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Managers of Grade A dairy enterprises are continually faced

with choices among conflicting objectives and uncertain means of ob-

taining them. Stability exists in neither the price situation nor the

physical framework within which the decision process functions.

This study examines trends in the price situation and establishes the

physical conditions apparent in dairies in Benton County in 1962.

Prices received for high test milk have declined during the

last decade. Low test milk prices have remained at about the same

level. Prices paid by dairymen for the factors of production have

tended to increase. The individual can influence the price he

receives by the butterfat content, degree of contamination, and

ratio of quota to surplus milk. His principal managerial decisions,
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however, concern the quantities to produce and the techniques of

production that may improve efficiency.

The study herds averaged 54 cows producing 9206 pounds of

4. 2% milk each. An average operator's labor and management

return of $3246 was realized. Net return to the operator's con-

tributions averaged about 90% of the return expected from optimum

alternatives.

Replacement heifers cost an averag.e of $229 to raise - $4

more than the estimated market value. Generally, producers

raising less than 10 heifers could have purchased them at lower

costs than they experienced raising them.

Pasture costs averaged 26 daily per cow. Averaging $117

per acre on pastures of less than 20 acres the cost decreased to

$41 per acre on pastures of over 40 acres. No significant differ-

ence. in cost of providing summer forage was revealed between

pasture and dry-lot methods.

Total cost of milk production averaged $475 per cow or

$5. 15 per hundredweight of milk produced. This amounts to $5. 02

per hundredweight of 4% corrected milk or $1. 23 per pound of fat.

Feed comprised 55% of the total; labor amounted to 18. 5%

equipment use 6. 4%; building use 4. 6%; and incidental inputs

amounted to 15. 5% of the total cost.



Average cost percow decreased from $517 in the under 40

cow size group to$407 in the over 80 cow group. Less than half

the labor per cow was required in the larger group. Economies of

size accrued to equipment and building use as well. Production

per cow declined inthe larger size herds. This reduction in in-

comewas more than enough to offset cost economies in the over

80 cow group.

Cost per:hundredweight decreased as production per cow in-

creased with the exception of the group averaging over 11, 000

pounds of milk. Average cost per hundredweight of 4% corrected

milk was lowest when aimual herd production approximated 11, 100

pounds per cow. Cost per hundredweight increased with thebutter-

fat content. Generally, the cost was below the price received when

the test was between 3 7% and 4 8%

The relationship between cost of producing a hundredweight

of milk and size of herd, production per cow and butterfat content

was expressed in a multiple regression equation. The study re-

vealed the following coefficients:



where

and

Y = 7. 163 - 0. 0167a - 0. 189 b + 0. 206 c

Y = is the cost of producing 100 pounds of milk ($)

a number of cows in the herd

b = annual production per cow (thousands of pounds)

c = butterfat test of the milk (%).

A 1% change in the butterfat content of milk was found to be

associated with a 1, 313 pound inverse change in production per cow.

The study recognizes that adjustment decisions be based upon

individual circumstances. Possible adjustment alternatives are

illustrated by means of partial budgets on selected enterprises.

No single organization can be deemed optimum for all producers

because resources and personal objectives differ.
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ECONOMIC ANALYSIS AND ADJUSTMENT OPPORTUNITIES OF
GRADE A DAIRY ENTERPRISES IN BENTON COUNTY, OREGON

INTRODUCTION

THE PROBLEM

Farmers are continually faced with decisions regarding the

optimum combination of resources in their productive operations.

Assuming their objective is to maximize profits, there exists some

optimum combination and quantity of resources under a particular

price situation and a particular set of physical conditions. The com-

plexity of their decisions is intensified by the continuous changes in

the price situation and physical conditions. The milk producer

appears to be especially vulnerable to these changes.

With roots in the eastern seaboard, the dairy industry moved

westward as the population moved inland. Dairy farms located pri-

marily around the cities. Technological advances and improved

transportation have resulted in a shift from selling cream to selling

whole milk and have reduced the advantage of proximity to urban

centers.

Milk production was encouraged by subsidies for nearly three

years during World War II. At the same time, price ceilings held

down the cost of milk to consumers. Through these means both

consumption and production were encouraged. Need for. stric't sanitary
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p r a c t i c e s in the production and distribution of milk and the wide

use of the product by consumers have contributed to the acceptance

of legal requirements and controls of many kinds in the industry.

Production decisions continue to be influenced by legislation

such as the Milk Stabilization law that came into effect June 4, 1963.

The law, among other features, is designed to establish a minimum

price to be paid by handlers to producers for. Class 1 and Class 2

milk. Market wide pooling provides that each producer be

assigned a quota representing his share of the Class 1 market. He

receives Class 1 price for his quota and under equalization, can in-

fluence his own blend price by producing as much or as little as he

wishes above his quotaand will receive the established Class 2 price

for this surplus.

Per capita consumption of milk and milk products has shown

substantial decline in recent years. An average annual drop of 10

pounds per person has reduced the total disappearance to some 630

pounds of milk equivalent per capita (5, p. 17). Whereasthis rate of

decline is slower than the rate of population growth, the output of

milk in Oregon is declining. Table 1 shows a decline from over

1. 2 billion to less than 1. 1 billion pounds of milk marketed and used

1. Class 1 isthat part of Grade A milk used for human consump-
tiox in the fluid form whereas Class 2 is used inmanufactured
products.



Table 1. Milk production and prices in qregon, 1953-62.

Source: U. S. Department of Agriculture. Statistical Report-
ing Service Milk - production, distribution, and income (6)

in Oregon during the last ten years. An increase in the total con-

sumption of milk in the United States together with this decline in

production in Oregon indicates that Oregon is declining in its rela-

tive importance as a producer oi milk and milk products.

Althoug1 total milk production has declined, the number of

cows has decreased considerably faster. Increased production per

cow can be attributed to improved production practicesin feeding,

Number
of cows

Year (000)

Milk
per cow
(pounds) (pounds)

Fat
per cow

Average
Butterfat
test (%)

Total
Milk
(000, 000
pounds)

Av.: Price
Received
($/cwt)

1953 203 5980 266 4.45 1214 5.20
1954 203 6040 269 4.45 1238 4.64
1955 198 6100 268 4.40 1208 4.39
1956 185 6300 274 4.35 1166 4.62
1957 176 645o 281 4.35 1135 4.73
1958 1,8 6700 288 4.30 1126 4.59
1959 164 6770 288 4.25 1110 4.65
1960 162 7060 300 4.25 1144 4.67
1961 157 7140 300 4.20 1121 4. 54
1962 153 7125 296 4.15 1090 4.48

Average
1953-57 193 6174 272 4.40 1192 4.72

Average
1958-62 161 6959 294 4 23 1118 459
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disease control and improved breeding due to expansion in the use

of artificial insemination.

Average prices received have fluctuated substantially within

the last decade and, as indicated in Table 1, show a downward

tendency. This decline ca.n be explained primarily by the reduction

in average butterfat test. Prices received byan individual

fluctuate to a larger extent. The existance of atwo price system

whereby the price received for surplus milk differs :from that re-

ceived for quota milk complicates the problem of price determin-

ation. Prices received by the individual are influenced more by his

own blend or percent surplus :than they are by the general. level of

mflk prices.

Morerelevantto the decision making processof producers are

the changes that have taken place in the pricing formula. Details of

these ch.nges are given in Appendix Table 1. Since 1946, when milk

for fluid consumption was paid for on the basis of butterfat content

alone, t e relative weights of milk and butterfat have shifted con-

siderabl. The formula has settled somewhat ata level whereby

On t1e basis of the pricing formula for class 1 milk existingin
l962(See Appendix Table 1 for details) butterfat was worth
$. 735 per pound. The average test for the five year period
1953/-57 was 0. 17 pounds per cwt above that for1958-6Z. The
chage in price per cwt of $. 13 between these periods is ex-
plained by the change in butterfat. ($. 735 per pound X 0. 1,7
pounds = :$.125).
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milk testing .about 4% butterfat is priced in such a way that the milk

and fat are of equal value. Milk testing lower than 4% returns more

for the milk than the fat and milk above 4% returns more for the fat

than the milk.

The trend in milk pricing has been such that the price received

for low-test milk has remained about the same whereas milk of

high butterfat content has shown some reduction in value over the
1past years.

Prices received for milk give little indication of the income

position of dairy farmers. The other factors determining the

financial position are the cost associated with the production of this

milk and the number of units produced. The major inputs in milk

production are feed and labor. Table 2 shows changes that have oc-

curred in the prices of some of the more important inputs during

the ten year period prior to this study. Feed costs, which normally

comprise about one half the cost of milk production, have not changed

a great deal according to the items chosen as indicators.

Labor costs comprise approximately one third of the cost of

milk production in most studies. It is apparent that labor cost has

A detailed illustration in Appendix Table 2 shows the price for
3. 5% milk has increased at a rate of 2/3 per cwt per year,
whereas, the price for 5. 0% milk has decreased about 3. 8' per
cwt. per year.
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increased enough to more than offset any decrease in feed costs.

This observation, together with the assumption that there has been

an increase in expenses such as taxes, breeding and veterinary,

milk hauling, equipment costs, and other costs would indicate that

the cost of milk production has risen in the past ten years.

Increasing unit input costs together with a slightly decreasing

price received for milk make it apparent that dairy producers must

increase output per unit of input or produce more units if they are to

maintain or improve their income position.

Table 2. Prices paid for major inputs by Oregonfarmer 1953-61.

1. Source: U. S. Department of Agriculture. Statistical Re-
porting Service. Corvallis, (1963).

Year I

BaledHay
$ per Ton

Dairy Mic
16% Protein

per cwt

Wages
(withhouse)
$ permonth

1953
1954
1955

20.20
21.40
26.60

4.32
3.97
3.80

206
203
aio

1956 23. 20 3. 68 225
1957 16. 00 3. 64 232
1958 18. 10 3. 53 233
1959 25.50 3.63 239
1960 23. 10 3. 55 241
1961 21.90 3. 56 256
1962 23. 00 3. 60 256

Averaget53 -'57 21.48 3.88 21.5

Average'58 -'62 22.32 3.57 245
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OBJECTIVES OF THE STUDY

Changes in the price situation and physical conditions influenc-

ing milk production require that adjustments be made in the farm

organization. As an aid to farm management decisions, this study

was conducted with the following objectives:

to determine the cost and return position of existing Grade

A milk enterprises inBentonCounty, Oregon,

to isolate the physical and economic factors contributing

to high net returns.

to examine, through the budgeting technique, alternative

combinations of resources in Qrderto demonstrate economic adjust-

ment possibilities available to Grade A milk producers.

It was hypothesized that some of the existing organizations

were employing resources at less than optimum combinations or

levels and, therefore, improvement could he demonstrated. Trends

illustrated in prices and physical conditions were expected to continue

during the period in which the conclusions of this study would be

applicable. No attempt was made to evaluate alternative uses of

resources. Only internal adjustments within the dairy enterprise

were examined.



THE STUDY AREA

Benton Countyis located primarily in the Willamette Valley

between the Cascade and Coastal mountain ranges of Oregon. Agri-

culture in the area is favored by a long growing season as illustrated

by its diversification. Estimates rank agricultural gross income

in the county at 8. 75 milliondollars, third behind forestry at 16

million and Oregon State University at 9. 5 miUion.doilars (2,

p. 95).

The 1960 census indicated that 895 farms existed in the

county compared to 1174 in 1955. Of the farms existing .inBenton

county in1962, 32 were producers of Grade A milk. These farmers

owned about 65% of the 3000 dairy cows in the county and received

about 80% of the total county income from milk sales in 1962 (2, p.

35). Total value of dairyproducts sold in the county in 1962

amounted to slightly over one million dollars or 13. 3% of the total

value of agricultural marketings for the year (2, p. 62).

Weather conditions were generally favorable in the area dur-

ing the study year. General prices were low but small grain and hay

prices were normal resulting in a near normal cost and return

situation in the dairy industry.

Population in the county was approximately. 43, 000 in 1962 and

is increasing at about 2. 4% per year (4, p. 12). If per capita milk
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equivalent consumption were the same in Benton county as it was for

the nation some 27 million pounds of milk would have been used

within the county. Assuming that the 3, 000 cows produced the state

average of 7, 125 pounds per cow, some 21. 4 million pounds of milk

were produced. Benton county had an apparent net import of between

5 and 6 million pounds of milk equivalent in 1962.



