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Abstract:

Date on cost of production and cost of distribution of market milk were supplied by 26 operators
located in the Billlnge-Laurel market area. These data were used to determine the per quart cost of
producing and the per unit and per quart equivalent cost of distributing market milk for each operator.
The average production cost of the 22 producers and the average distribution cost of the 11 distributors
were also calculated. An analysis was made to determine the factors exerting the greatest in-fluence in
causing the wide variation in costs among individual operators.

The average cost of producing milk was 4,19 cents per quart and the range among individual operators
was from 2.78 cents to 5.92 cents. Labor and feed were the largest costs, accounting for 40 per cent and
36 per cent respectively of the total cost.

The average cost of distributing market milk was2.79 cents per unit of fluid sales and 3.82 cents per
quart equivalent. The range among individual operators in these costs was from 2.01 cents to 5.24 cents
per unit and from 2.63 cents to 6.25 cents per quart equivalent. The largest single cost of distributing
market milk was for labor which accounted for about 60 per cent of the total cost. The costs of truck
operation and of depreciation were the next largest costs, accounting for 12 per cent and 8 per cent
respectively of the total cost.

The retail price of market milk in Billings was 11cents per single quart and 10 cents per quart when
four or more quarts were taken. The milk handled by the operators furnishing data, however, was sold
both as market milk and as surplus milk. The latter was sold in the form of manufactured products at
lower prices.

The factors exerting the greatest influence in causing the wide variation among individual operators in
costs of producing and distributing market milk were found to be as follows: 1. Production per cow 2.
Size of herd 5. Volume of milk handled during the year 4. Labor efficiency 5. Use of equipment to
varying capacities 6. Lack of an organized credit system.
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COSTS OF PRODUCING AND DISTRIBUTING MARKET MILK
IN TEE BILLINGS-LAUREL AREA OF MONTANA

ABSTRACT

Data on cost of production and cost of distribution of market
milk were supplied by 26 operators located in the Billinrs-Laurel market
area. These data were used to determine the per quart cost of producing
and the per unit and per quart equivalent cost of distributing market milk
for each operator. The average production cost of the 22 producers and
the average distribution cost of the 11 distributors were also calculated.
An analysis was made to determine the factors exerting the greatest in-
fluence in causing the wide variation in costs among individual operators.

The average cost of producing milk was 4.19 cents per quart and
the range among individual operators was from 2.78 cents to 6.92 cents.
Labor and feed were the largest costs, accounting for 40 per cent and 36
per cent respectively of the total cost.

The average cost of distributing market milk was 2.79 cents per
unit of fluid sales and 3.82 cents per quart equivalent. The range among
individual operators in these costs was from 2.01 cents to 5.24 cents per
unit and from 2.63 cents to 6.25 cents per quart equivalent. The largest
single cost of distributing market milk was for labor which accounted for
about 50 per cent of the total cost. The costs of truck operation and of
depreciation were the next largest costs, accounting for 12 per cent and
8 per cent respectively of the total cost.

The retail price of market milk in Billings was 11 cents per single
guart and 10 cents per quart when four or more quarts were taken. The milk
handled by the operators furnishing data, however, was sold both as market
milk and as surplus milk. The latter was sold in the form of manufactured
products at lower prices.

The factors exerting the greatest influence in causing the wide
variation among individual operators in costs of producing and distributing
market milk were found to be as follows:

Production per cow

Size of herd

Volume of milk handled during the year
Labor efficiency

Use of equipment to varying capacities
Lack of an organized credit system.

ogP,hwnNEF
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PART 1. INTRODUCTION

Nutritional authorities have reeomrended a gueu-t of milk a day for
children and a pint a day for adults, I/ On a weighted average basis this
is equal to about one and one-third pints per capita. Yet at present the
average consumption of milk in the United States is not more than half this
amount. 2/ Some consumers would increase their consumption of quality
milk if adjustments in the present price relationships were instituted, -,
These adjustments may take the form of higher consumer incomes, of
governmental subsidies, or of lower milk prices.

Studies of the St. Louis, Boston, New York, and other markets
have shown that consumers appear to be much more interested in low priced
milk than they are in its nutritional value. 4* This fact seems to
indicate that a greater increase in the consumption of milk could be
obtained if the present sponsors of educational programs would center
more attention on the installation of economies in production and distri-
bution in order to give consumers the low priced milk they want.

The conditions contributing to high costs of producing and dis-
tributing milk have existed for many years. Primarily, these conditions
exist because of the nature of milk production and distribution, which Is

I/ Recommended by br. E. V. McCollum of Johns Eopkins University,
Dr. H. C. Sherman and Dr. Kary Swartz Rose of Columbia University.
Bartlett, R. W., "Increasing the Consumption of Milk" from Dairy Manufac-
ture’s Short Course Manual, Illinois Extension Service, 1938, p. 145.

