) All
milk received in all plants averaged 4.085 percent butterfat except as
previously mentioned. (9) Yields of all products are equal in all plants.
(10) Qualities of resources used are assumed to be the same for all plants.

Plant labor costs, which include wages, premium payments, social
security, old age benefit insurance, and industrial insurance were pro-
rated to each function or product. Appendix Table 8 shows a sample
of the labor determinations for a plant processing 72,640 pounds of
milk per week Plant labor costs were based on the weighted wage rate
in observed plants. This rate was $1.47 per hour.

In determination of the quantity of plant labor required, it was
necessary to compare labor requirements with different machine types
that could process the various outputs. In the total plant labor-capital
selection, an 8-hour day was used for labor. If the savings of time by
using one machine relative to another did not result in less total labor
costs, the second selection would be different from the original least-
cost combination. The least-cost combination for a function may not
result in least-cost for the total operation. If total plant utilization
indicated that this additional savin g of labor time could not be realized
in dollars and cents, the cheaper machine which required more quan-
tities of labor would be used.

Office labor requirements and costs were determined from observed
data and were dependent primarily on types and kinds of records kept
by observed plants. In the smaller plants office labor requirements of
the observed area are compensated for types and amounts of records
thought necessary for proper accounting. The office wage rate that
was used in the model plants was $1.16 per hour, except in the smallest
plant, where an accountant was hired on a part-time basis.

Sales requirements were determined by the number of units deliv-
ered, both wholesale and retail. The number of points used per route
were based on a collective study of routes.* On a wholesale route it was
assumed that 1,372 points per day and on a retail route 511 points
per day were the maximum quantities per route. The wage rate used
was the weighted commission rate of observed salesmen. This rate was
11.68 percent of sales for retail routes and 4.38 percent of sales for

*The quoted schedule of the manufacturer was followed. This schedule gave higher discounts with
higher output levels,

ASTEWART JOHNSON, Load Size and Delivery Labor Cost in Milk Distribution, Storrs Agricultural Experi-
ment Station Bulletin No. 264, March, 1950,
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wholesale routes. These units and commission rates resulted in a weekly
salary for salesmen of about $75.

Management

The management expense was determined by use of a scatter dia-
gram of observed data. In the observed plants time spent by manage-
ment on other labor functions was divided between management and
those functions. This was especially true in smaller plants where man-
agement performed many other labor functions. Management cost was
ascertained on a volume basis and used as a guide for estimation in
the model plants.

General Expenses

General expense requirements in the model plants were based pro-
marily on observed data. Cleaning supply costs, office supply costs,
fuel quantity, light and power quantity, telephone and telegraph ex-
pense, advertising expense, and miscellaneous expenses were assumed
to be fixed within the size of each plant. With this assumption, a scatter
diagram was made of quantities and costs in relation to the size of each
observed plant. This information was used to develop the estimates for
the model plants. The formulae derived are as follows:

1. Factory cleaning supplies. .. ... .. .. Y =—$6.65 | $0.70 X
L L e L e e A Y =84 gal. }-21 gal. X

3. Light and power. ... ... ... ... .. .. Y =100 kwh -} 250 kwh X
A NWater T iy 20 Al T e Y =%$8.25-1-$1.50 X

D ABOLAT O e e e S Y —%50.30 X

6. Office SUPPLes: . . .ot v viornie e Y —=$2.35 1 $0.20 X

7. Telephone and telegraph. ... ... .. Y =$5.70 - $0.05 X

A dvertisIng, L e Y —=$9.00 X

9. Miscellaneous. .. ................. Y —=$10.15 - $0.60 X

X = the milk received per week in 10,000 pound units.

Packaging supplies and non-dairy products supplies were all com-
puted by a formula and the total costs per week were linear to volume.
Adjustments were made in packaging supplies depending upon the filler
used. In the smallest plants the least-cost was obtained by use of a
pre-formed carton. The larger plants used a carton processed during
the filling operation.
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Appendix Table 9

by cost item.