PROCEDURES USED AND CHARACTERISTICS
OF ENTERPRISES STUDIED

THE SURVEY

A survey of farms producing Grade A milk in Benton County

was conducted to determine the price situation and physical con-

ditions existing in 1962. With the assistance of the county agent,

the farm location of each producer was determined. A letter was

forwarded by the county agent to each producer soliciting his cooper-

ation and explaining the nature of the study. Data relative to milk

production during the 1962 calendar year were then obtained by the

author in a personal interview with each producer during the summer

of 1963.

Information in this study reflects conditions existing on Grade

A dairies during the study year. No attempt was made to determine

"norma1 or long-run conditions. Figures regarding costs and re-

turns of the dairy enterprise do not necessarily reflect the total

farm situation of these producers.

Benton county was selected as the study area because of its

proximity to the author's headquarters. It was not selected be-

cause of the existence of any special problem nor was it assumed

that Benton county is necessarily representative of any larger area.

10
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DAIRY ENTERPRISE DEFINED

The dairy enterprise, for purposes of this study, was de-

fined as that aspect of the farm operation dealing directly with the

milking herd. It was divided into three phases; the replacement-

raising phase, the pasture phase, and the milking phase.

The replacement-raising phase includes all inputs utilized in

raising replacement heifers on the study farms. Included in the

cost of raising replacements were pasture and feed costs, breeding

and veterinary expenses, and other cash costs as well as charges

for:the use of buildings, equipment, and labor required to feed and

care for replacement stock and to maintain pastures buildings:and

equipment used by them

The pasture phase isolates the cost of establishing and main-

taining the pasture used only by the milking herd Among the items

comprising total pasture cost were interest on the investment in

land, taxes, fertilizer, irrigationand charges for labor required

for upkeep of cow pasture and for inspecting nd bringing the cows

from the pasture.

Items directly involved in the production of milk were charged

to the milking phase. Costs a.ssociated with the use of buildings,

equipment, and land for the building sites and yard lots were included.
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Labor charged to the cow phase includes that required to bring cows

from the lot into the barn, wash and milk the cows, clean milking

utensils, feed, medical and breeding work, dairy building and

equipment maintainance and general clean up. Time spent financing,

record keeping, buying and selling livestock as well as general

administrative dutiesassociated with the cow herd was also included.

METHODS USED

The replacement-raising and pasturephases were studied

independently and then incorporated into the cost of milk production

study. Replacement heifers were charged to the cow herd at the

cost of raising them. Costs associated with providing pasture for

the cows were included in feed costs.

Interest oninvestment was calculated at a rate of 5% of the

average inventory value of land, buildings, equipment, livestock

and feed. Land values used were the landowners' estimates of

market price for agricultural purposes. Building, improvement,

and equipment investment was arrived at by averaging the beginn-

ing and ending inventory values. Inventory values were the original

purchase price minus accumulated depreciation. Depreciation was

calculated by the straight line method on the basis of the farmers'

expected useful life of the item. No depreciation was taken on
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assets that had reached 10% of their original cost. Buildings and

equipment purchased during the study year were treated as being

owned for one half of a year for investment and depreciation pur-

poses. Investment and depreciation costs of buildings and equip-

ment used by both the milking herd and replacement stock were

pro-rated to each phase on an animal-unit share basis.

Tractors, irrigation equipment, and other equipment u.sed in

the dairy enterprise were included in investment values only if the

majority of their use during the year was associated with the dairy

enterprise. Otherwise, a use cost at a rate sufficient to cover

operating costs was included as a cash expense.

Feed and livestock were entered into inventories at the oper-

atorts estimate of market value of quantities on hand onJanuarylst

of each year. Cow values, which included the value of quotas, were

not allowed to fluctuate due to market changes within the year. Note

was made if an abnormal number of cows were purchased, sold or

died during the year so that the number of cows could be calculated

1. An animal unit was defined as; Mature cows andbulls =
1 A. U.; heifers over 1 year:= 0. 75 A. U.; calves = 0. 5A. U.

If one fourth of the total animal units came from replace-
ment stock, then one fourth of the costs associated with the
assets used by both phases was charged to the replacement
phase.
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on a cow-month basis. Some indication of the breeding program

was necessaryin order to allocate the cost of maintaining bulls pro-

portionally between replacement heifers andthe cow herd.

One of the study farms had some of the dairy;assets rented.

This farm was treated as being entirely operator owned by having

him estimate the landlord's investment and costs.

Interest actually paid on mortgage loans was deleted be-

cause the interest on investment charge was based onthe total

value of assets rather tha.n on the operator's equity. No interest

was charged for the use of the operator's capital on ordinary oper-

ating expenses. Interest ctua1ly paid on loans for operating ex-

penses was, however, included as a cash expense. 1

Value of the operator's labor and management was based on

the operator's estimate of the proportion of his time spent on the

dairy enterprise and his opportunity wage in alternative occupations.

Where no opportunity wage was indicated, an annual wage allowance

of $4, 800 was used. A proportion of the operator's totallabor and

management allowance relative to time spent was charged to the

1. Few operators borrowed money for operating expenses. In-

terest charged was often included in the cost of feed purchased
or deducted, along with numerous other items, from the milk
check making it impossible to isolate.
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dairy enterprise. Dairymen do not keep adequate records of time

spent on various jobs but they find it easier to estimate than other

producers because of the regularity with which most jobs are under-

taken. Labor inputs of the operator, unpaid family labor and hired

labor were allocated to the three phases of the dairy enterprise

according to the opera.tor's estimate.

Home grown feed was charged to the dairy enterprise at a

price for which it could have been sold rather than at the cost to

produce it. Purchased feed was charged at cost. The average

price received for surplus milk was used to value saleable milk fed

to calves. Quantities of feed fed were arrived at by adding feed on

hand January 1st, 1962, purchases and feed produced and then

subtracting sales and feed onhand January 1st, 1963.

Several reasons advocated that a cost of establishment and

maintainance rather than an opportunity cost be used as a basis for

pasture cost. First, there was no established market for milk-cow

pasture in the study area. It was, therefore, impossible to o.btain

pasture cost on the basis of rent that could have been received. A

second reason for using cost of productionwas that differences in

maintainance costs, especially with regard to fertilizer and irri-

gation, more nearly reflect variations in quality. Another reason for

not using opportunity cost for estimating pasture costwas the endless
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list of alternative uses that would have to be examined in order to

determine the optimum alternative use for the pasture acreage.

Record was made of any feed cut off the acres used for

pasture. The purpose of this information was to avoid double

charging for this feed. Hand fed feed was entered into feed costs

at market value. At the same time some of the cost of production

for feed cut off the pasture acreage would have been charged as a

pasture cost. An adjustment was made whereby the pasture cost

was reduced by an amount equal to one-half of the market value of

feed cut off the pasture. 1

Cash operating expenses were obtained directly from farm

accounts. Individual expenses were allocated to their respective

phases. Only that proportion utilized by the dairy enterprise was

inciudèd. Bills paid during the study year but incurred in previous

years were deleted and unpaid bills at the end of the year were

added to expenses.

Where available monthly sales of quota and surplus milk and

fat together with their respective values were obtained. Most

This arbitary adjustment assumes that one half of the value of
the feed would compensate for the land investment, taxes,
establishment cost, fertilizer, irrigation and other items used
in the production of this feed and which had been included in
pasture costs.
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records revealed only total milk sold and total value of this milk

making it difficult to establish the prices received for quota and sur-

plus milk separately. The quantity of saleable milk used in the home

and fed to calves, valued at average surplus prices, was included

in milk sales and production figures.

Included in miscellaneous receipts are gas-tax refunds, govern-

ment payments and a value of manure. Manure was valued at the

operator's estimate of its worth at the barn. Miscellaneous receipts

were credited to the respective phases on an animal-unit share basis.

These data were then summarized to present the overall financial

position of existing producers. Total costs include charge for 'the

operator's labor and management as well as a charge for the use of

his capital. The net difference between total receipts and total cost

is referred to as profit.

Costs of milk production were analyzédinorder toisó1atë-

efficiency factors prevailing in the study area. Three farms repre-

senting low, average and above average profit were then examined in

detail. Alternative organizations were explored in order to demon-

strate adjustment opportunities available to producers desiring to

improve the financial position of their dairy enterprise.



CHARACTERISTICS OF ENTERPRISES STUDIED

The Sample

Thirty-two dairymen were producing Grade A milk in Benton

county at the time of the study. A preliminary visit was made to

each producer in order to arrange a date at which the questionnaire

could be completed. This preliminary call resulted in the exclusion

of four producers from the study for the following reasons:

refusal to cooperate

insufficient information due to being in production for less

than a year

an institutional farm of more demonstrational than

functional intent

a hobby-type operation.

Complete cooperation was obtained from the remaining producers de-

spite the lengthy and detailed questionnaire. However, three of the

remaining producers were producer-distributors. These three were

not included in the study due to difficulties in isolating the production

aspects of their operations. Many inputs such as labor, electricity,

equipment repairs and other miscellaneous costs overlapped the two

aspects. Milk would have had to been valued arbitrarily at the time

it left the production and entered the distribution phase of the

18
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operation. It was,. therefore, decided to study only the 25rerna,ining

producers.

Most of the dairies from which data were collected had no

other enterprises of any importance. Seventeen of the producers re-

ceived all of their gross farm income from dairy sales and over 90%

of the total gross farm income of study farms was from the sale of

dairy products. The existance of other enterprises was primarily

confined to the producers with few cows.

Size of Herd

Herd size ranged from 20 to 100 cows. Nine producers had

less than 40 cows, eight had from 41 to 60 cows, four had between

61 and 80 cows, and four farms had an average of over 80 cows. The

overall average was 54 cows per herd giving .a total of 1354 study

cows in the final sample.

Housing and Equipment

Only two operators housed their cows in conventional stanchion

barns. The others used loose housing arrangements modified in

three instances to loose housing stalls. Elevated walk-through par-

lors were used on 14 dairies. Most of these were designed with two

parallel rows of stalls. Milk was handled through a pipeline to a
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bulk tank on nineteen of the operations studied. The average dairy

utilized over 4780 square feet of housing and bedding area and 770

square feet of milk house area. Milk houses contained an average

of 5. 8 stalls and were equipped with 3. 2 milking units.

Production Per Cow

Holstein breeding predorninated among the study cows Fifty-

seven percent of the cows were Holstein, 25% were Jersey, 17%

were Quernsey, and 1% were of other or mixed breeding. The aver-

age cow weighed 1, 083 pounds and produced 9, 206 pounds of milk

testing42% butterfat. Milk production averaged 13,192

pounds of 3. 7% milk in the high herd and 5 027 pounds of 5. 6% milk

in the herd with the lowest average production per cow. Pounds of

butterfat produced per cow veraged between 280 pounds and 585

pounds with an overall weighted average of 394 pounds.

The Feeding System

The feeding systems varied to some extent. Two producers fed

their cows on a dry-lot basis without providing any pasture. Seven-

teen herds received some of their nutrients through silage and all

herds were fed hay and concentrates in one form or another. An

average of 2. 3 tons of hay, . 0 tons of silage, and 1. 7 tons of concen-

trate were fed to each mature cow. The average cow had pasture



available to her for 165 days of the year.

Tble 3. Feed fed per cow.
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Labor UtUization

The average dairy enterprise required the labor of 1.2 man

equivalents. This labor worked 65. 75 hours per week on the milking

phase of the dairy enterprise Labor required for the milking phase

ranged from 5. 00 to 12. 50 hours per day, An average work week of

77. 3 hours or 64. 4 hours per man equivalent was required for the

total dairy enterprise when the 5. 00 hours for the pasture phase and

6. 50 hours required to raise replacements are included in the weekly

labor.

About 63% of the labor was supplied by,the operator himself,

30% obtained through hired labor and the remaining labor was con-

tributed by unpaid members of the operator's family. As indicated

in Table 4, most of the labor went into the milking phase of the dairy

Hay 4, 591 12.6 25. 74
Silage 12, 098 33. 1 7.60
Concentrate 3,338 9.1 61.67

Pasture l65days --- $.26 per
day

Pounds Pounds Value $
Feed per cow per day per ton
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ei.terprise. Expressed in hours o- labor required per year, an

average of 64 hours per cow was required in the milking phase.

