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Abstract:
Production of cottage or cheddar cheese will yield a greater net return to the grade A milk processing
plants in Montana than is now. received through the production of butter from the surplus grade A milk
received by these plants. The production of cottage cheese is economically feasible where these plants
receive an average volume of surplus in excess of 12,881 pounds per day. Cheddar cheese is feasible
when this volume reaches the 20,361 pounds per day level. Where a market for cottage cheese does not
exist or the quantity of milk received is too small to meet the minimum daily requirement for cottage
cheese, the least cost alternative, the production of butter from the milk fat, should be used.

Construction of a special plant to process the combined-surplus grade A milk in any of the three areas
studied would not yield as high returns-as is possible in present plants. This conclusion was. based on
short-run budgets for the two alternatives. In the short-run the buildings and equipment used by the
present plants do not constitute cost items which these plant managers could rationally use as a basis
for determining levels of output. These costs would have to be considered if any group were to propose
new construction. Thus the above comparison included costs for buildings and equipment for the new
plant but not for plants currently in operation.
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ABSTRACT

Production of cottage or Cheddar cheese will yield a greater net 
return to the grade A milk processing plants in Montana than.,Is. now. 
received ,ttirgugh the production of butter from the surplus grade A milk 
received by these plants. The production of cottage cheese is economically 
feasible jwhere.-these plants receive an average volume of surplus in excess 
of 12,881 pounds per day. . Cheddar cheese is feasible when this volume 
reaches the 20,361 pounds per day level. Where a market for cottage 
cheese does not exist or the quantity of milk received is too small to 
meet the,minimum daily requirement for cottage cheese, the least cost 
alternative, the production of butter from the milk fat, should be used.

Construction of a special plant to process the combined*.surplus 
grade A milk in any of the three areas studied would not yield., as .high 
returns,as is possible in present plants. This conclusion was. based 
on short-run-budgets for the two alternatives. In the ■ short,-run,. the 
buildings...and. equipment used by the present plants do not constitute cost 
items which.these plant managers could rationally use as a basis.,for 
determining levels of output. These costs would have to be considered 
if any group were to propose new construction. Thus the above comparison 
included costs for buildings and equipment for the new plant but not for 
plants currently in operation.



Chapter I 

INTRODUCTION

Concept of Surplus

The grade A milk received by distributors in excess of fluid milk 

requirements is the surplus with which we are concerned in this study.

This surplus grade A milk is divided into three classes (I) operational,

(2) seasonal and (3) periodic. This division of surplus is used because 

it readily classifies the surplus milk either by use or cause.

(1) Operational Surplus— This is the grade A milk required by distri­

butors to meet consumer demand for the secondary products of the fluid milk 

industry (i.e., cottage cheese, ice cream, skim and chocolate milk, butter, 

and the fluid creams). Successful distributors have found they sell more 

fluid milk when they carry a full line of these products. The normal day- 
to-day variation in sales and receipts also requires maintaining a milk 

reserve sufficient to meet high consumer demand on days of low producer" . 

supply.

Although this type of surplus is not of major concern in this study, 

it must be identified before the seasonal and periodic surplus volume can 

be established. It is a required part of the fluid milk industry.

(2) Seasonal Surplus— A distributor receiving enough milk to supply 

customer needs in September will receive more milk than he needs during 

the rest of the -year. This, excess milk is the seasonal surplus. Receipts, 

in the area studied, are highest in May and June and lowest in August and 

September. Consumption in these markets is highest from September through 

February and lowest in May. Therefore by contracting for sufficient milk 

in September, the month of greatest deficit', ,the distributor is burdened 

with a seasonal surplus.
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(3) Periodic Surplus--The volume of grade A milk received by dis­

tributors is affected by changing agricultural price ratios. This varia­

tion in the basic production of producers accounts for the periodic 

surplus. The dairyman can respond to changes in the relative price foa?̂  

milk by changing feeding rates and culling practices or by changing to - - 

other livestock enterprises.

Problem Statement

The problem, of disposing of an ever-changing volume of surplus milk 

is one which is facing Montana distributors daily. Distributors have, 

in the past, handled this excess milk almost exclusively for the miIM a t  

involved, ^ith the skim milk going "down the drain" or occasionally to 

hog producers.

As long as the plants remain small the quantity of milk handled in 
1 ■ . ' : ■ 

this way by the individual plants is small, in volume if not in percentage

terms. f -

— 2 —

With the improvement of roads, the acceptance of paper cartons, and- 

the development qf portable refrigeration units the market area for the-
I. ' ! ,/

existing plants has expanded.-' As the market area for each plant expands,

the volume*of milk handled in these plants must increase and with it' the
- -• . -'•

volume of seasonal surplus.
-• ’ ,

With the competition for agricultural resources brought on by the high

beef prices of"1950-52, many plants found they could not obtain sufficient

V For a detailed analysis of this development see: ',E. .H. Ward. Technological
and Legal Change and the Montana Milk Control Law. Unpublished thesis for 
Doctor of Philosophy degree, University of Wisconsin, 1954, pages II-27.
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Quantities of grade A milk from producers to meet the needs of these*ex-

_ panded markets. Many of these markets had been built on the periodic ■

surplus of. the-previous, period. Two. sources of extra milk were then!tapped.