Basic plants processing costs per week of different sized plants,

Costs per week

Price per Plant size (pounds output per week)
Item Unit unit 9,080 18,160 36,320 72,640 145,280
dollars dollars  dollars  dollars  dollars  dollars
L Capital - Coatos - s i e e e s e 241.57  261.83 373.90 438,40 541.26
II. Labor Cost:
PIAIE v i o < ssin g o e sy s a DO 5 bi5 aisars vvasicn bt 1.47 105.84 141.12 211.68 282.24 423.36
MO ot b s 0 e HOUEE 5 iit 1.16 20.00 46.51 93.02 139.53 139.53
Sales:
Wholesale. . ................ ol male. il i 4.38 34.88 69.76 139.52  279.04 558.08
Ratall o e e R Y of sale . 11.68 29.20 58.40 116.80 233.60 467.20
Management. .................. G ‘ 16.62 30.24 57.48 111.96 220.92
III. Container cost:
Fluid milk:
Glasaquarts. . .............. Bael i e L0060 A1 B2 1.64 3.27 6.55
Glasa M pts..........ocvunn S P o 0054 13 26 .61 1.03 2,06
Paper qUArtS. ... ... e ures o BB, 40 unnaaaanne o .0250 61.15 122.30
T R R 0154 150.56  301.12 602.24
AR I L o sioe e s e Bach. . . oviaimeests 0210 1.91 3.82
Bath e 0099 3.60 7.20 14.40
Paper 36 phac. . oo vinviainn BN, s e L0180 6.52 13.04
el L0091 13.16 26.32 52.64
Butter:
Parchments: . ... ool Each L0030 33 .65 1.31 2.62 5.23
BT O e 7 s e e e b e e IO A, i L i 0160 21 A2 .83 1.66 3.38
ra L e BRER, .o vainioovcaisin s mimen s L1095 A4 .88 1.75 8.50 7.01
Liners..............c.0uuuu. g r T T T TS L0300 .15 30 A5 .60 15
Shipping boxes. . ............ BAOH 2y nnsire s e 2340 .70 1.40 2.80 5.62 11.23
Iee cream:
Gallon container. ........... L e 15680 12,01 24.02 48.03 96.06 192.13
Cottage cheese:
Container, 16-0z............. Bl e d e 0244 .51 1.02 2.04 4.08 8.16
IV. Non-dairy product supply:
Chocolate drink flaver. . .. ...... Quart L0295 .62 1.24 2.48 4.96 9.92
Culbire. . i s sah ste o Quart ..l e L0076 .60 1.00 2.00 4.00 8.00
Butter salt and color.......... .. Pound: - ouaaniint L0010 29 .58 1.16 232 4.64
Cottage cheese salt. ............ T T T L0007 .02 .04 .08 .16 82
Ice cream:
LT T, 5. N e PO, ornir divitniatsistom 1075 6.00 12.00 24.00 48.00 96.00
Skim powder................ 1 oe v (e 1900 3.50 7.00 14.00 28.00 56.00
Stabilizer and emulsifier. . . ... Pomid, iz iviiesiaai L7500 .26 52 1.05 2.10 4.19
IR ONE . 5o = ot imie wimsm sl s Per gal. ice eream. . 0735 5.59 11.18 22.36 44.72 89.44
V. General supply expenses:
Factory supplies:
Cleaning .« 25 s i iEns £ 7.29 7.92 9.19 11.73 16.82
Dperating .. ol i save L R s 5 2.60 3.00 3.756 4.60 5.00
R I Ty S LB . L 18.23 21.59 28.32 41.95 68.85
Light and power................ * 13.89 17.71 25.33 40.59 71.10
VORI W IO v eieim s e iarece . 9.61 10.97 13.69 19.13 30.01
P T T SO * 27 .54 1.08 2.16 4.32
Office supplieg........oovveinnnn B s z 2.63 2.71 3.07 3.79 5.23
Telephone and telegraph, .. ..... * 6.15 6.61 7.52 9.33 12.96
Advertising. . .........vuiciiis i vl s e 8.17 16.34 32.68 65.36 130.72
Miscellaneous. . .. .............. ¥

10.69 11.23 12,31 14.47 18.79

*See page 40.
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Appendix Table 9.—Basic plants processing costs per week of different sized plants,

by cost item—Continued.