Raising replacements utilized £ hours of labor per cow and 5 hours

per cow were required to maintain pastures giving anoverall annual

labor requirement of 75 hours per cow.

Table 4. Average labor input in hours per year.

Dairy;Enterprise PhasesSource
of Labor Total

Pasture
Phase

Replacement
Ra:isthg

Milking
Phase

Hired 64. 5 48.6 1, 087. 0 1, 200. 1
Unpaid

Family 10.2 42. 3 249.6 302. 1
Operator 187. 8 247. 5 2, 082. 7 2, 518. 0

Total 262. 5 338. 4 3, 419. 3 4, 020. 2

Average
per cow 4.88 6.29 63. 58 74. 75



COST OF MILK PRODUCTION

1962 INCOME POSITION

The total dairy enterprise was studied to determine the degree

of financial success producers achieved in 1962. The classical

measures of the operators' labor and management income and per-

cert return on capital were used as indicators.

Total dairy:receipts, composed of the value of milk produced,

livestock sales and miscellaneous receipts averaged $28, 864 per farm.

When the value of home grown feed used and livestock purchases were

added to cash operating expenses, an average of $2l, 573 resulted.

Inventory values of livestock on hand increased $425 during the year.

Crediting this'inventory increase and subtracting the value of unpaid

family labor ($438) together with depreciation on equipment and build-

ings ($1, 144) left an average net dairy income of $6, 134.

Net dairy income is the return to the operator for his own

labor, managemert and the use of his capital. All out-of-pocket or

direct costs have been accounted for. 1 Net dairy income would be

available for personal expenditure if no mortgage interest had to be

23

1. Payments of interest on indebtedness would likely have to be
met from net dairy income asa direct cost and unpaid family
labor may not have to bernet.
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met. As indicated in Table 5, net dairy income fluctuated sub stan-

tially between farms. Only one producer failed to show some return

tohis labor, management and capital however.

One of the more appropriate measures of success is an in-

dication of the return to the operator for his labor and management.

After a charge of 5% for the use of the operator's capital (invest-

ment averaged $57, 710 per dairy enterprise) there remained $3, 246

as a labor income. Although this ranged from $-6, 932 to $15, l4,

only two producers had insufficient net dairy income to cover the

assigned cost of using their capital.

Table 5. Dairy enterprise income summary.

Item Aver -
age Low

Range

High
50%
between

Net dairy income ($) 6, 134 -2,, 541. 19, 462 3, 200 - 7, 400
Labor income ($) 3, 246 -6, 932 15, 12* 1, 000 - 4, 000
Return to capital (%) 4. 5. -7. 2 13. 8 -. 3 - 6. 1
Profit ($) - 260 -8, 132 8, 787 -2, 000 750

Quota(lbs. perday) 1,218 290 .2,880 700- 1,550
Price received/cwt. .($) 5. 10 4.34 6. 81 4. 90 - 5L 36
Milk produced/cow (lbs.) 9,206 5,027 13, 192 8,250 - 10, 250
Valueofmilk/cow($) 470 335 654 405- 515
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Another measure commonly used is to deduct a charge for the

operator's labor and management and express the residual of net

dairy income as a percent return to owned capital. The average

dairy share value of the operator's labor and management was

$3, 506. This left$2, 628 as a return to the $57, 710 worthof capital

invested or a 4. 5% return. Nine operators failed to obtain sufficient

net dairy income to cover the value of their labor and management

and, therefore, received negative returns to capital. Eleven pro-

ducers received over five percent return to capitalafter the value of

their la.bor and management was met.

Table 5 shows that when both a return of 5% on capital and the

value of the operator's labor and management are included in the

costs, dairy operators experienced an average net loss of $260 in

1962 In other words, the average producer failed, by $260, to re-

ceive what he considered the value of his own contributions He did

not experience an out-of-pocket loss but received just over 90% of

the wage or return on capital that he expected he could receive in

alternative uses. This loss amounts 'to $0.05 per hundredweight or

$1. 01 cost for every$l. 00 revenue. (See Table 10).

Total investment in the dairy enterprise averaged $57, 710 per

farm. Over one third of this was investment in land and nearly 30%

was'livestock. Capital tied up in buildiigs accounted for one-sixth
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of the total. The remaining 20% of the total dairy investment was

composed of equipment and feed inventories. Table 6 shows that in-

vestment per cow averaged $1, 076. One out of every two producers

had between $870 and $1, 210 invested per cow.

1. Individuals having the lowest and highest total investment per
cow rather than the sum of the extremes in each item.

The average producer held a quota of 1, 218 pounds of milk per

day or a daily quota of 22. 66 pounds of milk per cow. With the aver-

age blend price received by producers at $5. 10 per hundredweight,

$470 worth of milk was produced per cow.

Based on the producers from which the information was avail-

able, the average price received for quota milk was $5. 46 per

hundredweight, whereas surplus milk brought only $3. 10 per

hundredweight. In order to obtain a blend price of $5. 10 eighty-five

Table 6. Average investment in the dairy enterprise.

In vestment p er cow
Item Total Aver-

Dairy age Low High 50% between
$ $ $ $

Land ao,00s .373 28 1, 354 250 - 450
Buildings 9, 224 172 50 441 100 - 230
Equipment 6, 061 113 27 185 100 - 140
Livestock 16, 518 308 162 481 260 - 340
Feed 5, 902 110 26 369 85 - 130
Total 57, 710 1, 076 6901 2, 1721 870 - 1, 210
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percent of the milk sold must have been quota milk and fifteen per-

cent surplus milk. This means only 21. 44 pounds of quota milk were

sold per cow each day or the producer was able to sell quota milk

equivalent to 95% of the quota held. 1

REPLACEMENT-RAISING COSTS

Three of the operators purchased all of their replacement

stock in 1962. The remaining dairymen raised between five and

twenty-five or an average of 12. 2 heifers at an average cost of $229

per animal, Included in these costs are the cost of pasture, equip-

ment and buildings used by replacement heifers. Labor costs include

the value of the replacement-phase share of hired, family and oper-

ator labor. Incidental costs were reduced by an amount equal to the

value of manure produced by young stock

Feed costs which include the cost ofmaintaining pasture for

replacement heifers, make up 45% of the total cost. As indicated in

Table 7, labor and interest on capital invested inland and replace-

ment stock were of the magnitude of 19% and 17% of the total cost

respectively. Generally, the cost per replacement declined as the

number raised per farm increased. The range in cost of raisinga

1. These observations are based on data obtained from five
producers.
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replacement was extremely wide with the three high cost farms ex-

periencing costs of $586, $433, and $328 per animal respectively.

The three low cost farms spent $123, $125 and $154 for every, re-

placement raised. One out of two producers raised their replace-

ments for between $188 and $293 apiece.

Table 7. Cost of raising replacements.

Average Cost per Replacement

Average
all farms

Average on farms
raisingCost Item

Percent
of

Total
Cost

1. Miscellaneous costs minus miscellaneous returns.

The wide range in cost per animal can probably be attributed

partly to the method of determining the number of replacements

raised. The rumber of home-raised heifers entering the 'milk herd

Land and Livestock
interest 40 34 43 17

Use of equipment 17 22 13 7

Use of buildings 18 21 16 8

Labor 43 52 38 19
Feed 103 126 90 45
Net Miscellaneous1 8 8 8 4

Total 29 263 208 100

10 or less Over 10
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during the study year was considered as the number raised. The

total cost of raising replacements in 1962 was divided by this number

to arrive at cost per replacement. The cost of raising a replace-

ment is a function of time. Producers normally breeding heifers

to freshen before they were 27 months of age experienced average

costs of $219. Those following a breeding program resulting in

heifers freshening at an age beyond 27 months averaged $248 per

heifer.

Each producer was asked what price he would expect to pay if

he purchased replacements of comparable quality to those he raised.

Estimates ranged from $150 to $300 per heifer. One-half the pro-

ducers estimated that they could purchase replacements for between

$200 and $250 with the average estimate being $225. On the basis

of individual cost and their respective estimates o what they would

have to pay for replacements, eight producers could have purchased

heifers at less cost thanthey experienced raising them and six

were better off raising their own. The others would ftnd that the

cost of raising replacements was within $20 per heifer of what they

would expect to pay for replacements.
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PASTURE COST

This section examines the cost of maintaining pasture

acreage for the cow herd only. Pasture acreage utilized by re-

placement heifers and the costs associated therewith were in-

cluded in the section on replacement raising.

The average dairy had 43 acres of pasture available to the

milking herd for 165 days. Pasture acreage, on those farms

utilizing this source of forage, ranged from five to 230 acres.

Each cow utilized an average of 0. 8 acres of pasture on those farms

where it was available.

As indicated in Table 8, it cost the average dairyman just

over twenty-six cents a day to provide pasture for each cow. The

major component of this cost was out-of-pocket expenditures for

items such as taxes, fertilizer, irrigation electricity, seed and

other supplies necessary to maintain the pasture. A charge for the

use of the operatorts capital invested in land accounted for over one-

fourth of the total pasture cost. Costs associated with the use of

equipment and labor necessary to maintain the pasture accounted

for 15% and 17% of the total cost respectively.

Costs per acre declined sharply as the size of pasture in-

creased as indicated in Table 8. Direct cash costs decreased sub-

stantially indicating less extensive irrigation and fertilizing on the
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larger pastures. As a result, yields of forage obtained by the cows

would be expected to be higher per acre on the smaller pastures.

Based on the number of days pasture was available to the cows.
Includes taxes, fertilizer, irrigation electricity, seed, and
other miscellaneous expenses.
Pasture costs were adjusted so that the total cost reflected only
the cost of feed harvested by the cows and not costs associated
with any feed mechanically harvested off these acres.
The average of operators' estimates of hay that could have been
harvested had the acres not been pastured.
Based on the total digestable nutrients required (See appendix,
Figure 1) minus that fed in forms other than pasture. The re-
sidual, converted to equivalent tons of hay was assumed to be
obtained from the pasture.

Table 8. Annual cost of providing cows with pasture.

Major Cost Items

Cost peracreby
size of pasture

Average
cost per
farm

Cost per
cow
per day1

Acres of Pasture
0 - 20 21 - 40 Over 40

Interest onland($) 18.44 14.00 15.12 655 074
Equipmentuse($) 24.01 13.85 4.60 340 038
Misc, cash2 ($) 54. 61 35. 87 16. 02 988 113

Labor ($) 20. 11 14.05 6.83 400 045

Sub-total ($) 117. 17 77.77 42. 57 2,383 .270
Adj. for feedcut3 1.35 1.47 58 .007

Net Cost ($) 117. 17 76.42 41. 10 a, 325 .263
Estimated hay yield

(tons/acre 4. 36 3. 10 3. 89
Apparent hay equi-

valentyield(tons/ 6.30 2.15 1.47
acre)5



32

Two approaches were used to investigate differencesinquality

of p.sture among the size groups. First, the operators' estimates

of hay yields that would have been obtained, had the acreage not been

pastured, were averag.ed for each group. It was observed that the

farms having 0 - 20 acres in pasture could have harvested an average

of 4. 36 tons per acre compared to 3. 10 and 3. 89 tons per acre from

pasture acreages in the 21 - 40 and over 40 acre size groips respec-

tively.

Another approach to determining apparent feed obtained from

pasture by the cows is to determine the total nutrients required by

the cows and then establish that obtained from pasture bya residual

method. Requirements were based on a standard that takes into

account both the maintainance and production of the cow. (See

Appendix, Figure 1). Total digestable nutrients obtained in the form

of the ha.y, silage, and concentrates fed were subtracted leaving a re-

sidual which was assumed to be obtained from the pasture. Converted

to equivalent tons of hay the average apparent yield per acre of the

three size groups was 6. 30, 2. 15, and 1.47 tons respectively.

There are several limitations apparent in these methods of in-

vestigating the feed value obtained from pasture. Itis impractical

to assume that the cows will harvest a amount equivalent to that



33

harvested mechanically from a given acreage. Cows will be turned

out on some acres before the forage has matured sufficiently to

produce at a maximum nutrient level. Some feed is lost through

trampling and manure droppings.