The first was the admission of grade B producers willing to meet grade,A.

requirements, and second was the.importation of milk from as far away as

Minnesota. The first has had a lasting effect.

With"the drop in beef prices in 1953, the relative price of milk ■ -

was again high-. As milk production responded to this- higher relative

price, distributors were faced with an ever increasing surplus problem.*

They have,'in recent years, been confronted with a surplus amounting-to 
■ ' ' 

thirty percent of daily receipts.

The variable nature of the quantity available for manufacturing pre­

cludes any stable, large scale manufacturing with products which could
- •

be sold in the distant markets.

Objectives-

This' study-vyas undertaken in connection with a Western .Regional 

Project in dairy parketing. The Montana project was to investigate 

the volume of surplus, to determine which, products will lend themselves 

to manufacture with the quantity of milk': available in grade A plants and :

to determine the costs and returns connected with these manufacturing- 

alternatives.- The specific objectives of the Montana study are to 

determine:

(1) The historical variation in the seasonal and periodic surplus.

(2) Prospective marketing costs and returns associated with various ■ 

size manufacturing plants and forms of market organization.
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(3) Which manufactured dairy products are likely tp yield the 

highest net return.

(4) The possibility of combining the surplus of an area for processing 

in one plant.

Hypotheses

The marketing of the milkfat as butter, on an individual plant basis, 

constituted the principal method of surplus disposal in 1955.

The hypotheses to be tested ares

(1) The production of cottage cheese or Cheddar cheese, from the - •

skim milk now going "down the drain," will increase net returns to Montana 

distributors.

(2 ) The presence, of economies of scale in the manufactured milk in­

dustry will permit the profitable combination of the plant surpluses, 

within an area, fpr the production of cottage cheese or Cheddar cheese.



Chapter II

THEORETICAL FRAMEWORK

Production Possibilities

When shown diagrammatically the advantages and consequences of a

resource commitment can be shown as in Figure I.
?2

Figure I. Long and Short Run Production Possibilities 

Curve ABC in Figure I shows the production possibilities for a fixed 

quantity of resources (i.e., a specified volume of milk, a fixed quantity 

of capital resources, and constant technology and managerial ability). 

"While the entire range of long run opportunities is open before funds 

have been committed, once a specific level of diversification has been 

decided upon and specialized resources have been acquired only the short 

run production possibilities face the manager."2/

The price ratio of the two products will determine the manner in 

which capital resources are employed. If this ratio is consistently

2/-v Earl 0. Heady, Economics of Agricultural Production and Resource Use. 
New York, Prentice Hall, Inc. 1952, p. 277.
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favorable to one product, the resources will be employed so as to 

specialize in the manufacture of thdt product. If, however, there is. 

no absolute price - advantage for either product, the resources will ,be 

so employed as to take advantage of shifts in price ratio*

Once the degree of specialization is determined and the special 

resources to attain it are secured, the manager will face one of a family 

of curves enclosed by the historical curve ABC. In Figure I the curves 

AH, GBD, and FC represent varying degrees of specialization in the two 

products. The plant committing resources so as to specialize in product 

Yg, curve AE9 will have few resources adaptable, to the production of .

The reverse is true for a plant operating along curve CF, The production
- . "

possibilities, presented by curve. GBD offer more flexibility than AF or 

FC.

Product Market Alternatives

Once the decision has been made as to specialization or flexibility 

the plant cost and return status for various levels of output' can;.be . 

shown by total cost and total revenue curves. In considering the cost 

and revenue curves of the methods of production, three possibilities 

present themselves;

(l) Locales Processing a product, which through increased utilization

of existing equipment, will be. of sufficient volume so as to have an effect
'

on price,. ' ■ - - :
- •< ..

In the production of a product such as cottage cheese to be sold : 

beyond the normal market area of the plant, quality control and transporta­

tion will place a physical limit on the area served.
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(2) National-Type A : This differs from the local situation in that

the firm will face a perfectly competitive product market, for the 

quantity of output they will be handling. The butter market is an 

example. Extra butter produced by any particular plant has no appreciable 

effect on the market price.

(3) National-Type B: Production in this case will require an addition

to existing plant facilities, incurring fixed cost unique to the process. 

Revenue will be derived from a perfectly competitive product market as in 

the above case.

An illustration of this case can be a cheddar cheese operation. The 

extra investment in vats, presses, and aging facilities would represent 

a fixed cost foreign to the processing of fluid milk.

$ costs and returns $ $

Local National-Type A National—Type B

Figure 2. Total Costs and Returns for Alternative Methods of Surplus 
Disposal.

In each of the above types fixed costs are present. In the third 

instance, however, they are apparent enough to warrant special attention.
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The above developed concepts will be used as a guide in showing what 

to expect when budgets are worked out for the various products.



DETERMINATION OF SURPLUS VOLUME

Chapter III

Locale and Organization of Survey Area.