2/ Bartlett, R. W., "St. Louis Milk Problems With Suggested
Solutions,” 111. Exp. Sta. Bui. 412, p. 161, 1935.

3/ lbid.

y Ibid.



—e-
ch&racterized by the presence of many firms engaged in the business in
one market area. It has been found that these conditions result In
Inefficiencies which are largely due to small yearly volumes of business,
inefficient use of labor, and duplications of facilities utilized in
production and distribution. Consequently, costs of production are in
many cases considerably greater than necessary, which result In a low
return to the producer, a hi h price to the consumer, or both. If milk
production anti distribution costs are to be reduced and milk consumption
is to be increased, the ways of reducing such costs andtheir relative
merits must be considered.

Milk production and distribution in some of the smaller markets,
such as the one involved in this study, have not been completely divided
into separate functions. Unlike the usual practice in large cities whore
different firms perform the functions of production and of distribution,
both of these functions may be performedin the smallermarkets by one
firm. In the Blllings-Laurel area there are several individuals per-
forming only one of the functions either production or distribution,
while others perform both functions.

Purposes of the Study

The puiposes of this study are: (1) to determine the costs of
producing and distributing market milk in the cities of Billings and
Laurel, Montana, as an aid to those producers and distributors who may
wish to use such information in the working out of a more balanced

I/ Rinear, Earl Ti.,, hMIIk Distribution Costs of Producer-

Distributors and Subdealers in New Jersey,” New Jersey Exp. Sta. Bui. 663,
p 66.
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economic unit; (2) to analyze the costs incurred in the production and
distribution of market milk and the factors affecting costs so that
individual operators may compare their operations with others in the area;
(3) to indicate the conditions that enable one dairyman to produce or
distribute milk at a lower cost than another in order that factors affecting
the costs may be rearranged to conform with the lowest cost combination;
(4) to indicate possible ways whereby dairymen may reduce their costs of
producing and distributing market milk in order to reduce the price and
stimulate consumption; (5) to give a basis by which the consumer may
determine whether or not he is paying unjustifiably high prices for milk;
and (6) to furnish government agencies with information that may be of
value in carrying out their programs.

Sources and Characteristics of Efeta

The interview method was employed in obtaining these data. A
schedule was prepared to facilitate gathering the essential information
and the data were recorded on the schedule during the interview with
each operator.

Twenty-eight of the 57 licensed dairymen supplying fluid milk to
the Billings and Laurel area cooperated in this study by supplying data
concerning their dairy enterprise. The records of two of these later had
to be discarded.

ost of the operators who furnished data keep no formal records.
The four distributors and the one producer-distributor keeping complete

records do not segregate costs between the market milk enterprise and
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other enterprises. Several of the operators maintained records on parts
of their enterprises.

Records when available supplied the data. When records wore not
available, costs wore computed on the basis of information supplied by
the operator. When joint costs were involved, the proportion of the
total cost charged to market milk was calculated on a percentage basis.
Two such bases were used; (1) the proportion of the total use of
equipment that was devoted to the market milk enterprise and (2) the pro-
portion of the total gross receipts of the business that came from the
sale of market milk. Equipment costs were calculated by using the first
method because the proportion of total equipment used by the market milk
enterprise varied widely among operators. For example: Ten per cent of
one operator’s total equipment may be used by the market milk enterprise
and 30 per cent of his total gross receipts may come from the sale of
market nilk products, while 40 per cent of another operator’s equipment
may be used by market milk and the sale of market milk products account
for only 20 per cent of his total rose receipts. Charging equipment
costs of these operators on the basis of the percentage of gross receipts
woulc not be justified. |If this method had been used, the first operator
would have had an equipment cost too high and the second a cost toe low.
However in dividing the total cost of building maintenance between the
market milk and other enter rises of the business percentage of gross
receipts is the iore logical method to use. This results from the

difficulty of determining the per cent of the total use of the buildings
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devoted to market milk and because all the enterprises of the business
require the use of the building, it is reasonable to charge each in
accordance with its percentage of the total gross receipts.

Information needed for this analysis consisted of a complete
record of all costs incurred in producing and distributing market milk.
Since this study is concerned only with the production and distribution
of market milk, data were obtained only on this portion of the indiv-
idual's fanning operations.

The operators furnishing data showed considerable interest in
the study. Due to this and the freedom with which information was given,
it is believed that these data were relatively accurate.