The residual approach to nutrients obtained from pasture

assumes that the cows were of a dairy quality, comparable to that

of cows used in controlled experiments yielding the standards. It

was also assumed th3t the hand fed feedstufs were of comparable

qualityto experimental feeds. There can, however, be considerable

variation in the nutritive value of all classes of feed. Silage is par-

ticularily variable in nutrient content per ton because of the mag-

nitude and variation in water content. This study was not specifi-

cally designed to investigate the feed value of pasture, hence,

attempts to quantify this aspect are subject to limitations. The

approaches do, however, point out individual problem areas over

which the producer has control.

Table 9 shows that pasture costs varied substantially from

the average of $43 per cow or $0. 47 per hundredweight of milk pro-

duced. Pasture cost accounted for about 9% of the total cost of

milk production or about one sixth of the total feed cost.
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Over hail the operators provided additional forage during

the pasture season. Those providing additional forage fed an

average of 0. 63 tons of hay and one ton of silage or green-chop

per cow during the period that pasture was available. All pro-

ducers fed concentrates in fairly consistent quantities throughout

COST OF MILK PRODUCTION

Pasture and replacement-raising costs were included in the

cost of milk production. Pasture costs appear in total feed cost

figures and replacement costs were included in net cow deprecia-

tion.

$ $ $ $

Cow 43.24 6. 00 93. 00 35. 00 - 60. 00
Cwt. milk 0.47 0. 13 0.88 0. 39 - 0.64
Cwt. 4% milk 0. 46 0. 10 0. 93 0. 38 - 0.63
lb. of fat 0.11 0. 03 0. 24 0. 10 - 0. 16
$ worth milk 0. 09 0. 00 0. 19 0. 08 - 0. 13

the year.

Table 9. The average and range of annual pasture costs.

Total RangePasture Ave rage
Cost per

Low High 50% between
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One of the costs :of milk production is associated with the

reduction in productivity as a cow becomes older. If she dies or

is sold, then the net cost of replacing her is an actual cost to the

operator. A given herd of cows will change in value throughout

the year. If no purchases or sales occur, the beginning inventory

value minus the ending inventory value would be the decline ii herd

value for the year. Any death losses would have been taken into

account. Young cows may have increased in value and older cows

declined in value but the net change in inventory value would be the

cost charged.

When transactions have occurred1 purchased cows would,

and animals sold would not, appear in the ending inventory. Be

cause the purchase price was not included asa directcost and sales

were not treated as income, the net difference between purchases

and sales must be accounted for, This was accomplished by adding

purchases to the beginning inventory and sales to the ending inven-

tory. Replacement heifers may have been raised on the farm,

therefore, the cost of raising replacements was treated in the same

manner as purchases.

Part of the decline in value of a cow as she becomes older

may be considered to be offset by the value of calves she produces.
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In order to account for this offset and at the same time, .in effect,

to adjust the cost of raising rplacement stock so as not to include

the cost of raising heifers that were sold before they freshened, the

sales of young stock were added to the ending inventory.

The net cow depreciation shown in the study accounts for

death losses, decline in value of older cows, increase in value of

young stock, purchases and sales. It was computed by summing

the beginring inventory ofail da.iry stock, the cost of raising re-

placement heifers and dairy livestock purchases. From this total,

dairy cattle sales and the ending inventory of dairy stock were

subtracted. The remainder was considered to be net depreciation

I the cow herd.

Total cost of milk production is the total necessary to re-

munerate all factors of production including the labor, management

and capital of the operator. As Table 10 indicates, the average

annual cost amounted to $475 per cow or $5. 15 per hundredweight

of milk produced. When production was converted to pounds of 4%

Energy Corrected Milk, the average cost was $5. 02 per hundred

pounds. In order to cover total costs, the average producer would

have had to receive $1. 13 per pound of fat produced. The average

producer experienced costs of $1. 01 for every.dollar received.
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* Less than 0. 005

Table 10. Average annual cost of milk production

Cost Item
Cost of Production

per cow per cwt.
milk

per cwt.
4% milk

per lb.
B. F.

per $
milk

%"
Total

Feed and Bedding $ $ $ $

Interest 4 .04 .04 .01 .01 .9

Hay 59 .64 .62 .15 .13 12.4
Silage 46 .50 .49 . 12 . 10 9.7
Concentrate 103 1.12 1.09 .28 .22 21.6
Other 1 .01 .01 .00* .00* . 1

Bedding 5 .06 .05 .01 .01 1.1
Pasture 43 .47 .46 . 11 .09 9. 1

Total feed 261 2.84 2.76 .68 .56 55.0

Labor
Hired 28 .30 .30 .07 .06 5.9
Family 7 .07 .07 .02 .01 1.4
Operator 53 .58 .56 __i± _...!! 11.2
Totallabor 88 .95 .93 .23 .18 18.5

Equipment Use
Interest 5 .05 .05 .01 .01 1.0
Depreciation 10 . 11 . 11 .03 .02 2. 1

Operating 10 . 11 . 10 .03 .02 2. 1

Electricity 6 .06 .06 .01 .01 1.2
Total Equipment 31 . 33 . 32 .08 .06 6.4

Building Use
Interest 7 .08 .08 . 02 .02 1. 5

Depreciation 7 .07 .07 .01 .01 1.4
Operating 8 .09 .08 .02 .02 1.7
Total Building 22 . 24 . 23 .05 . 05 4. 6

Other Costs
Cow depreciation 7 .07 .07 .02 .01 1.4
Cowinterest 13 .14 .13 .03 .03 2.7
Land interest 1 .01 .01 .00* .00* . 3

Taxes 6 .06 .07 .02 .01 1.3

Supplies 7 . 08 .08 . 02 . 02 1. 5

Milk haul 24 . 26 . 25 . 06 . 05 5. 0

Breed&Vet. 8 .09 .09 .02 .02 1.8
Net misc. 7 .08 .08 .02 .02 1.5
Total other 73 .79 .78 .19 .16 15.5

Total Cost 475 5. 15 5.02 1.23 1.01 100.0

Milk Value 470 S. 10 . 97 1. 22 1. 00
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Feed costs accounted for 55% of the total cost or $261 per

cow. Hay and silage cost $105 per cow or 22% of the total cost of

milk production. The average producer fed $103 worth of concen-

trates to each cow. Providing pasture for the cows cost $43 per

cow.

The second largest cost item was the labor and management

utilized by the cow herd. Mi1king-phase 1aboraveraged $88per

cow or 18. 5% of the total cost. The average laborand management

of te operator was valued at $1. 37 er hour or $53 per cow. Hired

labor cost $1. 38 per hour and unpaid family labor was valued at

$1. 45 per hour in the milking phase of the dairy enterprise..

Costs associated with equipment use amounted to $31 per cow

or 6 4% of the total cost Building use totaled 4 6% of the cost or

$22 per cow.

The net decline in cow value averaged $7 per cow annually,

Interest on the operatort s capital invested in cows and the land used

for building sites and yard lots totaled $14 per cow. Hauling milk

to market cost an aveage of 26 per hundredweight or $24 per cow.

VARIATION IN COSTS OF MILK PRODUCTION

One out of two producers recorded between $220 and $300

feed cost per cow. Milking-phase labor costs fluctuated between $33
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and$157 per cow with 50% of the farms showing between $77 and

$110 labor cost per cow. The range per cow experienced by the

middle 50% of the f3rms for other costs was: equipment use $22

to $36; building use$l5 to $25; a.ud incidental costs $55 to $85.

Total cost per cow ranged from $321 to $648 with.half of the pro-

ducers experiencing costs between $450 and $52.5.

In terms of hundredweight of milk produced, (Costs per

hundredweight of 4% Energy. Corrected Milk in brackets),1 costs

ranged from $4. 09 (3. 92.) to $6.74 (6. 32) with 50% o the farms. being

between $4. 90 (4. 80) and $5. 70 (5. 40). One half of the operators

experienced feed costs between $2.60 (2. 60) and $3. 25 (2. 90) per

hundredweight One out of two had labor costs between $0 70

(0 80) and $1 15 (1 15), equipment costs between $0 25 (0 25) and

Table 11. Variations in cost of milk production.

Average
RangeCost of milk production

.1. E.C.M. = 0.39.xlbs. milk +l5.Z5xlbs. fat.

per cow

$

475

$ $

321 648

$

4.50 - 525
per cwt. milk 5. 15 4. 09 6.74 4.. 90 - 5.70
percwt. 4%E..C..M. 5.02 3.92 6.32 4.80- 5.40
per pound of fat 1.23 0. 92 .1. 73 1. 15 - 1. 35
per dollar milk .1. 01 0.83 1.44 0.95 - 1. 10

5Q% betweenLow High
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$0.40 (0. 40); building costs between $0. 20 (0. 15) and $0. 25 (0. 25);

and other costs between $0. 65 (0. 65) and $1. 00 (0. 90).

Variatior n the cost per pound of butterfat was not as extreme.

Four out of five produced butterfat at costs between $1. 00 and $1. 40

per pound. One ialf had feed costs between $0. 63 and $0. 70 per

pound of fat.

Costs per dollar value of milk produced averaged $1. 01 and

ranged from $0. 83 to $1. 44. Four out of five experienced costs

of from $0. 93 to $1. 20 per dollar value of milk produced.



FACTORS ASSOCIATED WITH VARIATIONS
IN DAIRY ENTERPRISE PROFITS

Profits accruing to the dairy enterprise depend upon the pro-

fit per unit of milk and the number of units produced. Profit per

hundredweight inturn depends upon the cost of producing and the

price received for a hundred pounds of milk. Total production of

milk is directly related to the output per cow and the number of

cows in the enterprise. Because of the fixed nature of some of the

inputitems, cost per hundredweight is:influenced by the number of

units produced as well as the price paid for the factors of production.

Cost of production is also related to the dairy quality of the cows -

the ability of a cow to convert inputs into outputs.

Together with adjustments regarding the cost of producing a

hundred pouids of milk and the number of units produced, dairy-

men have the opportunity to influence the price received for their

product by variations in the buttefatpercentage, the quality of the

product with regard to the foreign matter content and the proportion

of quota to surplus milk. All of these adjustments cau only be made

at some cost. This study examines the association between butter-

fat test and the cost of producing milk. Quotas were negotiable in

the study area simplifying the determination of the effect of changes

in the proportion of quota on profits. Generally:a premium of about

41
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$2. 35 per hundredweight was received for quota milk. This margin

varies directly, with the butterfat content and the market outlet.

The study was not designed to isolate the cost and return

effect of different quality control practices. Rigid legislation pro-

vides control over the quality of milk entering the Class 1 market.

Production practices followed by the dairymen determine the de-

gree of contamin3tion of the milk but no attempt was made to iso-

late the cost of maintaining the sanitary conditions and practices

necessary to provide a product satisfying the established standards.

Many other factors associated with variations 'in cost of pro-

ducing milk were beyond the scope of this study. Individual cows

were not studied and thus the association between djffeences in the

inherent dairy quality of individualcows and the cost of producing

milk could not be examined. The sample did not permitthe isolation

of economies associated with alternative housing or feeding systems.

Natural hazards and factors such as variation in managerialability

of individual producers do not lend themselves to empirical study.

The remaining factors influencing dairy enterprise profit

namely, number of cows, production per cow and the butterfat test

of milk were examined. The influence of alterations in any of these

on the return to the individual producer is readily determinable by
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him. The study, therefore, concentrates on the association between

these three factors and the cost of producing milk.

SIZE OF HERD

Herds included in the study ranged in size from 20 to 100 cows.

Two hundred and seventy- six cows were on the nine farms maintain-

ing herds of less than 40 cows. Eight dairies had herds of between

41 and 60 cows and milked a total of 400 cows. Three hundred and

five cows existed on the four dairies milking between 6i. and 80 cows

and the remaining 364 cows were in the four herds containing over

80 cows

Cost per cow tended to decrease as the size of herd increased

(Table 12) Economies were achieved as some of the fixed costs

associated with the operator's labor and the use of buildings and

equipment were spread over more cows Details of physical and

monetary economies associated with size of herd are given in

Appendix Table 3. The labor input per cow declined by over 50% as

the size of herd increased from less than 40 to over 80 cows. D

spite an increase in value of labor per hour, the reduction in annual

hours per cow from 98 to 42 resulted in a lower labor cost per cow

in the larger herds. Building use costs per cow tended to decline as

the size of herd increased due to a reduction in both the housing and

milk parlor area per cow.