During the summer of 1955 a total of ten fluid milk distributors in 

the Missoula, Bozeman and Billings areas were interviewed. Eight of these 

plants were.considered typical of the area. The other two were operations 

in which all fluid milk was being distributed ..in gallon jugs. Since thd'se 

two plants are of recent origin and handle a minor volume of the milk of 

the area, they will not be considered in the remainder of the report.^
V

Detailed information was obtained where records were available for 

the remaining eight plants, two in Missoula, two in Bozeman, and four in 

Billings. Schedules were taken of all%'c|rade A milk receipts and sales, . 

plus a listing, of equipment in use at ,that time.

The basic.operation of the eight plants is similar. The yearly . 

volumes range from 1.2 to 25 million pounds, with a mean plant yearly 

volume of 9.3 million pounds and a median volume of 8 million pounds 

yearly. Six.of-these plantsihandle fluid.milk in paper containers? 

the other two market milk in glass. Two of the plants make no butter-or' 

ice cream, the other six plants have a full line of secondary products.

Extent of Survey

Two types of information were obtained on receipt and sales, for the 

period July 1951 through June 1955. The first was a record, of monthly

The author feels that although this type plant will become more important 
with the passage of time, its questionable status under the Montana Milk 
Control Board, plus the limited quantity of milk handled, does not 
warrant their inclusion in this report.
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grade A milk receipts and sales,the second a record of daily receipts 

and sales for specific months within this period. Information of the 

second type was in many cases unavailable. One plant was in a position 

to offer this detailed information on receipts and sales for the months 

of October and December of 1954 and January through June of 1955. A 

complete statistical analysis of this information is presented in . 

Chapter IV.
■: -  . .

As is usually the case, this information is limited with respect to

the period of time covered. However, in the period for which information 

is available, the periodic surplus varies from a low to an apparent 

maximum. A sufficient time period is available to indicate the likely 

range within which a plant would operate.

Many technological changes have been made in the fluid milk industry 

of Montana-iin the past five years. However, since ,this-,study is not 

directly concerned with the efficiency of new techniques and equipment, 

no-- attempt was made to determine equipment or operational changes during 

the survey period

A detailed analysis of the schedules for both receipts and sales was
» ■

undertaken in-an effort to establish the seasonal,and periodic patterns. 

These results were then checked against information obtained from plant 

managers in a second interview conducted in the spring of 1956. The 

primary purpose of the second interview was to determine the vailidity of 

synthesized records for plants where incomplete information was obtained. 

On the basis of this check.it was concluded that the seasonal and periodic 

patterns of the three areas show a high degree of similarity.



Chapter IV

ANALYSIS OF SURVEY INFORMATION^

The receipt and sales figures received from the plants in the three

areas were analyzed to determine (a), daily variation, (b) seasonal

variation and (c) periodic movement. The analysis of daily variation

was limited to the one plant from which these figures were available. The

seasonal and periodic analyses were made with monthly figures from the
5/plants in all three areas.

To obtain the daily variation in receipts and sales a seven day 

moving average was used. Through the use of refrigerated storage, 

managers can rotate receipts and sales inventories. The effect of this ' 

rotation of the inventory at the plant is similar to the effect of a 

seven day moving average in the analysis. In this way the day-to-day 

variation in receipts and sales is .spread over a longer period of time.

It is through the use of this rolling inventory that sufficient milk is 

available, when on rare occasions sales exceed receipts. This can be 

accomplished by storing either the raw milk or that already In bottles 

or paper containers.

Receipts

Receipts of milk for the plants studied varied seasonally. Average 

daily receipts were analyzed by months to determine whether or not the

i/

5/

F, E. Croxton. and D. J. .Cowden, Applied General Statistics. 2nd ed., 
New York, Prentice-Hall, Inc., 1955, Chapt. 11 through 18.

Synthetic data used in this analysis was checked at the time of the 
second interview.
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observed seasonal variation could have occurred by chance. This statistical 

analysis indicated that there was less than one chance in a thousand that 

a variation as large as was observed could have occurred by chance along 

if over a long period of time the variation was actually zero.^/ The 

corrected standard deviation of receipts, using the seven day moving 

average, for the period October 1954- through June 1955, was 491 pounds.V' 

The mean receipt figure is 34,766 pounds.

With monthly receipts of the three areas the trend developed is shown 

in Figure 3. This has been indexed about the mean receipt value of the 

time span January 1952 to January 1955, a period of three years. This 

is a thirteen month moving average centered on the seventh month. . In 

this way seasonal variation is for the most part eliminated. The seasonal 

variation is shown in Figure 4.

Sales

Daily, seasonal and periodic ,variation was developed from similar 

sales data.

Sales data were analyzed in the same manner as the data on receipts;- 

The statistical analysis of sales data indicated that a variation as large

^  To determine if the arithmetic means of daily receipts for the various 
months were significantly different at the 95% level an analysis of 
variance test was conducted using the X values obtained from the seven 
day moving average of receipts and sales. The X values for the months 
analyzed are presented in Appendix A. The calculated F value for receipts 
is 1456 and for sales the calculated F value is 4.318 as compared to a 
table value for F of 1.938 in both cases. A significant difference exists 
between the means in both instances.

To determine the standard deviation from the mean the within month 
variation obtained in the analysis of variance test was used.