Because of the number of dairymen operating in the market area and
the unwillingness or inability of some dairymen to give information, it
was impossible to obtain data from all operators. Since complete cost
data were not obtained from all dairymen, it is desirable to determine
what per cent of the total market milk consumed in the market was handled
by the operators furnishing data. A rough percentage was computed and
intiicetes that about 65 per uc of the total milk marketed in the area
was from the dairymen whose records are used in this study. 6/

Since this study includes both producing and distributing costs,

it was necessary to set a point at which production costs end and distri-

6/ This percentage figure was computed in the following manner:the
per capita consumption of milk in cities and v llages in the United States
was iultiplied by the combined populations of Laurel and Billing#. Then the
prodgct was divided into the total milk handled by the 11 operators furnish-
ing data.
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bution costs boj-in. This point was set on the basis of the costs incurred
by the producer who sells his milk in bulk to the distributor. The pro-
ducer’s costs, except for hauling, cease after the milk enters the milk
house and is cooled. In calculating producer-distributor's costs, this
point was taken as the dividing line between production and distribution
costs.
Description of the Market

The City of Billings, county seat of Yellowstone County, is located
on the north bank of the Yellowstone River in south central Montana
(figure 1).

Due to its favorable location as a distributing point for a large
a ricultural area, it is a rapidly growing city. The 1930 census reports
its population as 16,380 whereas preliminary figures for 1940 report it as
23,313, an increase over the 1930 figure of 6,933 or 42.3 per cent.

Laurel, Montana, with a population in 1940 of 2,764, is located 16
miles southwest of Billings. This city owes its growth chiefly to the
fact that it is a freight terminal on the Northern Pacific and the Chicago,
Burlington, and Quincy railroads. The extensive railroad reoair and con-
structs or shops, together with a large oil refinery, furnish employment for
many men.

Conditions favorable to the production and sale of market milk are
common to both cities. First, adequate suoplles of feed car be obtained at
lew prices because of the general practice of including alfalfa and grains
in the crop rotation systems. Second, the growing population of the

cities provides an expanding market for the sale of milk anc cream.
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The operators engaged in the dairy industry in this area may be
classified into three groups; producer, producer-distributor, and dis-
tributor. The distributors are located in or near the City of Billings
and derive their supplies of fresh milk from the producers, the majority
of whose farms lie northeast of the city along the Yellowstone River. The
producer-distributors are located principally on the valley floor to the
west of the city (figure 2).

Government Agencies in the Market

Montana Livestock Sanitary Board - Producers and distributors of market
milk in the State of Montana must comply with the requirements of the Montana
Livestock Board. The rules, regulations, and orders of this board are de-
signed to guarantee to the consumer the production of a sanitary product.
Milk produced and handled in accordance with the regulations of the Montana
Livestock Sanitary Board is designated as inspected milk. AIll dairies
wishing to produce milk and cream for fluid consumption must secure a
license to do so from this board# Such dairies must then be inspected
annually by an official appointed by the board and must score not less than
70 points on an official score card. Ary milk purchased by milk plants
from dairies not entitled to sell inspected milk must pasteurize all such
milk before selling it to the consumer. Furthermore, uninspected milk
cannot be mixed with or added to milk sold under the classification of
inspected milk.

O fficial standards for the sale of fluid milk products published in,
"Livestock Sanitary Laws of Montana,” Montana Livestock Sanitary Board, 1927,

are as followsi
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I# AIll milk must contain not less than 3,25 per cent butterfat
and not less than 8*6 per cent solids not fat.

2. AIll cream sold as whipping cream must contain not less than 30
per cent butterfat and not more than .2 per cent of acid reacting substance
calculated in terms of lactic acid,

3. Raw milk shall not contain more than 150,000 bacteria per
m illiliter.

4. Raw cream shall not contain more than 300,000 bacteria per
m illiliter.

5. Pasteurised milk shall not contain more than 30,000 bacteria
per milliliter.

6. Pasteurized cream shall not contain more than 150,000 bacteria
per milliliter.

The following grades of fluid milk are sold to consumers in the
BillintS market.

1. Inspected raw milk or pasteurized milk containing not less than
3.25 per cent or more than 4.00 per cent butterfat.

2. Inspected raw or pasteurized coffee creem containing not less
than 20 per cent or more than 25 per cent butterfat.

5, Inspected raw or pasteurized special cream testing not less than
25 per cent or more than 30 per cent butterfat.