No great economies of size were revealed with regard to

eqiiiprnent costs per cow. TDspite an increase in the number of

cows using each nulking umt and stall as size increased, investment

cow averaged nearly $110 in all size groups The enterprises

with greater numbers of cows tended to have both newer and more

costly equipment, no doubt contributing to the lower labor require-

ments on these enterprises.

No apparent savings were made by quantity feed purchases on

farms with greater numbers of cows. Nor was there any signifi-

cant trend in the quantity or quality of feed fed per cow as size of

herd varied. Some reduction in pasture cost percow was, however,

noted as the size of herd increased.

$ $ $ $ $ $

0- 40 274 i 11 36 23 73 517
41 .- 60 267 102 29 31 92 521
61 - 80 272 77 30 17 60 456
81 - 100 236 65 27 15 64 407
Avtrage
(54 cows) 261 88 31 22 73 475
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Table 12. Relation of cost items per cow to number of cows.

Cows per farm Cost per cow

Feed Labor Equip. Bldgs. Other Total
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Milk sales per cow tended to decrease along with costs as

size increased. Whereas all producers in the largest group did not

experience lower production per cow than those in the next smaller

group, generally, production per cow fell off as size increased be-

yond 50 cows (Table 13). It is the margin between costs and re-

turns that is relevant to the decision maker. The profit maximiz-

ing optimum would be that size at which the return from an additional

cow would just cover the cost of keeping her. If production of

existing cows declines with an addition of another cow, the reduced

returns from the entire herd must be charged to the additional cow.

Table 13. Relation of number of cows to selected items.

Cows per farm Milk '. Cost per'. i.Da4y Price pr. 4% milk Fat
pea' cwt 4% Quota cwt 4% per per
cow milk per milk cow cow

cow

$ $ lbs. $ lbs. lbs.

o - 40 461 5. 25 20. 45 4. 69 9, 841 418
41- 60 508 5.14 23.91 5.03 10,119 406
61- 80 476 4,83 23.92 5.07 9,445 375
81 - 100 422 4.82 21.89 5.03 8,441 343

Average
(54 cows) 470 5. 03 22. 66 4. 97 9, 455 385
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Herds averaging less than 40 cows experienced a netloss of

$56 per cow. The margin was of the magnitude of a negative $13

per cow in herds averaging from 41 to 60 cows. Not until herds

exceeded the mean size of 54 cows were the total costs met on the

average dairy. The margin narrowed from $20 to $15 per cow as

the average herd size increased from between 61 and 80 to over 80

cows. The average profit per enterprise was -$1696, -$456,

$1722 and $1622 for the less than 40, 41 to 60, 61 to 80 and over

80 size groups respectively. The reduced margin per cow was more

than enough to offset the effect of the increase in number of cows be-

tween the 61 to 80 andover 80 size groups.

Cost per hundred pounds of 4% Energy Corrected Milk showed

a steady decrease as size of herd increased, Operators in the

largest size group, however, held relatively lower daily quotas per

cow resulting in a lower price received per hundredweight of 4%

milk. The largest size group would have realized an additional $80

total profit if the ratio of quota to surplus had been equivalent to

that of the next smaUer group.

PRODUCTION PER COW

In order to ecamine the effect of annual production per cow

on the cost of producing millç, all milk was converted to a4%
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Energy Corrected Milk basis. This was done to eliminate the effect

of the butterIat. test on the cost of producing 100 pounds of milk.

Average herd production of 4% corrected milk per cow

ranged from 6339 pounds tol2, 778 pounds per year. Three out of

five producers obtained average production of between 8500 and

10, 500 pounds of 4% corrected milk per cow. Four producers

obtained anaverage of less than 8000 pounds, five had between 8000

and 9000, six frorr 9000 to 10, 000, six from 10, 000 to 11, 000 and

four farms averaged over 11, 000 pounds of 4% milk per cow. The

average size of herd in the groupsdid not vary excessively:(Table

15).

The average cost of producing a hundredweight of 4% milk

decreased by about a dollar between the less than 8000 and the

10, 000 to1l,. 000 pound group. (Table 14). The lowest average cost

of about $4. 70 occurred when the average production of 4% milk per

cow approximated 10, 700 pounds. Costs increased to over:$5. 00

per hundredweight in the over 11, 000 pound group. Costs per

hundredweight were less than the price received when the average

production was over 9200 pounds of 4% corrected milk per cow.

Feed, labor and equipmentcosts per hundredweight all de-

creased as the production per cow increased. Total cost per cow
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Table 14. Relation of production of 4% E. C. M. per cow to cost
per hundredweight of 4% milk produced.

for the group producing over 11, 000 pound average increased as a re-

sult of higher building and incidental costs per hundredweight.

Whereas the sample did not provide sufficient data in this group to

adequately analyze this phenomenon, itwas observed that the cows in

this group were housed in more costly buildings and that the net cow

depreciation was higher than in other groups. Prices received for

4% milk were substantially higher for the high production group

(Table 15). This would indicate that a higher proportion of quota to

surplus milk existed on these farms and this may have had some

influence on care taken of cows. Although the margin per hundred-

weight declined from $. 17 to $. 09 as the production increased from

between 10, 000 and 11, 000 to over 11, 000 pounds it was

Average Annual
Production per
cow (4%E. CM.) Feed

Average Cost per CWt. 4% E. C. M.

Labor Equipment Total

lbs. $ $ $ $

Less than 8000 2.88 1. 17 .38 5.72
St00- 9000 2.79 .94 .37 5.17
9000 -10000 2. 78 .92 .33 4.84

10000 -11000 2.79 .87 .27 4.72
Over 11, 000 2. 58 . 86 . 28 5. 08

Average (9455) 2.76 .93 .32 5.02



Table 15. Relation of production of 4% E. G.M. per cow to
selected factors.
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neverthe1ss positive despite the increase inc;ost for the higher'::pro-

ductiori group.

Cost per pound of fat produced followed the same pattern as

cost per hundredweight of 4% corrected milk. The margin per pound

of fat was - $0. 15, -$0. 07, $0. 03, $0. 04 and $0. 03 respectively as

the production of 4% rth1k increased.

Expressed on a per cow basis, costs increased more than 50%

as the annual production of 4% milk per cow changed from less than

8000 to over 11, 000 pounds (Table 16). The primary cause of this

increase was the additional feed required to obtain the higher pro-

duction. Quantities of both roughages and concentrates fed per cow

lbs. 1b. lbs. $ $

Less than 8000 48 7, 006 292 5. 06 1. 38
8000 - 9000 68 8, 554 347 4.87 1. 27
9000 - 10000 59 9, 557 388 4 96 1. 19

10000 - 11000 49 10 428 4.89 1. 15
Over 11000 48 12,125' 483 5.17 1.28

Average annual Average Averag.e Average Milk sales' Total
production per Size o production pounds per cwt. CdSt
cow herd 4% milk

per cow
fat
produced
per cow

4% ECM 'per lb.
oifat
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were substantially higher in the high production herds. Labor in-

put also tended to increase from an annual requirement of about

60 hours per cow to nearly 80 hours in the high production group.

Table 16. Relation of production of 4% E. C. M. to selected
factors per cow

Average annual production of 4%
per cow

Annual item
per cow

G.M.

1, Includes hay fed plus silage converted to tons of hay equivalent
on the basis of three tons of silage equals one ton of hay.

BUTTERFAT CONTENT OF MILK PRODUCED

The price received for a hundred pounds of milk varies with

the fat content or butterfat percentage of the milk. Dairymen,

therefore, are interested in the relationship between the butterfat

content and the cost of producing a hundred.ounds of milk.

Less than
8000 lbs.

8000 to
9000 lbs.

9000 to
10000 lbs

10000 to
11000 lbs

Over
ll000lbs.

Laborcost($ 83 80 88 90 104
Hoursoflabor 60.9 57.4 60.1 67.2 79.8
Hand fed
roughage (tons)' 3. 55 4. 19 4.45 4.65 4. 56
concent. (tons) 1. 57 1. 29 1. 76 1.91 1.97

Feed cost ($) 203 239 266 289 313
Total cost($) 403 442 463 490 616
Milk sales($) 358 416 474 507 627
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Butterfat content ranged from 3. 2 to 5. 9 percent among the

study farms. Nine producers had a herd average of less than 4%,

nine produced milk containing between 4% and 5% and seven herds

tested over 5% average butterfat.

The influence of butterfat content on the cost of milk pro-

duction was difficult to study independently because of the tendency

for both size of herd and production of 4% E. C. M. per cow to de-

crease as the butterfat test increased on the study farms (Table 18).

On the basis of previous discussion costs would be expected to be

higher on the study farms producing high test milk simply because

of the effect of size and production per cow on production costs.

As Table 17 indicates, the cost of producing a hundred pounds

of milk tended to increase with the butterfat test. Higher labor cost

per hundredweight as the test increased can undoubtedly be attributed

to the influence of size of herd and production per cow. A margin of

returns above costs existed on the average farm when the butterfat

content was between 3. 7% and 4. 8%. Profits tended to average

highest when the butterfat content of milk produced was about 4. 2%.

The average price received per hundredweight of 4% corrected

milk decreased as the percent fat increased indicating that the low

test herds existed or farms maintaining a higher ratio of quota to

surplus milk. (Table 18). Part of the reduction in profit as butterfat



Table 17. Relation of percent butterfat to cost of producing a
hundred pounds of milk.

Item
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Table 18. Relation of percent butterfat to selected factors.

Average herd butterfat te st

Less than 4% 4% to 5% Over 5%

Mijk produced per cow (lbs) 10,
4% E. C. M. per cow (lbs.) 9,
Fat producedper cow (lbs.)
Value of milkpercow($)
Number of cows
Herd size
Butterfat test (%)
Price received per cwt ($)
Price received per cwt. 4%

E. C. M. produced($)

358 8,
817 9,
379
508
573
63. 7

3. 66
4.90

5.17

893 7,
340 8,
385
453
488

54. 2
4.33
5. 09

4.84

422
892
396
423
284
40. 6

5.33
5. 69

4.73

$ $ $ $ $

Less than 4% 2.76 .86 4.94 511 1.35
4% to 5% 2.66 .99 4.92 438 1. 14
Over 5% 3.42 1.13 6.25 464 1.l7

Average (4. 2%) 2.84 .95 5.15 475 1.23

Butterfat test Feed Labor Total Total Total
costper cost costper costper cost per
cwt. per cwt. cwt. cow lb. fat
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test increased can be explained by this increase in the proportion

of surplus milk. Had the quota to surplus ratio been equal in all

groups, profits would have existed on the average until the fat test

was about 5. 2%.

Cost per cow fluctuated between groups but the value of milk

produced per cow declined as the test became higher. Although the

fat produced per cow increased from 379 to 396 on the average as

the test varied from less than 4% to over 5%, the accompanying de-

cline in milk produced per cpw was more than enough to offset the

value of the additional fat.

There was a.n upward trend in net cow depreciation as the

butterfat test increased. Veal calves from high test herds generafly

sold for less and the net depreciation value used had allowed for the

value of the calves.

The cost of producing a pound of fat tended to be lower in the

high test herd. There was, however, no trend in the cost of pro-

ducing a hundred pounds of 4% Energy Corrected Milk as the butter-

fat test of the herds varied.

COMBINED RELATIONSHIPS

The effect of the interrelationship among the factors studied

can be minimized by expressing all three variablesina multiple
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regression equation. The relationship between the cost of producing

a hundred pounds of milk and the size of herd, production per cow

and the butterfat test of milk produced was so examined.

The resultant regression equation was of the following nature:

(Appendix Table 4)

Y = 7. 163 - . 017a - . 189b 206c

where Y the cost of producing ,a hundred pounds of milk ($)

a = the number of cows in the herd

b the annual production per cow in thousands of

pounds

and c the pounds of fat in hundred pounds of milk

produced or the % butterfat test.

Interpretation of the implications of these relationships must

be made cognizant of the linearity of the coefficients. Diminishing

returns is a generally accepted phenomena in agricultural production.

There is, therefore, reason to doubt that any of the variables have

linear relationships through changes of any great magnitude.

Extrapolatjon beyond the observed extremes would be of dubious

significance.