- 12 -

I /
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as was observed could have occurred by chance along less than one time in 

one hundred if the variation over a long period of time were actually zero.—/ 

The corrected standard deviation for sales in the eight months analyzed 

was 1480 pounds, with a mean sales value of 23,823 pounds of grade A fluid 

milk.-2/

The trend for sales in the three areas is shown in Figure 5.. This 

is, as for receipts, a thirteen month moving average centered on the 

seventh month. In Figure 5 the sales trend has been indexed about the 

mean of sales for the period shown. The seasonal movement of sales is 

shown in Figure 6 .

Operational Surplus

As defined earlier, the operational surplus is that grade A milk 

required to supply the secondary products of the dairy industry. The 

operational surplus plus the quantity required for fluid sales is the 

grade A milk a plant must receive daily to supply consumer demand. To 

supply this demand for secondary products requires a quantity of milk 

equal to 15% of the fluid milk, sales.” / If a plant does not receive 

this amouryt of surplus their customers must turn elsewhere for milk 

products and probably for their milk too.

8/
V

io/

See footnote 6 .

To determine the standard deviation from the mean the within month ■ 
variation obtained in the analysis variance test was used.

Determined from interviews held with plant managers in the summer of 
1955.
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Figure 3, Receipt Trend for 1952-54 for Three Montana Areas



% of
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Figure U. Seasonal Variation in Receipts for Three Montana Areas



% of 1952-1954 avg.

.1952 -1953
Figure 5. Sales Trend for 1952-1954 for Three Montana Ardas

4r 1954
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% of annual avg

Figure 6, Seasonal Variation of Sales in Three Montana Areas
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In an analysis of the daily variation of receipts and sales it was 

found that by establishing 95% confidence limits!!/ about the mean sales 

and receipts the manager would be assured of a sufficient operational 

surplus.

This is illustrated diagrammatically in Figure 7. In this figure

Figure 7. Contract Level Using Established Deviation 

Xg is the average quantity of milk sold, L is the common limit and Xr 

is the average quantity of milk received. The distance from Xs to L is 

1.98 times the standard deviation of sales, L to X is 1.98 times the 

standard devaition of receipts. For the plant in which the information 

was available for analysis, this means that with average daily sales of 

23,823 pounds, the plant would contract for average daily receipts of 

27,725 pounds. In this way a plant is still contracting for sufficient 

milk to meet consumer demand, with a minimum surplus. In the above case 

a surplus of 329 pounds is present after sales and operational surplus 

requirements are met.

^ /  Croxton, ojo. cit.. pp. 635-650
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Seasonal Surplus .

When the seasonal receipt pattern (Figure 4) and the seasonal sales 

pattern (Figure 6 ) are superimposed (Figure 8 ) it is noted that a peak in 

receipt corresponds to a dip in sales. The reverse is also true. There­

fore, in order to incur a minimum seasonal surplus and at the same time 

secure a sufficient quantity of milk to supply all demand the distributor 

must contract for enough milk to cover the period when seasonal receipts 

are lowest relative to sales. This occurs in the month of September for 

the area studied.

With the method for determining the contract level just presented 

and with the use of the seasonal patterns, a synthetic surplus situation 

can be developed. .In. Figure 9 we see the surplus pattern that can be 

expected in plants with fluid sales of 20,000 and 60,000 pounds per day 

for September. As the plants in this area increase in daily volume through 

either consolidation or expanded market areas the seasonal surplus grows 

with them.

Periodic Surplus

The allocation of resources between farm enterprises in response to 

changing price ratios can have a considerable effect on the volume of milk 

produced in an area. In an expanding market the percentage of milk paid 

for, at the class I price,.' increases, ji'In 'rpsponseotd’.'this: price- increase 

production increases until the blend price is reduced enough to re-establish 

an equilibrium price ratio between milk and other agricultural products. 

Therefore, after a periodic surplus has developed the tendency would be 

for production to stabilize until such time as the price ratios are again 

disturbed.
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% of annual average

Receipts

Sales

Figure 8. Comparison of Seasonal Variation of Receipts and Sales



thousands of 
pounds of surplus 

grade A milk

Figure 9. Seasonal Surplus in Planst Receiving 20,000 and 60,000 Ibs/day
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In Figure 10 the periodic surplus pattern is shown for a plant with 

total sales of 10,000 pounds of milk and milk products daily in January ' 

1952. These are synthetic data derived from the combination of the • 

receipt trend (Figure 3) and the sales trend (Figure 5 ).

Volume of Surplus

The quantity of grade A milk available.for manufacturing can be 

obtained from the seasonal and periodic- patterns. In developing the 

periodic surplus to be used in the remainder of the study as a minimum 

volume - the periodic surplus available during September of 1954, as' 

determined from the data for Figure 10, was used. This was the year - 

in which periodic surplus was highest. To this quantity the seasonal 

surplus is added to determine the maximum figure for a year such as 

1954. This seasonal surplus is taken from data for Figure 9.

TABLE I. ESTIMATED SURPLUS* AVAILABLE FOR MANUFACTURE

Daily ■■ Periodic .. ■■Maximum - i J -

Receipts Surplus . Seasonal Summation
Seotember 1954 September 1954 Surolus Col. 2 and 3

20,000 4,450 6,800 11,250
60,000 13,350 20,400 37,750 "
Combined 17.800 27.200 45". 000 ■
* All figures in pounds of 4% milk per day.