4. Inspected raw or pasteurized whipping cream testing not less
than 30 per cent or more than 36 per cent butterfat.

6. Inspected raw or pasteurized cream containing 36 per cent or

more butterfat
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6« Inspected raw or p; steurlned creamed buttermilk containing
not less than one-half of one per cent or more than 3,5 per cent butterfat,

7, Inspected raw or pasteurised cultured or natural buttermilk
containing not less than one-half of one per cent or more than one per
cent butterfat,

8, Inspected raw or pasteurised skin milk containing less than
one-half of one per cent butterfat,

Montana Milk Control Board - This market is also subject to the
rules, regulations, and powers of the Montana Milk Control Board. The
Board is operative and exercises the following powers; to fix by official
order:

(a) The minimum prices to be paid by the milk dealers to pro-
ducers and others for milk. The orders of the Board with respect to the
minimum prices to be paid to producers and others shall apply to the
locality or sone in which the milk is produced in respect to the market
or markets in which milk so produced is sold, and may vary in different
localities or tones or markets according to varying uses and different
conditions. Each order fixing prices or handling charges may classify
milk by forms, classes, grades cr uses as the Board may deem advisable
and may specify the minimum prices therefor.

(b) The minimum wholesale or retail prices to be charged for
milk in its various grades and uses handled within the State for fluid
consumption and wheresoever produced when sold by milk dealers whether
licensed or unlicensed, to consumer; by stores to consumers except for
consumption on the premises where sold; by milk dealers to other milk
dealers.

A minimum wholesale or retail price to be charged for milk shall
not be fixed higher than is necessary to cover the costs of ordinarily
%efficient and economical milk dealers, including a reasonable return upon

necessary investment.

The Board may, upon its own motion, or upon application in writing
from any market, or from any party at interest, alter, revise or amend any
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official order theretofore made by the Board provided that before making,
revising, or amending any order fixing prices to be charged or paid for

milk in any of its grades or uses, the Board shall hold a public hearing
on such matter in the same manner provided herein for the original fixing
of prices.

The retail price to be charged for milk in quart bottles shall
not be more than twice the price paid by the distributor to the producer
for the same grade and butterfat content of fluid milk purchased from the
producer by such distributor. The Board shall make adjustment fnon the
basic rate in prices of milk sold in less quantities than quarts and at
wholesale.

In any market, where the provisions of this Act apply, it shall
be unlawful for any producer, producer-distributor, or distributor to
produce, transport, process, store, handle, distribute, buy or sell milk
unless such dealer be duly licensed as provided by this Act. It shall be
unlawful for any such person to buy, sell, handle, process, or distribute
milk which he knows or has reason to believe has been previously dealt
with or handled in violation of any provision of this Act. Tho Board may
doeline to grant a license, or may suspend or revoke a license already
granted, upon due cause and after hearing, ij

The operation of this law in the market may be a factor affecting
the efficiency with which milk is being produced and distributed.

Definition of Terms

A number of terms used in this report have not been standardized.
In order to indicate clearly their meaning the following definitions are
given*

Producer - a dairyman who produces milk and sells it in bulk to
distributor or a producer-distributor.

Producerdistributor - a producer of market milk who packages and
sells his fluid milk products direct to the consumer or to another retailer.

He maintains a milk route and may supplement his own production by purchas-

ij Montana ilk Control Board%aw. Mimeographed Copy, 1939,
pp 12-13#
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ing milk Jrom a producer or another producer-distributor*

Distributor - an individual or firm that purchases milk from
producers, processes it for sale in fluid form to retailers and consumers.

f:fci\-fat or fluid milk - milk that has been prepared for human
consu ption without being converted into any other product.

Iluid sales - includes sales of milk in the form of fluid milk,
fluid cream, butter-milk, chocolate milk and skim-milk.

Unit of fluid sales - all fluid sales are sold in various size
containers ranging from gallons to one-half pint bottles. Each container
is considered a unit regardless of its size, i.e., each half-pint, pint,
quart, or gallon is considered one unit.

Quart equivalent - refers to one quart or fluid sales. It is
calculated by converting all fluid sales into quarts, i.e., two pints are
equal to one quart equivalent, one gallon is equal to four quart equivalents.

Wholesale - refers to the sale of milk and milk products to
s ores, restaurants, and other large consumers at wholesale prices.

Retail - fluid sales at retail prices.

Ifllk house - refers to the room or building and the equipment used
by the producer in cooling and storing his milk until it is delivered to the
distributor.

IIfllk plant - refers to the room or building and the equipment used
by the distributor in processing the milk.

Processing - cooling, pasteurizing, soearating the cream, bottling,

refrigerating milk.
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Distribution - refers to all services performed after the milk
enters the milk house and is cooled, until it is purchased and paid for
by the consumer.

Delivery - transporting the fluid milk from the milk plant to the
purchaser.

Cost of production - represents all the costs incurred in the
production of market milk*

Cost of distribution - is the cost of distributing the fluid
products and reoresents all the costs incurred from the time the milk is
received at the plant until it is delivered to and paid for by the pur-
chaser*

Cow appreciation - increase in the value of cows during the year
due to growth and increased capacity of milk production.