Generally, data from this study reveal that costs of pro-

ducing milk were 1. 7 per hundredweight lower for each cow that



55

was in the herd. A difference of one thousand pounds in the annual

production of milk per cow was reflected in an 18. 9 inverse change

in the cost of producing a hundred pounds of milk. A 20. 6 variation

in the cost of producing a hundredweight of milk was associated

directly with a :1% difference in the butterfat content of the milk.

An inherent phenomena in the nature of animals generally

suggests that some production per cow is sacrificed as the butterfat

test becomes higher. A regression equation developed from these

two variables revealed the following relationship. (Appendix Table 4).

Y = 14,953 - 1 312. 6b

where Y = the annual production of milk per cow in pounds

and b = the pounds of butterfat per hundredweight or

butterfat test.

This relationship suggests that a 1% change in butterfat

content of milk produced was associated with an inverse change of

slightly over 1300 pounds of milk produced per cow during 8 year.

About two-thirds of the variation in costs of rii1k production

among the study dairies was associated with these three variables.

The remainder of the variation was assumed associated with the

aormentioned variables that were excluded from the scope of this

study.
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ILLUSTRATION OF ADJUSTMENT POSSIBILITIES
ON SELECTED ENTERPRISES

In a world of change and uncertainty, farm managers must

continually choose among goals and uncertain means of attaining

them. Budgeting is a technique for estimating the effect of an

adjustment in resource use on net income. Conducted on an indivi-

dual basis, budgeting can be done within the framework of the

operator's personal goals and the varying degrees of uncertainty

in alternative means.

In analyzing plans for a particular farm, ideally the technical

relationships specific for that farm and its resources should be

used. Care must be exercised when data from only one year's

operation are available. Experimentation was not feasible; there-

fore, some technical coefficients were obtained from group

average s

This study considers reorganization adjustments that appear

feasible and readily adaptable to individual circumstances. The

objective, in each case, was to show potential net income improve-

ment on individual enterprises. It is important to recognize that

some farmers are not trying to maximize net earnings. Dairymen,

like most agricultural producers, are reluctant to make abrupt
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changes in their enterprise organization, speciallyif the

existing arrangement has proven fairly successful. Reorganization

must be done on an individual basis, taking into account the object-

ives of the operator and the circumstances of the particular

enterprise under study.

No single organization would be optimum for:all producers.

The proposed changes were selected as being adjustments that,

to the author's knowledge, would be within the managerial ability

of the operator involved. The illustrations indicate easily adopted

adjustments that would result in high net return relative to risks

involved rather than adjustments nec e s sa. ry to maximize profits

on these enterprises. In the sequence of presentation, the degree

of difficulty of adaptation and uncertainty becomes greater.

The technique of examining partial reorganization and the

resultant effect on net income is referred to as partialbudgeting.

Partial budgets were developed for enterprises selected as re-

presentative of average, above average and below average net

enterprise return. The proposed changes in each case were de-

signed to exploit the apparent advantages and to reduce the in-

fluence of disadvantages existing on the individual enterprises.

The enterprise selected as representative of average con-

djtions ha.d a herd size of 50 cows. Production of 4% E. G.M. per
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cow was 340 pounds below average. This together with a relatively

low value placed on the cows, indicates that the cows on this farm

were not of extraordinary quality (Farm A, Table 19).

As indicated in Table 19, this producer fed the cows at a

cost of $53 less than the average per cow. Total nutrient require-

ment was met efficiently if it is assumed that the cows harvested

an equivalent of 1-1/2 tons of hay per acre from the pasture during

the year. Labor requirements were somewhat above average but

building and equipment costs were below average per cow. Total

cost of milk production was $419 per cow or $. 09 per hundred-

weight of milk produced.

In view of a favorable cost position income improvements for

this individual should originate from increased returns. An average

price received of $4. 92 per hundredweight of 4. 7% milk would

indicate that there is room for improvement in marketing. The

average producer received a higher price for 4% milk. Almost one-

third of this producer's milk production was in excess of his

existing quota. A partial budget was developed to investigate the

net effect of purchasing additional quota.

A quota is a guarantee of a proportionate share of the Class 1

market, not a guarantee of Class 1 price for a given amount of
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Table 19. Characteristics of enterprises representing average, above average and below average
net returns.

!/ Assumes that the cows harvested an equivalent of 1-1/2 tons of hay per acre of pasture
available to them. Feeds converted to T. D. N. as indicated in Appendix Figure 1.

Representative Enterprises

Farm A
(average)

Farm B
(above
average)

Farm C
(below

average)

Average
for

Study

Size ofherd (cows) 50.00 35.00 55.00 54.00
Production /cow (lbs.) 8235.00 10667.00 8256.00 9206.00
Butterfat test(%) 4.70 4.10 3.50 4.20
# 4%E.C.M./ców 9114.00 10875.00 7597.00 9455.00
Daily # milk/cow 22.56 29.22 22.62 25.22
Daily quota/cow (#) 15.88 31.68 20.47 22.66
Aver, price received ($) 4.92 5. 19 4.54 5. 10
Profit/cow ($) -14Q0 29.00 -74.00 -5.00
Feed:

Hay equiv/cow (tons) 2.60. 5.26 3.22 4.32
Conc. /cow (tons) 1.40 1.87 L 82 1.67
Acres pasture/cow 1.00 1.70 1.80 .80
T.D.N. fed/cow (lbs.).!' 6200.00 10615.00 8650.00 8050.00
T. D. N. required (lbs.) 6250.00 7300.00 6550.00 6650.00
Feedcost/cow($) 208.00 287.00 218.00 261.00

Labor:
Hours per cow 69.35 50.71 80.30 63.58
Labor cost/cow ($) 107.00 63.00 122.00 88.00

Equipments

Investment/cow(S) 120.00 98.00 101.00 113.00
Cows/milk unit 12.50 17.50 13.80 16.90
Cows/stall - 8. 80 3. 50 9. 30

Buildings:
Housing.sq. ft./cow 64.00 97.00 109.00 90.00
Parlor sq. ft./ cow 25.00 22.00 - 15.00
Building cost/cow ($) 16.00 27.00 27.00 22. 00

Land invest./cow($) 400.00 450.00 504.00 373.00
Average cow value ($) 200.00 280.00 300.00 240.00
Total invest./cow ($) 918.00 1176.00 1273.00 1076.00
Total cost/cwt. ($) 5.09 4.91 5.43 . 5.15
Cost/cwt. 4% E.C.M. 4.60 4.81 5.90 5.02
Cost/cow($) 419.00 524.00 449.00 475.00
Price received (Quota) ($) 5.80 5. 33 4. 70
Price received(Surplus)($) 3.39 3.20 2.25
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milk. Generally the study dairies sold quota milk equivalentto

95% of their allotment. However, the price received for this quota

was a blend of Class I and Class 2 milk. It was, therefore, assumed

that any additional quota purchase would result in the receipt of the

blend quota price received by the individual in 1962 for an amount

equivalent to 95% of the purchased quota.

There is really no established market price for quotas.

NormaUy they are negotiated only at dispersal sales and are old

with the cows. The prenium paid, above the market value of the

cows alone, was difficult to establish. The cows could be subse-

quently sold, withoii.t quota, and the difference between the purchase

price and sale value would indicate the price paid for quota.

In the following illustration, a quota price is initially asumed

for illustrative purposes. Later investigation reveals the vaue of

quota to this producer. From this he could determine the price he

could afford to pay for quota.

Assuming the purchase price was$l0 per dailypound of quota the

net effect of purchasing 300 pounds of daily quota was examired.

Production would be about 8% above the total quota; sufficiert to

hedge against seasonal variations in production and guarante the

maintainence of his share of the quota (Proposed change A).



Proposed change A: Purchase 300 pounds of additional daily quota.

Added Costs:

300# quota @ $10/lb. = $3000

Interest3000 @7% 105
2

Reduced Receipts:

285# surplus milk per day

104, 025 # @ $3. 39
per cwt. = 3525

Added costs and
reduced receipts $6630

quota.

Added receipts:

285# quota milk per day
104,. 025 # @ $5.80 = $6030

Reduced Costs:

nil

Added receipts and
reduced costs $6030

NET EFFECT - $600

This producer would be out $600 at the end of a year asa

result of this proposal However, he would still possess his quota

Because of the nebulous nature of quotas it is difficult to state a

period within which the original purchase price should be recovered.

As long as the margin between quota price and surplus price is

approximately the present $1. 40 per hundredweight the purchase of

quota now would resultin increased total annual receipts of $2500.

Receipts would be increased by $8. 33 per pound of purchased quota.

The problem is to determine what this producer can pay for this

61
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The individual can evaluate this added return the same way

he would anannuity. Risk and uncertainty canbe accounted for by

the estimated years that he expects the value of the quota to remain

and by the interest rate he feels adequate. In the above example,

the p.roducer may consider the purchase of a pound of quota as a

purchase of an annual income flow of $8. 33. The breakeven cost

per pound would be the present value of an income of $8. 33 per year

for as long as he expects the magin to exist. The present value of

the quota, assuming a 7% interest harge, would be $7. 78 if he de-

sires to recover his investment in one year. If the assumption of a

one year recovery period is relaxed, the present value of this

income flow is $15, 06, $34. 15 and $58. 51 i the recovery period is

2, 5 and 10 years respectively. If quotas could be purchased for

less than the present value of the resultant income, profit would be

realized.

There are undoubtedly many other adjustment possibilities

on this farm. Limited capital availability may require that this

investment be forgone in favor of more rewarding alternatives in

other enterprises. Some of the internal adjustment possibilities

available within this dairy enterprise maybe similar to those pro-

posed for the enterprises that follow.
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Adjustment possibilities on the enterprise repre s entative

of above average returns are more likely to be limited (Farm B,

Table 19). The enterprise selected from the group had a fairly

small herd that produced an average 10, 667 pounds 4. 1% milk per

cow. Average price received was $. 09 per hundredweight above

the overall average of $5. 10 for 4. 2% milk indicating that this mcli-

vidual produced very little surplus milk. In fact his daily quota

exceeded his average daily production but seasonal variation in pro-

d.uction resulted in the receipt of surplus price for some milk.

This producer achieved relatively high production per cow at

considerable cost. Feed inputs approximated 5. 26 tons of hay

equivalent, 1. 87 tons of concentrate and 1. 7 acres of pasture per

cow. Apparent overfeeding ecceeding 1. 5 tons of hay equivalent per

cow indicated that the dairy quality did not warrant the achievement

of production attained.

Labor efficiency was high as labor costs amounted to only

$63 per cow compared to $88 in the overallaverage. Relatively

low equipment investment per cow reflects the age of equipment

existing on this farm. There is an indication of some excess milk

parlor capacity per cow, but, generally, efficient use was made of

buildings, equipment and labor.
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Despite a apparently well arranged and profitable enterprise

there is room for improvement. Adjustment possibilities should

take advantage of the labor efficiency, reduce the excess capacity

of the milk parlor and assure the maintainence of quota allotment.

The illustration shows the net effect of the addition of 4 cows

while at the same time, adjusting the feeding program toward

feeding existing cows comensurate with their production (Proposed

change B).

The net effect of the proposed change would be an increase of

about $970 in totaiprofit. Additional labor has been compensated

for at $1. 50 per hour If the operator did the work himself and had

ro alternative use for his labor, he could consider the net effect

of the change as adding about $1270 to his labor and management re-

turn In addition to the above, the net effect does not take into

account the possible loss of quota under the original organization.

The individual may want to add the value of quota saved to the net

effect.

Some other adjustment opportunities exist on this enterprise.

The purchased cows could be of higher qualitythan those in the

proposal and existing cows could be culled more ridgedly. In-

creasesin the size of herd could iso result in greater enter-

prise profits.



Proposed change B: Add four cows (without quota) and feed
existing herd more efficiently.

Added costs; Added receipts;

Housing; 200 sq. ft.
deprec. $300 -30

20

Other (per cow);
hay 4 T. @ $25 100
conc. 1. 7T©$70 119
bedding 5

inter, on feed 5
laborr50h.ts.. @..