Costs per week

Price per Plant size (pounds output per week)
Ttem Unit unit 9,080 18,160 36,320 72,640 145,280
dollars dollars  dollars  dollars  dollars  dollars
VI. Truck expenses:
3{-ton route van:
Depreciation. ............... Per truck per year. . ..320.00 6.15 6.15 12.30 18.45 43.056
INBUFANCR: o fis aali e s e el o e 125.00 2.40 2.40 4.80 7.20 16.80
Tmbareat: bl e e ae - 113.00 2.17 2.17 4.34 6.51 15.19
T e P s A by . 18.00 356 B35 70 1.05 2.45
T 1L o S L L s u 29.00 56 .56 1.12 1.68 3.93
e i T e e R et S 3 e 18.00 .35 .35 .70 1.05 2.45
GaBOlINe. ..o uvo v mnninineiriain 1.7 1L T iy 0594 3.56 5.94 712 17.82 33.26
Tires. .. Mile 0103 62 .93 1.24 8.09 5.17
REDAITE . s o s e (s o s et et 3 L e i 0150 90 1.35 1.80 4.650 8.40
Miscellaneous. . . ............ i b o L0070 42 .63 B4 2.10 3.92
2-ton wholesale ice cream van:
Depreciation..........cco000 Per truck per year....510,00  ....... ....... 9.81 9.81
INBUTBNCE, . . . ccvnvrrrnsnnns i o 2180000 LaLene s 2.50 2.50
IntareBt. .. c.cvvemamamnsnnnn e " 3l 8 ot i B SR, Sl e T s 3.85 3.85
License . _* & I e e e Gy s atarard .58 58
(8] ] e e T e § 1 S TR ) b4 .04
(B, T R ey S P “ “ L1 17 S S o W T e e S 38 B8
Gasollne: . ... iviiievnaas Milee. s Toi s OGO | N TR e 2.85 3.56
TEpea b i s e o Mile L e e et 49 £2
Repaira .o oS s GS 1 et GEIE JIBD e e | s 72 290
Miscellaneous. . . ............ Mile:: .o iivae i D070 SR .34 A2
2-ton wholesale milk van:
Depreciation. . .............. Per truck per year....525.00  ....... 10.10 10.10 20.20 60.60
TOBRITATICR. ;- saraniin: o ovaie s mio s o e r 4 180.00  ....... 2.50 2.50 5.00 15.00
....... 1.94 1.94 3.88 11.64
.58 .58 1.16 3.48
PRI & 1 e R H R S it M N S e IR .54 .04 1.08 3.24
....... 38 .38 76 2.28
....... 1.78 2.97 7.12 17.82
81 .52 1.24 3.12
Repaird. ...ccconennnsaranns Mlay . s s e 0160 ... 45 .76 1.80 4.50
Miscellaneous. . . ............ 17 o I e D070 e 21 85 .82 2.10
2-ton dual-temp van:
Depreciation:
Truck...........+......Pertruck per year....533.00  ....... ....... 10.26 10.256 10.25
NEN DoAY ) s vt L . 820000 Laanaes e 6.15 6.15 6.15
INAUTANCE . . oo saaiaisasas 5 s - SndB0I00: e s 2.50 2.50 2.50
Interest. ... .ouivavanainas e " <eIB0I00: s mateaana 2.50 2.50 2.50
TACERNE1. ... o A g B o L 4 are L I A e SR s 7. B i) a7
OIE R o ninni o s aeieives oy b B O e o el 54 .54 b4
Grepee, 1 cc it SR “ L + DD s e B8 a8 .88
GaBOlNG . . .o 0o s i banes ), e AN A OBRL:  Sininas waisies 5.94 1.78 1.78
TIRGHE, s s e st i ra e e ne Mile WILOBE e Al 1.03 31 81
Repalrs:: G aamlnlias M. C oo v e v & R 1.50 .45 Ab
Miscellaneous. . .. ........... Ml s e JOTDE Gliiaay e .70 21 .21
Total operating cost per week .............oo it 646.27 948.59 1,510.99 2,440.01 4,196.36
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Appendix Table 10.—Volume of products processed and/or sold, selling price, and
revenues for model plants processing 9,080 pounds of milk
per week by product. (All other sized plants are multiples
of these volumes.)