Cow depreciation - decrease in the value of cows during the year
because of age, improper care, and injury. S

Method of Analysis

The presentation of the cost of production and distribution factors
and their analysis is divided into two major parts. The costs and the
factors affecting costs of producing milk are presented and discussed as
Part Il. Distribution costs and the factors affecting costs are presented
in like manner in Part Il1l1. In each of these parts the factors affecting
its cost are analyzed as followst First, the market as a whole; second.

Changes in the market price of cows during the year resulting

from fluctuations in the price level were eleminated in computing appreciation
and depreciation of cows.
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the characteristics of the individual enterorise; and third, the differences
between individual operators# Averages are used to indicate the character-
istics of the market as a whole. Scatter diagrams are eraoloyed to
illustrate the salient features and differences of the individual enter-
prises#

In order not to reveal the identity of the individual operator,
each has been assigned a number. Reference to the same number will indicate
the same operator throughout the study. Operators | to 16 inclusive are
producers, operators 14 to 22 are producer-distributors, while operators
23 through 26 are distributors.

The small number of records obtained from the Laurel area, and the
similarity of the factors affecting the costs of production and distribution
in the two cities indicates that it is desirable to consider the two as one
market. Operators numbered 14 and 16 are producers and operators 21 and
22 are producer-distributors who are located near and market their milk

in Laurel
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PART 11. PRODUCTION OF MARKET MILK

The cost of producing milk includes the sum of all the cost fac-
tors which enter into its production. These factors vary with the diff-
erent producers and account for the diversity in total costs among pro-
ducers.

In order to facilitate an analysis, the factors pertaining to
production costs are classified as follows. (I) costs, which are made up
of labor, feed, buildings and equipment, cow depreciation, hauling, associa-
tion dues, licenses, taxes, and miscellaneous; (2) credits, made up of
market value oi calves at birth, value of manure produced, cow appre-
ciat on and sale of by-products.

Costs and credits are in turn affected by. (1) volume, (2) pro-
duction per cow, (3) size of herd, and (4) distance from market.

A summary of the costs of producing milk during the year ending
November I, 1940 is presented in table |. This summary includes all the
costs of the 22 dairymen who furnished complete cost data.

The net cosi oi producing milk in the Billings-Laurel area was
4.19 cents per quart. Labor and feed were the two most important cost
factors, contributing 40 per cent and 36 per cent ressectively. The
remaining 24 per cent of the total cost was divided among buildin s and
equipment, cow depreciation, hauling, association dues - licenses - taxes,
and miscellaneous (table 1).

$/ Herrman, I. |., Stelzer, R. 0., and Bowling, S. A., "A Study of

the Costs Incurred by 61 Farms in the Morgantown and Fairmont Markets in
1934-1935," West Virginia Agricultural Experiment Station Bulletin No. 268.
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TABLE |I. AVHE-ACE COSTS AND PROPORTIONATE DISTRIBUTION OF
COSTS OF PRODUCING -OLK RER GOV AND PER QUART,
BILLINGS-LAUPEL AREA, 1940

Cost per Cost per Per cent

Item cow quart of total
Dollars Cents
Costs
Labor $72 1.82 40.1
Feed 66 1.64 36.2
Use of buildings and equipment 16 .39 8.6
Cow depreciation 8 21 4.6
Hauling 7 17 3.7
Association dues, licenses, and taxes 2 .06 1.1
Miscellaneous 10 .26 6.7
Total costs 180 4.64 100
Credits
Value of calf at birth 9 23 64.3
Panure 4 .10 28.6
By-products | .02 7.1
Total returns 14 .36 100
Net cost of producing milk &/ 166 4.19

BZ Twenty-two operators
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Credlts

In the production of milk, joint products are also produced# These
joint products, considered as credits, are deducted from the gross costs of
producing milk in order to obtain the net costs. These joint products are
classified and computed as followsi

Value of calves - Calves at birth were valued at the market price
and accounted for 64 per cent of the total credits. Tho market price of
calves averaged $9 per cow, a relatively high value helping to reduce the
cost of producing milk.

Value of manure - Operators estimated the value of manure produced.
This item averaged $4 per cow or 29 per cent of the total credits.

Cow apnreoiation - In those cases where the total of the ending in-
ventory value of the herd, sales, and losses was larger than the beginning
inventory, purchases, and value of heifers freshened during the year, the
net increase was termed cow appreciation. This credit item was practically
negligible and was included in by-products in table I.

By-products - The sales value of by-products, including cow hides,
dead animals, old dairy equipment and feed bags, was supplied by the oper-
ator and together with cow appreciation contributes 7 per cent of the total
credits or an average of |1 per cow.

Costs

Among individual operators there was a wide variation in the per
quart cost of producing milk. The range was from 2.78 cents to 6.92 cents
per quart. The majority of the operators' production costs fluctuated

closely about the average; however, two operators had a production cost per
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quart below three cents and three incurred a cost above 6 cents.