$1. 50 75
equip. oper. 15
build. oper. 10
cow deprec. 5

cow inter. $300
@6% 18

milk haul 25
breed, vet. etc. 17

394

$394 x 4 cows = 1576

Reduced receipts;

400# per cowx35 cows
14,000poundsmil.k

@ $5. 19 = 727

14
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4 cows @ 9750# of 4. 6% milk
39, 000 pounds

Quota sales 25, 200# @
$5. 60 per cwt. =$1411

Surplus sales 13, 800#

@$3. 50 per cwt. = 483

$40 x 35 ccws = 1400

Added costs and Added receipts and
reduced receipts '$2325 reduced costs $3294

'NET EFFECT + $969

Reduced costs;

22

(per cow)
hay.9T@$15
cone. .25T@$70 17
milk haul 1

40

inter. $300 +30
2 8
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The enterprise representative of low returns can be expected

to provide more opportunities for improvement (Farm C, Table 19).

A combination of low production per cow and low price received for

milk together with high costs resulted in a loss of $75 per cow on

this enterprise in 1962. Feed costs were $43 per cow lower than

average but production was less than 7600 pounds of 4% corrected

milk per cow. Hand fed feed averaged 3. 22 tons of hay equivalent

and 1. 8 tons -of concentrate. Pasture averaged 1. 8 acres per cow.

Despite the low cost of feed per cow it appeared that more feed was

provided than should have been needed for the production obtained.

Although herd size was average, inefficient use was made of

labor, equipment and buildings. An average of over 80 hours of

labor was required per cow resulting in a labor cost of nearly

$1. 50 per hundred pounds of milk produced. In other words, labor

compensation absorbed about one-third of the returns. Excess

capacity existed in the milking units, stalls and housing available.

This producer had over $500 invested in land per cow. It is

possible that this acreage could be more economically employed in

other agricultural production. Alternative, uses of resources out-

side the dairy enterprise were not investigated in this study.



Other; (per cow
hay 4. 5 tons
conc. 1. 7 tons
cow deprec.
milk haul.

20 cows

Reduced receipts;

20 cows @ 7800#
156, 000 lbs.

Quota sales
134, 200 @ $4.. 70

Surplus sales
21,800 @$2. 25

Quota sales
134, 200 @ $5. 45 =$7314

rSurplus sales
45, 800 @ $2. 95 1351

Reduced cost;

Inter.; 20 cows @$l75
$3500 @ 6% 210

Other (per cow)
6310 hay3.Ztons 72

conc. I. 8 tons 121
cow deprec. -7

490 milk haul 17
203

20cows @$203 4060

Added cost and Added receipts and
reduced receipts $12, 060 reduced cost $1a, 935

NET EFFECT +$875
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Proposed change C: Purchase 20 cows producing 9000# of 4. 8%
milk to replace 20 of the less efficient cows.

Added cost; Added receipts;

Interest; 20 cows 20 cows @ 9000#
@ $300 180, 000 pounds
$6000 @ 6% =$: 360

101
114

10
20

245

$245 4900
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The change proposedfor this enterprise examines the effect

of increase in size, production per cow and butterfat test of the

herd. The initial change includes replacing 20 of the low producing

cows with 20 more efficient cows (Proposed change C).

This proposal suggests thatincome could be improved sub-

stantially by a substitution of 3verage cows for the existing herd.

More substituting would improve the income even more but

additional quota would be required to absorb the added production.

Many of the factors contributing to high fixed costs would have to

be spread over more output if much improvement is to be attained.

The second proposed change examines the effect of adding

30 cows in addition to the previous proposal (Proposed change D).

The net effect of the second proposed change is an additional

profit of $1771. It is a combined effect of increased size of herd,

greater production per cow and a higher price received. The two

proposals combined would add $2646 to net returns.

Dairymen need to analyze their operations with regard to

factors in addition to those illustrated. They should examine the

financial aspects of buying versus raising replacements and

pasture versus year-round dry-lot feeding. Savings may accrue



Proposed change D: Purchase 30 additional cows (with 23 pounds
of quota each).

Added costs; Added receipts;

Housing; 1000 sq. ft. 9200# x30 cows = 276, 000#

deprec. 1500 - 100 :=$ 70 Available quota:
20 23 x 30 x 365 x . 95 =239, 300

inter. 1500 ± 100 plus reduced output 4, 700
2 244, 000

@5% 40

Milk units; $1000

deprec. 1000 -100 = 90
10

inter. 1000 ± 100
2

@5% 30

Cow inter. $500 x 30
cows $15000 @6% = 900

Other; (per cow)
hay4.9T 110
conc.l.7 T 114
labor 50hrs. 75
equip.oper. 13
bldg. oper. 12
cow deprec. 10
milk haul 21
breed, vet.,

etc. 25
380

$380 x 30 cows =11, 400

69

Quota sales 244:, 000#
@$5. 45 = =$13, 298

Surplus sales
276, 000

-239, 300
700

+ 800
500

@ $2. 95 = 1,106



Proposed cha.ngeD: (continued)

Reduced receipts;

Reduced production of
herd lO0# per cow =
55 O0#

Qizota sales 4700#
@5. 00 per cwt. 235

Surplus sales 800#
2. 5oper cwt. = 20

70

Added costs and Added receipts and
reduced receipts $12, 785 reduced costs $14, 556

NET EFFECT+ $1771

Reduced costs;

Reduced feed due to low
lower production 140

Reduced hauling 12
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to careful shopping for purchased resources. Cropping enter-

prises should be evaluated to determine the cost of home grown

feeds. They need to know the ratios at which feedstuffs substitute

for each other so they can determine least-cost feed combinations.

Time and motion studies reveal potential labor savings can

often be made by simple rearrangement of buildings and equipment.

Dairymen also need to examine the substitutability of labor and

capital if they are to make knowledgeable decisions.

The reader is caitioned in the use of the net effects shown n

any general application. The results reflect individual circum-

stances and similar conditions are notlikely to be duplicated on

other:farms.

The purpose of this section was to demonstrate the effect

of some proposed changes o individual enterprises. The list of

possible adjustments was by no means exhausted but the technique

of investigating possible alternatives was illustrated.



SUMMARY AND CONCLUSIONS

Grade A dairymen, like most business managers, must deal

with three general types of decisions. They must decide what and

how much of various products to produce. Secondly, they deal with

decisions with respect to methods of production to be followed. The

third general type of decision has to do with the marketing of their

products.

Dairymen are somewhat unique among agricultural producers

in that having decided to produce milk they have not completely

satisfied the what to produce problem. They can influence the pro-

duct through sanitary measures, variations in butterfat content, and

the amount of production in excess of quota. Individually, their

actions in the market place with respect to supply and demand have

little influence on the general price level of milk. They can, how-

ever, influence the price they receive by variations in the product.

The principal managerial decisions, however, concern the

quantities to produce and the techniques of production.

This study was designed to reveal data pertinent to the de-

cision making process of Grade A milk producers in Benton county.

An optimal decision implies that a producer has certain objectives

72
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and that this decision comes nearer than alternative decisions :to

fulfilling these objectives. While profit maximization is a realistic

objective and on more easily subjected to analysis, non-monetary

goals must be recognized in the decision making process.

The product of dairy farms has shifted from cream to fluid

milk. Uncertainty has been somewhat lessened by the adoption of

a quota marketing system. Individual producers are assured of a

proportion of the area sales of fluid milk. While removing some

of the uncertainty, quotas complicate the decision making process.

A producer must follow a breeding program that insures fairly

stable production throughout the year and should produce in excess

of his quota if he expects to maintain his proportionate share of the

area market. If he is producing at an economic optimum and input

costs such as feed costs increase, his decision to reduce feed in-

put must be based not only on the subsequent reduction in production

but also upon the effect this reduced output may have on his quota

and, consequently, hs future income.

Output of milk in Oregon has declined over the past decade.

At the same time the average size of herd and the average production

per cow have increased substantially. It is clear that if these trends

continue there will be a significant reduction in the number of milk
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producers in Oregon. Decisions made at any point in time are

likely to have future ramifications. Future expectations regarding

cost-price relationships can be based upon hi storic trends.

Au important trend to dairymen is the change that has

occurred in the methods of payment for milk. The price received

per hundredweight for high-test milk has declined while that for low-

test milk has been maintained and showed a tendency to increase

slightly during the last decade. Prices paid for feed inputshavere-

mained fairly constant while labor costs have shown an annual in-

crease of about $60 per hired man. Many incidental costs associated

with milk production have also increased.

Producers will have to achieve a higher degree of efficiency

or produce more units 'if they expect to maintain or improve their in-

come position in view of this decreasing margin per unit. This study

was designed to provide information that would be of assistance to

producers in their adjustment decisions. The cost and return

situation on Grade A dairy enterprises in Benton county was deter-

mined. Factors associated with high returns were studied and the

technique of evaluating adjustment possibilities through partial

budgeting was illustrated.
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During the summer of 1963 a survey of Grade A dairy enter-

prises was undertaken. Data relating to costs and returns for the

1962 calendar year were collected. Only the dairy enterprise that as-

pect of the farm operation dealing directly with the milking herd

was studied. The dairy enterprise was subdivided into replacement-

raising, pasture and milking phases.

Cash operating expenses and milk production data were ob-

tamed directly from farm records. Investment charges were based

ox 5% of the average inventory value of assets used in the dairy

enterprise. Equipment and building depreciation was calculated on

a straight-line basis, Home-grown feed and milk used on the farm

were charged at the income forgone by choosing not to sell them.

Pasture was charged at the cost of establishing and maintaining

existing acreages. The operator's labor and management was valued

according to the individual's estimate of alternative earnings. Labor

costs were prorated to the respective phases according to time

spent.

Twenty-five enterprises were included in the study sample.

Non-dairy enterprises edted on less than one-third of the farms.

The average size of herd was 54 cows. Herd size ranged from 20 to

100 cows. A total of 1354 cows were included in the study.
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The average enterprise provided over 4780 square feet of

housing area, 770 feet of milk parlor, 5. 8 stalls and 3. 2 milking

units. An average of 2. 3 tons of hay, 6 tons of silage and 1. 7 tons

of concentrates were fed per cow. The average cow had 0. 8 acres

of pasture available to her for 165 days and produced 9206 pounds of

4. 2% milk in 1961. An equivalent o 1. 2 men workedan average

work week of 64. 4 hours each in the dairy enterprise. Less than

one-third of the labor was hired; the remainder was contributed by

th- operator and unpaid members of his family.

A average net dairy income of $6134 was received for the

operator's labor, management and invested capital. When a 5% re-

tu xi on capital was charged, the average labor income was $3246.

T is was $260 below the estimated value of the operator's labor and

m:nagement. Generally, Grade A dairymen realized a return of over

90% of what they could expect from their best alternative; a relatively

hi,:h degree of success for agricultural production.

It cost the average producer $229 to raise a replacement

hefer. He estimated that the purchase of a comparable heifer

wuuld cost $225. Generally, producers raising less than 10 re-

pl:cements per year would have been financially ahead in thelong-

r n to have purchased them. The optimal decision depends upon
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vjdua]. circumstances. Unless the fixed resources released

he discontinuance of raising replacements can be reallocated to

rnative uses, only the variable cost of raising replacements

neei be considered. An individual whose herd was of superior

quality would experience more risk if he purchased replacements

tha would a producer with a relatively poor herd.

The study revealed that it cost an average of 26 per day to

provide pasture for a cow. The cost declined from $117 per acre on

enterprises with less than 20 acres of pasture to $41 on those pro-

vi.ng a total of over 40 acres. Both the operator's estimate of

hay yields and a residual nutrient approach revealed that less feed

wa available per acre on the larger pastures.

The sample did not permit adequate comparison of dry-lot

verus pasture as a summer feeding practice. The cost of apparent

nut ients obtained from pasture was investigated however.

Hand-fed roughage approximated 3. 33 tons or a daily amount

of 3. 3 pounds of hay equivalent per cow during the 200 day period

in 'hich cows were not pastured. During the 165 day pasture period,

dai y hand-fed roughage amounted to 12. 1 pounds of hay equivalent

per cow. If roughage requirements were uniform throughout the

yeai, pasture must have yielded 21. 2 pounds of hay equivalent per

mdi

by

alt e
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cow daily. On the basis of the daily cost of 26 per cow, it would be

concluded that roughage obtained from pasture cost approximately

$24. 50 per tn of hay equivalent obtained. This would indicate very

litt e difference in cost between pasture and dry-lot methods of pro-

viding summer forage.