Types of Plants

In the analysis of costs to be' developed in the next chapter-, two 

plant types will be used. In the first type the surplus will be handled 

by existing plants in conjunction with the fluid milk Operation. The 

first type is further sub-divide,d into two basic plants. These two



Thousand pounds of surplus 
grade A milk received 

per day

Figure IQ. Synthetic Surplus Pattern of a Plant with Sales of 10,000 pounds per day in January 1952
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plants have been selected because the first (hereafter called the modal 

plant) is typical of the plants analyzed, the second, referred to as the 

actual, represents the largest plant encountered. The second type is an 

operation-soperate from the fluid milk industry and established to process 

the combined surplus, milk of one area. This is referred to as the synthetic 

plant in the remainder of this study.
’ '■ ,1

The daily volume of fluid plus surplus milk in the modal plant is 

20,000 pounds per day receipts during September. The actual plant 

receives 60,000 pounds of milk per day. The synthetic plant will process 

the combined surplus.



Chapter V 

PROCESSING COSTS

Source of Cost information

The information on the cost of processing surplus grade A milk has 

been developed-from three principal sources. ' These - are (I) an Oregon 

State Experiment Station bulletin^/ (2) a bulletin published by the 

Experiment Station of the University.of Idaho-I^/ (3 ) an unpublished 

doctorial thesis from Michigan State College.ld/ From these secondary 

sourcesj equations were developed for the total cost of processing the 

various quantities of surplus milk in the plants developed in the pre­
vious chapter.

Cost Analysis

The cost equations developed have been applied to the following data:
(1) Modal plant

Minimum surplus 4,450 pounds per day 

Maximum surplus 11,250 pounds per day

(2) Actual plant
I

Minimum surplus 13,350 pounds per day 

Maximum surplus -33,750 pounds per day

(3) Synthetic plant

Minimum surplus 17,800 pounds per day 

Maximum surplus 45,000 pounds per day

Glen T. Nelson, Input-Output Relationships in Specialized Butter-Powder 
and Cheese Plants. Technical Bulletin 32, Oregon Agricultural Experi­
ment Station, Corvallis, Oregon, 1954.

13/ ScOtt H. Walker, Homer J. Preston, and Glen T. Nelson, An Economic 
Analysis of Butter-Non Fat Dry Milk Plants, Research Bulletin 20, 
Experiment Station, Moscow, Idaho, 1953.

14/ Carl W. Hall, An Operational Analysis of Dairy Plant Equipment, Urtpub- 
lished thesis for Ph. D. degree, Michigan State College, 1952.
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Cost schedules are presented for processing the surplus grade A 

milk as cottage cheese, butter, and Cheddar cheese.

TABLE II. MODAL PLANT COSTS FOR PROCESSING BUTTER, COTTAGE CHEESE, AND
CHEDDAR CHEESE.

Product
4.450# milk/dav 11,250# milk/dav

Total daily 
cost

Cost per 
1000#.milk

Total daily 
cost

Cost per 
1000# milk

Butter $15.53 $3.49 $18.16 $1.61
Cottage Cheese 41.31 9.28 67.92 6.04
Cheddar Cheese 36.75 8.26 64.78 5.76

TABLE III. ACTUAL 
CHEDDAR

PLANT COSTS FOR PROCESSING 
CHEESE.

BUTTER, COTTAGE CHEESE,, AND

13,350# milk/dav 33,750# milk/dav
Product ' Total daily 

cost
Cost

1000# milk
Total daily Cost per 

Cpst 1000# milk

Butter $18.97 ■ $1 .'42 $26.85 $ .80
Cottage Cheese 76.14 5.70 155.99 4.62
Cheddar Cheese 73.43 5.50 157.51 4.67

TABLE IV. SYNTHETIC PLANT COSTS 
AND CHEDDAR CHEESE.

FOR PROCESSING BUTTER, COTTAGE CHEESE,

-J C
O

O % milk/day 45,000# milk/day
Product Total daily Cost per Total daily Cost per

cost 1000# milk cost 1000# milk

Butter $70.43 $3.96 $108.41 $2.41’
Cottage Cheese 167.67 9.42 313.67 6.97
Cheddar Cheese 144.82 8.14 284.67 6.33 '



- X I -

The basic equation for the straight line cost curves developed'-is 

Y =Va 4- bX.
.,..Where Y = Total daily cost 

a = Total fixed cost
b = Variable cost per thousand pounds of milk processed 
X = Quantity of milk processed in thousands of pounds per day.

The formulas

follows

used for the development of these total cost figures are as

Modal and Actual Plant

Butter Manufacture Y = 13.81 + .3864' X 

Cottage Cheese manufacture Y = 23.89 + 3.9142 X 

Cheddar Cheese manufacture Y = 8.41 4- 4.1216 X 

Synthetic Plant

Butter manufacture Y = 45.58 + 1.3963 X 

Cottage Cheese manufacture Y - 72.43 + 5.3675 X 

Cheddar Cheese manufacture Y = 53.30 + 5.1416 X 

As shown by the figures above butter is a cost minimizing method of 

surplus disposal.