In analyzing costs, average figures may fall to represent the
typical situation in the market because of the wide variation in costs
among individual operators. PXirthermore, individual figures are valuable
in indicating the variations in costs.

The total cost per quart of producing milk of each operator is
presented in table Il. The data in this table, also, indicate to what
extent the Individual operator’s total cost was made uo of: (I) labor,

(2) feed, (3) buildings and equipment, (4) cow depreciation, (5) hauling,
(u) association dues - licenses - taxes, and (7) miscellaneous. Cost
figures ap earing in this table have been adjusted for credits granted. 10/
Therefore, the costs appearing represent the net cost to the operators

and will be termed costs during the remainder of Part II.

The data in table Ill indicate for each operator the percentage
that each of the 7 items of cost is of his total cost. The cost of labor
accounted for the largest percentage of the total cost of 17 operators,
while feed was the most Important cost item of 6 operators.

There was a wide variation among individual operators in the per
cent of the total cost expended for the different cost items. However, the
percentage distribution of the total cost among the different cost items
apparently has no affect uoon the total quart cost of producing milk.

I0/ Adjustments were made as follows: the individual operator's
gross cost of each of the 7 cost items and his total credits were determined.
The total of the credit items was then multiplied by the percentage that
each of the cost items was of the total so that the total of the credit items
was divided among the cost items according to their percentage of the total

cost. These credits were then subtracted from the different cost items to
give the net cost of each operator.



TABLE Il. COSTS OF PROD CINS HLK PEB QUART, BY OPERATORS,
BILLIN36-LADREL AREA, 1940*

Bldgs. Cow Assoc.
and deprec- Haul- dues, Miscel-
Farm All Labor Feed equip- iation ing licenses laneous
no. costs ment .. taxes
Cents Cents Cents Cents Cents Cents Cents Cents

I 2.96 .90 1.10 .20 .39 .09 .07 . .20

2 4.79 1.63 1.66 .66 .40 .06 .06 .24

3 £.30 1.80 2.10 .60 .16 41 .03 .20

4 3.90 1.50 1.40 .30 - 42 .05 .23

5 4.29 1.86 1.66 .18 .07 .40 .03 .20

6 3.48 1.32 1.29 .20 .29 24 .07 .07

7 6.86 2.67 1.81 71 .18 .18 .03 .28

8 4.41 2.00 1.22 22 - .70 .06 21

€ 4.04 2.02 .97 .30 @ .53 .05 17
10 4.22 1.86 1.46 .20 .35 .16 - .20
11 5.26 1.68 1.00 .39 - 12 .02 14
12 4.37 1.63 1.32 22 - 1.13 .07 .10
13 6.07 2.49 2.03 .10 - .02 43
14 4.92 2.06 1.78 .34 46 - .01 .28
16 6.20 1.30 2.00 74 - - .10 .56
16 6.92 2.34 2.14 a7 .29 - .03 .35
17 3.71 1.60 1.76 A1 : .02 22
18 3.98 1.68 1.20 .67 - - .02 21
19 3.37 1.40 1.14 .16 40 - .04 .23
20 3.89 2.27 .78 49 .09 - .02 24
21 3.96 1.67 1.67 .26 .09 - .02 .35
22 2.78 .89 1.56 .10 - - .02 21
Average 4.19 1.68 1.52 .36 19 .16 .04 .24

*Data in this table have been adjusted for credits
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TABLE I11. PROPORTIONATE DISTRIBUTION OF COSTS OF PRODUCING
MILK, BY OIERATOFB, BILLIN38-LAUREL AREA, 1S40

Bldgs. Assoc,
Total Labor Feed and Cow dues,

equip- depreo- Haul- licenses

ment iation ing & taxes
Pet. Pet. Pet. Pet. Pet. Pet. Pet.
100 30.5 37.2 6.6 13.2 3.3 2.4
100 34.0 38.8 11.6 8.3 1.1 1.3
100 47.2 29.6 7.7 3.2 7.8 .6
100 38.5 35.9 7.4 - 11.0 1.3
100 43.1 36.4 4.2 1.6 9.3 .6
100 37.9 37.0 5.9 8.3 6.9 2.1
100 46.6 30.9 12.2 3.0 3.0 0.G
100 46.6 27.6 4.9 - 15.6 1.6
100 50.6 24.0 7.4 13.2 1.2
100 45.7 34.6 4.8 8.4 3.8
100 48.8 30.7 11.9 - 3.5 0.6
100 55.0 30.2 4.9 - 25.G 1.7
100 49.1 40.1 1.9 0.5
100 41.9 36.2 6.8 9.1 * 0.2
100 33.7 39.3 14.3 - . 2.0
100 39.6 36.1 13.0 4.9 - 0.6
100 43.0 47.4 3.1 0.5
100 49.6 30.1 14.4 - m 0.7
100 416 33.9 4.8 11.9 1.2
I0C 58.3 20.0 12.6- 2.4 - 0.4
100 42.2 39.6 6.7 2.3 0.5
100 31.9 56# 0O 3.7 0.3 - 0.6
100 40.1 36.2 8.6 4.6 3.8 1.0
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Labor accounted for over 45 per cent of the total cost of producing milk
of 8 o ertVvCrs, and of these, 4 had a total cost per quart above the
average of the 22 operators and 4 had a cost below. Feed amounted to over
36 per cent of the total cost of 12 operators and these, too, wore equally
divided, 6 had a cost above and 6 below the average.