Total cost of milk production, including a charge for the opera-

tor s contributions, averaged $475 per cow or $5. 15 per hundred-

wei:ht of milk produced. This amounted to $5. 02 per hundredweight

of % Energy Corrected Milk or $1.23 per pound of butterfat produced.

Feed costs were the major component of expenses accounting

for 55% of the total. Labor amounted to 18. 5%, equipment use 6. 4%

and building cost accounted for 4. 6% of the average cost of milk pro-

duction. Incidental costs amounted to 15. 5% of the total.

Whereas averages are valuable indicators of the general

finncia1 situation and the physical requirements, factors associated

variations in dairy cost are more pertinent to the decision

ma ing process. Because of the ease with which individuals can de-

ter me the returns effect of changes in output of milk, quota

to urplus ratio and the butterfat content of milk, this study concen-

tra ed on the cost effect associated with these variables.

Total cost per cow was inversely related to size of herd.

La or cost per cow averaged $110 in the size group with less than 40
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cows and $65 in the over 80 size group. Economies of size were

also revealed in equipment and building use costs.

While average costs per cow decreased as size increased so

did the production per cow. Whereas economies of size were

sufficient to offset the reduced returns per cow as size increased

from between 41 and 60 to between 61 and 80 cows, they were not

so between the 61 to 80 and over 80 size groups. Total enterprise

profits were maximized when the average herd size was about 82

cows.

With the exception of the over 11, 000 poundgroup, average

cost per hundredweight of4% corrected milk declined as the pro-

duction per cow increased Feed, labor and equipment costs per

hundredweight declined as production per cow increased. Building

use costs and net cow depreciation increased in the over'll, 000

pound group reflecting more costly housing and a higher turnover of

cows in this group.

Averag.e cost per hundredweight was below the price received

in groups with average production over 9000 pounds of 4% corrected

milk per cow. Costs averaged lowest - about $4. 70 per hundred-

weight - when production of 4% milk averaged approximately U, 100

pounds per cow.
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Independent association between butterfat content and costs

of milk production was difficult to isolatebecause of the inverse re-

lationship between butterfat content and production per cow. Profit

margins existed on enterprises in which the average test was be-

tween 3. 7% and 4. 8%. They tended to be highest when the test was

about 4. 2%.

A multiple regression equation was developed to investigate

the independent relationship between cost of producing a hundred

pounds of milk and the size of herd, production per cow and butterfat

content of milk. The resultant equation revealed that a one cow in-

crease in size of herd was reflected in a decrease of 1 7 per

hundredweight, a 1, 000 pound increase in average annual production

per cow was associated with an 18 9 decrease in cost, and, a one

percent increase in butterfat content was associated with a 20. 6

increase in costs per hundredweight.

Although the law of diminishing returns suggests thatthese

linear relationships would not hold throughout the entire production

function, adjustments of a minor magnitude could be expected to be

reflected in the above changes in cost of production.

The relationship between butterfat content and pounds of milk

produced per cow was investigated. A one percent increase in
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butterfat content was found to be associated with a 1313 pound de-

crease in annual production per cow. A one percent increase in

the butterfat content would be expected to be reflected in a cost in-

crease of 20. 6 per hundredweight as a result of the higher test

and an additional 24. 8 increase in cost as result of the decrease in

production per cow.

Adjustment decisions by individual producers must be based

not only upon the factors associated with dairy enterprise profits

but also upon the peculiarities of the individual enterprise. No

single organization can be deemed optimum for all dairymen.

Budgeted alternatives were presented to illustrate the

technique by which individuals could evaluate the expected effect of

a proposed adjustment. Enterprises representative of average,

above average and below average profits were selected as examples.

Partial budgets of proposed changes illustrated that even the enter-

prise with above average returns could be improved upon with rela-

tively minor adjustments. All possible adjustment opportunities

available to Grade A milk producers could not be illustrated in this

paper. The illustrations do point out that adjustments could be

made to improve the income positions of many producers.
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Grade A milk producers in enton county have organized

their operations quite effectively. Some adjustments may be re-

quired if the less successful enterprises are to be maintained.

Generally, the financial situation appeared quite sound. Any adjust-

mnt toward improving dairy enterprise profits must recognize

other alternatives and non-monetary objectives of the dairymen.
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Appendix Figure 1. Dairy Cow Feed Requirements (3) 1
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5% Butterfat

4% Butterfat

3% Butterfat

1. Feeds converted to Total Digestable Nutrients (T.D.N.) on the
following basis; Hay 50% T. D. N., Silage 16% T. D. N., Concentrate
75% T. D. N.



Appendix Table I. Methods of paying for Grade A milk entering into Class 1
trade of Portland milkshed. (6)
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* Milk Marketing Act repealed by popular vote.

Dates
Method of Payment Rate

per io#
3.5%

Rate
per ioo#

5%

$ per #
B.F. +

$ per ioo#
Milk

Oct.
June

1946

1947
- May
- Oct.

1947
1947

1. 37

1.00
. 00

1.20

$

4. 80
4. 70

$

6. 85
6.20

Nov. 1947 - July 1948 1. 15 1. 40 5. 42 7. 15
Aug. 1948 - June 1949 1. 16 1.58 5. 64 7. 38
July 1949 - Nov. 15 1950 .90 1.90 5. 05 6. 40
Nov. 16 1950 - Feb. 8 1951 .95 2.05 5.38 6.80
Feb. 9 1951 - Apr. 15 1953 1.08 2.27 6.05 7.67
Apr. 16 1953 - May 15 1954 .76 3. 16 5.82 6.96
May 16 1954 - Nov. 2 1954* . 72 2. 82 5. 34 6. 42
Nov. 3 1954 - Dec. 31 1954 .72 2.36 4.88 5.96
Jan 1 1955 - Sept 30 1955 66 2 60 4 91 5 90
Oct 1 1955 - May 3 1956 70 2 79 5 24 6 29
May 4 1956 - Feb 24 1957 73 2 95 5 50 6 60
Feb. 25 1957 - May 31 1958 .76 3.05 5.71 6.85
June 1 1958 - Apr 30 1959 73 2 94 5 50 6 59
May 1 1959 - June 14 1959 72 2 86 5 38 6 46
June 15 1959 - Sept 30 1960 75 2 98 5 60 6 73
Oct 1 1960 - Oct 15 1960 73 2 92 5 48 6 58
Oct 16 1960 - Apr 15 1961 75 2 98 5 60 6 73
Apr 16 1961 - June 15 1961 70 2 05 4 50 5 55
June 16 1961 - Mar 31 1962 73 2 88 S 4.4 6 53
Apr 1 1962 - June 30 1962 74 2 96 5 55 6 66
July 1 1962 - Feb 28 1263 73 2 94 S 50 6 59
Mar 1 1963 - June 14 1963 73 2 88 5 44 6 53
June 15 1963 - July 31 1963 70 2 70 5 15 6 20
Aug 1 1963 - 73 2 74 5 30 6 39



1. Data available for first seven months only.

General Equations: . Y = Na + 2X b
XY =Xa+X2b

1. Price trend 3. 5% milk 2. Price trend 5% milk
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Appendix Table 2. Analysis of price trends for Grade A milk in the
Portland milkshed, 1947-63.

Y2 x

1947 4.87 6.68 1

1948 5.53 7.27 2
1949 5.35 6.89 3
1950 5.11 6.47 4
1951 5.99 7. 60 5
1952 6.05 7.67 6
1953 5.89 7.17 7
1954 5.44 6.55 8
1955 4.99 5.75 9
1956 5.41 6.50 10
1957 5 68 6 81 11
1958 5 59 6 70 12
l959 5. 54 6. 65 13
1960 5. 60 6. 72 14
1961 5 33 6 43 15
1962 550 659 16
1963 5.40 6.48 17

Total 93. 27 114. 93 153

93. 27 = 17a + 153b 114.93 = 17a + l53b
842. 16 = 153a + 1785b 1019. 02 = 153a + l785b

b= .0067 b -. 038

Year Average Price Average Price
Received for Received for
3. 5% milk 5. 0% milk
$/cwt. $/cwt.
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Appendix Table 3. Relation of size of herd to selected items,

Number of cows per farm
Item per cow Ove rail

0-40 41-60 61-80 81-100 Average

Miikphaselabor
(hrs.)

.97.5 70.6 49.2 42.2 63.6

Labor per hr. ($) 1. 14 1.44 1. 57 1. 54 1. 38
Housing sq. ft. 91.9 106 87.9 66. 1 90. 0
Milk parlor sq. ft. 26. 1 14. 1 10. 7 12. 7 15.4
Building invest -

ment $ 179 195 162 121 172
Building invest-

mentper sq. ft. 1. 52 1.62 1.64 1. 54 1.63
Milking units . 08 . 06 . 05 . 04 . 06
Milking stalls . 21 . 13 . OS . 06 . 11
Equipment invest-

ment 113 116 102 116 113
Hay fed (tons) 2 28 2 49 2 02 2 32 2 29
Silage fed (tons) 5 87 3 51 7 60 7 68 6 05
Concent fed(tons) 97 1 55 1 84 1 17 1 67
Hay ($ per ton) 24 56 25 70 27 23 25 43 25 76
Silage($perton) 6 47 8 83 8 16 7 16 7 60
Concent ($perton) 60 40 7a 25 6]. 41 62 39 61 67
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Appendix Table 4. Relationship between cost of milk production and
number of cows, production per cow and butter-
fat test.

xl

100
80

100

xz

7,300
9, 470

10, 591

x3

4.79
4, 08
3. 90

Y

4.39
4. 09
4. 17

50 8,235 4.70 5.09
35 10,667 4.13 4.91
80 10,265 3.70 4.61
39 8, 874 5. 08 5. 62
52 9, 485 4. 57 5. 29
19 9,907 5.90 6.41
51 11,874 4. 01 5. 00
45 7,672 5.11 5.86
37 8,415 5.40 6.19
50 13, 192 3. 75 4. 91
51 12, 500 3. 50 4. 79
32 7, 962 5. 30 6. 33
65 8,441 4.21 5.46
80 9,867 3. 78 5. 12
81 5, 027 5.57 6.74
29 10, 575 3.66 5. 14
30 7, 553 4. 10 5. 66
46 8, 978 3. 87 5. 58
30 8, 258 5. 07 6. 74
55 8,256 3,48 5.43
25 7, 714 4. 14 6. 27
82 9, 694 3. 20 5. 55

1354 230, 772 109. 00 135.35

Annual pro- Cost per
Number of duction per Butterfat hundredweight
cows cow Test (%) Milk ($)



Appendix Table 4. (Continued)

S2 = .205857

R2 = .676882

.8227

Resultant equation

89

where
Y = cost of producing 100# of milk

number of cows in the herd

= thousand pounds of annual milk produced per cow

= pounds of fat in a hundred pounds of milk.

Relationship between production per cow and butterfat test:

230772 = 25a+ 109b

989011. 76 = 109a + 488. 3082b

b -1312.6
a = 14953
Y = 14953 - 1312.6x

Where Y = pounds of milk produced per cow
x pounds of fat in100# of milk.

a) Combined relationships:
F

b0 = 7. 163424 36. 68**

b1 = .01675621 15. 45**

b . 00018945 8. 81**

b3 = . 2064666 1. 63



Appendix Table 5. Comparison of milk cost studies in Oregon
(1, p. 64).

Milk produced per hour of
labor,
pounds

Butterfat per hour of labor
pounds

Amount per cow annually

90

5. 25 2.24 1.92

123 51 46

Hay, pounds 4, 580 5, 101 4, 754
Succulence, pounds 12, 100 7, 256 8, 298
Concentrates, pounds
Pasture, days

3 340
165

2, 669
168

2, 013
108

Labor, hours 75 145 148

Farms in study 25 61 55
Average herd size 54 24 14
Annual milk per cow (lbs. ) 9, 206 7, 422 6, 786
Annual fat per cow (lbs.) 394 325 284
Butterfat test (%) 4. 20 4. 38 4. 18

Grade A Grade A milk Market Milk
milk Qt '46 to April '29

Item 1962 Sept. '47 to May '33

Net cost of production
Per cwt. milk ($)
Per pound fat ($)

5.90
1. 35

15
1. 23

2. 14
51