In reviewing the work on this chapter the author feel's the cost 

■relationships between alternatives is sound, although some question may 

be raised as to the exact, level of these costs. The scarcity of.research

In developing .the cost equations different assumptions are :used- for the 
two basic operations. The equations used to calculate the cost-in the 
modal and actual plant does not include fixed costs for capital invest­
ment in buildings and land, office expense, interest on equipment 
inventories, or management. The. equations for the synthetic plhnt 
include charges for these items. This is reflected in the lower "a" 
value for each process in the modal and actual plant.
The higher "b” values for the synthetic plant reflect the costs of 
receiving raw milk storage and variable costs of general operation which 
are not included in the equations for the modal and actual-plant.■
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along■-these lines makes the placing of dollar costs difficult. -Another 

■factor affecting this is the multitude of possible arrangements and 

equipment combinations.

In the section on Product Market'Alternatives, in Chapter IJ 

teoretical total cost curves were developed -which indicated there • 

should be no fixed cost for the production of butter or.cottage cheese 

in either the modal or actual plant. In the actual operation of a plant, 

facilities for■the production of butter and "cottage cheese are available 

and plant managers have little .control over these costs'. Whereas- they 

will.have considerable over the addition of a cheddar cheese operation.

Therefore, the concepts developed in Chapter II are applicable from 

the plant managers point of view.
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Chapter VI
-

TOTAL REVENUE AND A COMPARISON OF. NET 

REVENUE FROM MARKETING ALTERNATIVES

Revenue Analysis

The yield and prices used in the following computations- .of - net.revenue 

•are presented in Table V. These prices were selected after checking 

various secondary sources, one of which was the manager of a plant■included 

in this study.

TABLE V. YIELD AND PRODUCT PRICES

Product

Butter-

Cheddar Cheese 

Cottage Cheese 

Butter

Cheese (Creamed)

*• Using a 16% yield per

Yield per 1,000 - 4% Milk 

. 49.2 (23% overrtlh)
i

106.0

26.1 (23% overrun) 

185.2lp *
_ _  i
0# of skim milk.

Price per Pound

I ■ S »65 - •
I
--r ,36-

.15 **

** The price plant can. expect to receive for cottage cheese sold 300 miles 
from the point of manufacture will drop to,13.9 cents per pound. This 
is computed on the basis of rail shipment in 10 gallon cans. The total 
return figures in this section are based on a constant price of $.15 
per pound for all cottage cheese produced!. ,

.

A charge of $28.00 a thousand pounds was made for grade Â  4%.milk 

used in the manufacture of thase products. ,.

The following,tables show the relative profit and loss position..of the 

various plants for the different methods of surplus disposal.
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TABLE VI. MODAL PLANT - TOTAL AND NET RETURNS FROM THE PRODUCTION OF 
BUTTER, COTTAGE CHEESE AND CHEDDAR CHEESE.

4,450 Pounds per day

Product Total Cost * Total Revenue Net Revenue

Butter $140.13 $142.31 $ 2.18
Cottage CheeSe 165.91 197.12 31.21
Cheddar Cheese 161.35 169.81 8.46

11,250 Pounds per day

Butter 333.16 $359.78 $26.62
Cottage Cheese 382.92 498.37 115.45
Cheddar Cheese 379.78 429.30 49.52

^■,Includes cost of milk at $.70 a pound butterfat, or $28.00 a thousand
pounds, and the icost figures developed in Chapter V.

TABLE VII. ACTUAL PLANT - TOTAL AND NET REVENUE FROM THE PRODUCTION. OF
BUTTER , COTTAGE CHEESE AND CHEDDAR CHEESE.

13,350 Rounds pier day

Product Total Cost * Total Revenue Net Revenue

Butter $392.77 $426.93 $ 34.16
Cottage Cheese 449.94 591.40 141.46
Cheddar Cheese 447.23 509.43 62.20

33,750 Pounds per day

Butter 971.85 1,079.32 . 107.47
Cottage Cheese 1,100.99 1,495.12 394.13
Cheddar Cheese 1,102.51 1,287.90 ■ 185.39

* Includes cost of milk at $.70 a pound butterfat, or $28.00 a thousand, 
and the cost figures developed in Chapter V.
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TABLE VIII. SYNTHETIC PLANT -TOTAL AND NET REVENUE FROM PRODUCTION OF 
BUTTER, COTTAGE CHEESE AND CHEDDAR CHEESE.

17,800 Pounds per day

Product Total Cost Total Revenue Net Revenue

Butter 568.83 569.24 .41Cottage Chpese 666.07 • 788.54 122.47
Cheddar Cheese 643.22 ■

— j— — ]—

679.24 36.02

' 45,000 Pounds per ddy

Butter 1,368.41 1,439.10 70.69Cottage Cheese 1,573.67 1,993.50 419.83
Cheddar Chdese 1,544.67' 1,717.20 172.53

•* " z’L ’
* Includes, the cost of milk at $.70 a pound butterfat, or $28,00 a thousand, 

and the cost figures developed in Chapter V. *

Shown above are the net..return expectations of the various plants 

handling their surplus problem by alternative methods. It is quickly 

apparent that, the two extremes are cottage cheese and butter. The fact 

that the ..market, for cottage cheese is limited may prevent the diversion 

of surplus.milk to this marketing channel.