The wide variation among individual ooerators in the per quart cost
of producing milk appears to be, from results of this study, caused by
differences in the per quart cost of the items making up the total cost and
these in turn are affected by differences in such factors as total volume
of milk nroduced, production per cow, and size of herd. An analysis of
these cost items and related factors should indicate why costs vary, the
effect that the different items of cost and related factors have upon the
total cost, and as a result may assist dairymen having high production costs
in adjusting 'l eir enterprises to conform to low cost combinations.

Labor - Labor costs include those for the operator, the unpaid
family, the hired help, and horse labor as exoended on the production of
milk. Operator’s time spent in the dairy enterprise was determined and
charged according to the rate of that type of labor as was unpaid family
labor. Hired help was charged at the actual rate paid plus the share of
board and room and other services furnished by the operator corresoonding
to the time sient in the dairy enterprise, 11/ Horse labor was valued
at | per day and charged to the dairy enterprise according to the time spent.

II/~The allowance used for board and room was $30 per month, other
allowances were dependent on the type of service furnished.
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‘an labor accounted for 97 per cent of the total and horue labor, so
s.nnl] as to be almost negligible, 3 per cent. Because of the relative
unimportance of horse labor it was considered desirable to combine man and
Jiorse labor and analyze them as labor cost.

j-Lo ..ctal cost of labor per quart of milk produced averaged 1.68
cents (table TI). Among individual operators this item ranged from .92
cents to 2.67 cents per quart.

The relative importance of this cost item and the wide range
existing among individual operators suggest that it is one of the most
important single items causing the wide variation in the total cost per
quart of producing milk.

Operator's labor averaged $117 per month and the range among
individual operators was from $30 to $200 per month. Of the 22 operators,
two valuei t’eir labor at $80 per month, four at $90, nine at $100, one
at 120, two at $125, one at $150 and three at $200.

Unpaid family labor averaged $65 per month and ranged among enter-
prises from *40 to $93. The 17 operators utilizing unpaid labor evaluated
it ns followsi two between $40 and $69 per month, 13 between $60 and $79,
and two between $80 and $99.

The value of hired help averaged $64 per month. Ten dairymen hired
help during the year and of these, seven paid a wage plus allowances
between $50 and $69 per month, one $170, one $175, and one $105.

Ihe variations in the monthly valuation of operator's labor may
have an effect upon the per quart cost of labor. The relationship between

the per quart cost of labor and the monthly value of the operator's labor
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is inc ated in xigure 3» Ae the value of operator's labor increases
the cost per quart of labor tends to cecreaee until the value of onerator's
labor reaches $130 per month and then there is an indication that the
cost of labor per quart increases. The variations among i dividual operators
in the monthly value of operator's labor are apoarently offset to some
extent by differences in the individual operator's working efficiency. There
was no relationship between production costs and unpaid family labor or
between costs and hired help.

Need “ *»ed was the second largest single item of cost, accounting
for 36 per cent of the total (table Il1l1). The cost of feed averaged 1.62
cents per quart (table 11), and the range among individual operaters
was from ./8 cents to 2.14 cents. Feed ccuts include costs incurred
for alfalfa, pasture and field, succulents, concentrates, and straw
utilized by the milking herd. Feed raised on the farm was valued at the
price it could be sold for at the farm. Cost of pasture and field were
charged at the local rental rates and varied in accordance with the
quality.

Dairymen in this area usually operate a general farm upon which
they grow a major portion of the feed for their dairy herds. Mill feed,
dried beet pulp, mineral feeds, and brewer's malt were the nrincipal feeds
purchased.

Alfalfa was the only hay the 22 dairymen fed to their milking
herds and accounts for 43 per cent of the total cost of feed (table 1V).