Number of Selling price
units per unit Revenue Total
Product Whsle. Retail Whsle. Retail Whsle. Retail Revenue
dollars dollars dollars dollars dollars
Milk:
Bulk:
Homo. gal.. ....... 14 2 0.7265 0.7394 10.17 1.48 11.65
Homo. (disp.) gal... 11 T 0.7900 s s 8.69 0.y 8.69
Glass qt. past...... 100 249 0.1896 0.2051 18.96 51.07 70.03
qt. homo.. . .. 15 294 0.1861 0.2003 2.79 58.89 61.68
14 pt. homo..... 236 2 0.0672 0.0700 15.86 14 16.00
Paper qt. past...... 479 32 0.1950 0.2200 93.40 T.04 100.44
qt. homo...., 1,328 487 0.1950 0.2200 258.96 107.14 866.10
14 pt. homo..... 260 Hate 0.0600 S RS BOE L o 15.60
Skim milk:
Bulkgal. i 1 viaa 03400 ...... B84 L 34
Glass:gt... ..o, 1 2 0.1300 0.1600 .13 42 45
PAPEr Qb s alrn tume e 25 17 0.1593 0.1859 3.98 3.16 7.14
Chocolate drink:
FAPOT L. i i iea 13 4 0.1936 0.2200 2.62 B8 3.40
Cultured milk:
Bullygal.. ..oy 1 ol 0.4400 . ..... A R A4
Paper qt.-iiiosec e 46 15 0.1372 0.1625 6.31 2,44 8.75
Cream:
Whip:
Glassqt........... 1 1 1.2360 L 1.24 Dreri 1.24
Paper 4 pt........ 73 19 0.3200 0.3228 23.36 6.13 29.49
Coffee eream:
Glassgt........... 13 1 0.7500 0.9000 9.75 .90 10.65
Paper 44 pt........ 73 19 0.3200  0.3228 23.36 6.13 29.49
Cereal cream:
Glassqt........... 5 1 0.4785 0.5600 2.39 .56 2.95
Paperpt........... 74 17 0.2472 0.2410 18.29 4.10 22.39
Butter:
L L e 169 lar 0.6302  ...... 106.50  ...... 106.50
Pound print. ......... 108 1 0.6875 0.7419 74.25 .74 T4.99
Pound 1/4............ 12 1 0.6970 0.7600 8.36 .76 9.12
Pound patties......... 7 stais 0.7450  ...... 528 oo 5.22
Cottage cheese:
16-0z package......... 19 2 0.2582 0.3398 4.91 .68 5.59
Ice cream:
Gallon............... 76 1 1.2655 2.0000 96.18 2.00 98.18
Ice cream mix:
129, butterfat. ... .... 1 1.6500 1.65 1.65
69 butterfat. ....... 4 S 1.1000 e 440 ..., 4.40
Sherbet:
Gallonwissinca il et 1 £ 1.2000 R 2 | TR s 1.20

A o R e e e e e v ot Ve siwaia 819.21 254.56 1,073.77




Other Agricultural Economics Publications

of Interest to Idaho Farmers

Marketing Forage Seeds
Experiment Station Bulletin No. 248

Packing Idaho Potatoes
Experiment Station Bulletin No. 247

Guide in Answering Basic Questions on Farm Machinery
Costs. Experiment Station Bulletin No. 224

An Analysis of Potato Packing Costs in Idaho
Experiment Station Bulletin No. 208

Copies of these and other University of Idaho agricultural bulletins may be secured
from county agents or by writing to the University of Idaho, College of
Agriculture, Moscow, or to the University Extension Service,

State House, Boise.
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