No consideration has-been made for the quality differential to be 

expected where.the Cheddar cheese is made from grade A milk, and butter 

from sweet grade A cream. To the extent that this differential is reflected 

in price, the advantage of cottage cheese will be reduced.

Break-Even Point

By equating the formula's- for total cost and total revenue the amount 

of milk required to attain a" break-even point can be detdrinined. These 

are set forth in Table IX for the modal and a-ctuAl Plant in one instance 
and the synthetic plant in the other.
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TABLE IX. AVERAGE QUANTITY OF SURPLUS MILK, IN POUNDS PER DAY, REQUIRED 
TO ATTAIN BREAK-EVEN POINT.

Plant Butter -1
Cottage Cheese Cheddar Cheese

Modal or Actual
I •

3,843# I . 1,929# 3,049#

Synthetic 17,641# 6,597# 10,621#

' To guarantee the volume required to meet the break-reven point from.', 

seasonal surplus alone, the plants would' have to receive a daily 

September volume equal to that shown in Table X. The seasonal surplus' . 

from these receipts will yield an average daily volume equal to the 

break-even requirements.

TABLE X. AVERAGE DAILY RECEIPTS, IN POUNDS PER DAY, REQUIRED DURING
SEPTEMBER TO SUPPLY A SEASONAL SURPLUS SUFFICIENT TO ATTAIN " 
BREAK-EVEN REQUIREMENTS.

Plant Butter Cottage Cheese Cheddar Cheese

Modal or Actual 25,663 12,881 20,361

Synthetic 117,823 44,061 70.9 37



Chapter VII

SUMMARY AND CONCLUSIONS

Summary

The analytical work done in connection with this study shows distinct, 

daily, seasonal and periodic variation in both receipts and sales.

In the analysis of daily variation, a seven day moving average was - . . 

used to reproduce plant conditions on paper. By the use of the standard 

deviation from these average receipts and sales figures the minimum contract 

level for receipts was determined. With this contract level the plant As, • 

assured of a minimum amount of seasonal surplus.

The seasonal analysis of receipts shows a period of high production . . 

during the spring, whereas sales reach their peak during the fall and winter 

This lack .of conformity between the two results in the seasonal surplus..

By contracting for a sufficient supply in September the plant becomes 

a receiver of surplus milk. As the basic plant size increases the seasonal 

surplus will,increase to sizeable proportions.

Response to changing agricultural price ratios determines the volume 

of periodic surplus the plant, receives. To supply consumer demand the-dis­

tributor must contract for sufficient milk at times when these price ratios- 

are unfavorable to the production of milk. As these price ratios change^ 

in favor of dairying, milk production will increase.
■l

In disposing of this surplus, plant managers have used a least-cost 

method, the production of butter from the milk fat. This method is also 

the lowest return alternative. •

The production of cottage cheese should be undertaken where the market 

will absorb enough to meet the break-even point. When the demand for this
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product is satisfied the other alternatives should be evaluated with respect 

to the volume of milk remaining. If enough surplus milk is present, "to 

permit a profitable operation, cheddar cheese should be produced. Other­

wise a plant should produce butter.

Conclusions

With the material presented in the preceding chapters we are now 

able to evaluate the hypotheses presented in the beginning of this " 

report.

The first, a comparison of net returns from the three products 

when processed by the individual plants, we can accept. Using the pro 

duction of butter from the milk fat present in the surplus as a scale, . 

it is shown in Chapter VI that the production of either cottage cheese, ■ .....
I

or cheddar cheese from the surplus milk will yield a higher net' return... 

to distributors. It must be noted that the analysis presented has been 

concerned specifically with the figures developed for 1954, however, in 

Table IX the minimum average daily quantity of milk required for a no­

loss operation is established.

The seond hypothesis deals with the profitability of combining the
.

surplus milk within an area for the manufacture of these three products, 

Again butter was used as a scale to measure the feasibility of this 

undertaking. As shown in Table VIII the production of either cottage...̂ 

cheese or cheddar cheese yields a higher net return than butter. As- - 

previously mentioned this analysis also uses 1954 volumes. The minimum 

daily requirements for the synthetic pjLant are listed in Table IX.
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Although a sufficient volume df surplus grade A milk is present in.a 

year such as 1954 for the profitable operation of a plant such as the 

synthetic plant, the high cost of this alternative, as compared to the cost 

of processing in existing plants, will make it prohibitive. Where manu­

facturing milk is available to supplement the surplus grade A milk the- 

possibility of establishing such a plant would be much more favorable. 

However, the volume of manufacturing milk would have to be large enough 

to bring per unit cost in line with those of existing plants. This 

would in most cases remove cottage cheese as an alternative.
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SEVEN DAY MOVING AVERAGE OF SALES

Dec. Oct. Jan. Feb. Mar. April May June 
Day________ 1954 1954 1955 1955 1955 1955 1955 1955

I

10
11
12
13
14
15
16
17
18
19
20 
21 
22 
23 
24. 
25' 
26
27
28
29
30
31

21,640
21,498 20,936 24,226

19,406 22,350 24,502
21,906 20,859 23,569
24,026 23,300 23,561 24,186
24,849 21,974 24,012 25,751
23,641 22,310 24,090
24,254 22,904 23,822
24,364 24,038 23,269 21,899

24,135 24,275 21,355
24,019 23,054 24,165
21,969 22,059 25,989 19,601
23,344 22,244 25,157 19,676
24,065 22,208 19,693
21,607 23,654 20,236
24,488 21,794 23,827 23,310

21,761 23,088 23,791
25,373 23,245 24,027
25,244 22,122 21,312 25,204
25,788 22,356 22,303 23,761
23,228 22,276 26*420
25,298 22,078 27,010
22,127 21,659 25,127

23 063 24 194
22,572 23,092 25,663
21,500 — — — — — — — — — — — — — — —
22,152

24,470 24,300 22,937
23,329 24,963 23,875 23,207
26,327 24,945 25,504

27,552 24,899 24,839
26,774 26,740 25,536
25,908 27,495 23,174 25,252
24,030 24,620 23,127 25,602
22,778 22,656 24,558
24,360 26,335 23,018 24,584
22,401 26,444 24,804

22,906 24,884 23,004
21,666 23,421 22,543
21,310 21,614 24,446 22,349
24,066 21,482 24,657 22,061
23,384 25,417 22,272
23,080 21,806 25,094 21,798
22,458 23,510 21,696

22,511 23,203 23,666
22,758 22,217 24,659
22,936 25,713 24,080 25,012
21,864 25,161 24,444 24,695
21,846 24,408 25,367
23,237 25,127 21,002 25,780
24,063 24,591 23,746

25 985 25 446
23,601 ------ — — — — — — —
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SEVEN DAY MOVING AVERAGE OF RECEIPTS

Day
Oct.
1954

Dec. 
1954

Jan.
1955

Feb.
1955

Mar.
1955

April
1955

May
1955

June
1955

I 31,884 33,069 32,630 35,451 39,374
2 ---------— —  —  —  —  — 31,959 32,939 32,805 35,648 39,463
3 30,844 30,743 31,968 32,949 32,702 35,768 39,851
4 31,004 30,777 30,377 32,002 33,030 32,629 35,834 39,722
5 31,001 30,639 30,889 31,959 33,053 32,942 35,924 40,074
6 30,888 30,766 30,883 31,981 33,032 32,953 36,056 40,311
7 31,119 30,709 30,677 32,084 32,829 33,173 36,052 40,551
8 30,987 30,709 30,727 31,992 32,774 33,543 36,150 40,567
9 30,950 30,653 30,869 32,043 32,595 33,389 36,192 40,811
10 31,014 30,632 30,904 32,113 32,591 33,521 36,272 41,201
11 30,899 30,656 31,018 32,235 32,528 33,605 36,495 41,447
12 31,080 30,793 30,937 32,351 '32,383 33,470 36,539 41,442
13 31,072 30,884 30,870 32,419 32,136 33,644 36,496 41,563
14 30,979 30,934 30,812 32,508 32,297 33,699 36,531 41,653
15 31,170 30,949 30,911 32,724 32,170 33,900 36,544 41,619
16 31,363 31,069 30,920 32,676 32,296 34,067 36,575 41,356
17 31,426 31,193 30,874 32,600 32,218 34,158 36,499 41,340
18 31,650 31,214 30,983 32,782 32,281 34,332 36,736 41,135
19 31,611 31,178 30,961 32,884 32,224 34,377 36,815 41,089
20 31,512 31,252 31,038 32,931 32,445 34,515 37,437 40,942
21 31,605 31,139 31,205 32,939 32,288 34,539 37,623 40,885
22 31,421 31,158 31,373 32,925 32,491 34,834 37,851 41,231
23 31,312 31,290 31,390 33,116 32,363 34,964 38,104 41,254
24 31,115 31,190 31,409 33,124 32,445 35,100 38,428 41,076
25 31,140 31,159 31,450 32,993 32,634 35,110 38,387 40,908
26 31,016 31,110 31,714 33,007 32,602 35,360 38,516 40,732
27 31,003 31,134 31,723 32,973 32,890 35,319 38,289 40,596
28 31,680 33,006 32,985 35,319 38,850 40,570
29 31,623 32,897 35,139 38,813 40,532
30 31,711 33,065 35,385 39,028 40,587
31 31,833 32,883 39,103
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SUMMARY OF COMPUTATIONS FOR THE ANALYSIS OF VARIANCE OF DATA ON RECEIPTS

Source of Variation Amount of 
variation

Degrees
freedom

of Estimated ■ 

variance

Between column means 2,459,238,764 7 351,319,823

Within columns 53,064,496 220 241,202

P  - 351,319,823; J456 54
241,202

F.05 = ■

SUMMARY OF COMPUTATION OF THE
■

ANALYSIS OF VARIANCE OF DATA ON SALES

Source of Variation Amount of 
variation

Degrees
freedom

of Estimated 
variance

Between column means 66,207,657" 7 9,458,236"

Within columns 348,266,313 • 159 2,190,354

F = 9 1>.4,58,236 z 4 3ig
2,190,354

- \

.05 = I.938
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