Operators fed an average of 3.8 tons of alfalfa per cow at an average cost
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Figure 3. Relation between labor cost per quart of milk
produced and value of operator's labor per month,
22 operators
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TABLE V.
THE DIFFERENT FEEDS PER QUAFT OF MILK PRODUCED, BY

Total Cost
Cents Pet.
1.67 100
1.54 100
1.49 100
1.42 100
1.63 100
1.24 100
1.73 100
1.29 100
0.99 100
1.44 100
1.11 100
1.44 100
2.13 100
1.88 100
2.22 100
2.24 100
1.79 100
1.25 100
1.12 100
0.74 100
1.78 100
1.57 100
1.68 100

32 >

FEED COSTS AND PROPORTIONATE DISTRIBUTION FOR

OPERATORS, BILLI OS-LAUREL AREA, 1940

A lfalfa
Cents

0.32
0.63
0.68
0.41

.66
.63
.63
.57

OO oo

.33
.63
AT
.76

[oNeNeNe)

0.87
1.01
1.06
1.34

0.70
0.56
0.38
0.69

0.48
0.84

0.67

Pet.

28
35
39
29

43
51

44

34
37
42
53

41
54
48
60

39
45
34
80

27
64

43

Pasture &
Field
Cents Pet.
0.07 2
0.30 17
0.31 21
0.21 16
0.19 12
0.20 16
0.38 22
0.19 15
0.17 17
0.34 24
0.10 9
0.10 7
0.40 19
0.24 13
0.20 9
0.10 5
0.11 6
0.06 5
0.21 19
0.12 16
0.13 7
0.11 7
0.16 10

Coneen-
t rates
Cents

Pot.

61
48
40
53

45
33
42
39

49
30
49
33

40
33
43
35

65
32
41

4

54
39

44

Succulents
Cents Pet.
0.58 9
0.04 3
0.02 2
0.13 9
0.10 7
0.23 18
0.07 6
0.21 12
0.04 3
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of $7 per ton which amounts to a total cost of $27. On a quart basis,
the average cost was .67 cents and the range among operators was from
.32 cents to 1.06 cents (table 1V).

The relationship between the cost of alfalfa per quart of milk pro-
duced and total cost of production indicates that low costs of alfalfa are
associated with low costs of producing milk and as alfalfa costs increase,
total production costs tend to increase (figure 4).

Pasture and field costs averaged $6 per cow. The average cost per
quart of milk produced was .16 cents, the range among individual oper-
ators ..as from .06 to .40 cents (table IV).

The wide variation in the oer quart cost of pasture and field is
due in part to differences in the quality and the quantity of pasture and
field used. A number of operators did not have access to an adequate
supply of pasture and field and so were forced to hand feed their milking
herds during all or a large part of the summer months. Others used pasture
and fields of inferior quality and, also, were forced to supplement their
pasture and field by hand feeding. No relationship was evident between cost
of pasture and field per quart of milk produced and total cost per quart
of oreducing milk.

Concentrates accounted for 44 per cent of the total feed cost.

This item averaged .68 cents per quart or $27 per cow. However, among
individual operators extreme variations were present, indicating reat
diversity among operators in the amounts of concentrates fed. The range in
the cost per quart was from .03 cents to .98 cents (table IV).

The relationship between cost of concentrates per quart of milk
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Relation between cost of alfalfa per quart of milk

Figure 4.
22 operators

produced and total production cost per quart,

Cost of concentrates

per quart of milk produced
(cents)

1.2 .

to

3 4 5 6 (cents)

Total production cost per quart

Figure 5. Relation between cost of concentrates per quart of milk
22 operators

produced and total production cost per quart,
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pro< tcod end total cost of production le Illustrated In figure 6» The
relationship le almost flat Indicating that the ooet of concentratoe has
little ei ect unon the total cost per quart of producing milk.

Concentrates fed by dairy on In this study Include dried beet
pulp, mill fetid, barley, oate, eat, com, molasses and mineral feeds.

The first four of these were the principal feeds used.

Euoculent feeds. Including com silage and brewer’s malt, were fed
by ei it of the dairymen furnishing data and constitute only 3 per cent of
the total cost of feed. Each of the operators numbered I, 4, 8, 10, 12, 18,
and 19 who fed succulent feeds had a lower total cost per quart of feed
than t « average of the group, while the reaining operator, number 21,
feedin succulents incurred a higher than average production cost. It
may e that the use of succulent feeds tends to reduce feed costs. However,
sufficient data are not available to accurately determine the affect that
feedin succulents has upon the total cost of feed.

Straw was used for bedding by the 22 dairymen. An average of
1.42 tons coet ng $1.90 per cow was utilised.

Buildings and egilpr-e-1 - Pulldinre and equipment costs Include the
cost of repairs. Insurance, depreciation on buildings which was charred at
4 per cent and on equipment charred at the average rates of depreciation
for the area, 12/ taxes, determined by the assessed value on the average

lg/ Average depreeiation rates for the BIlllings-Laurel area were

Obteined-Trom Pr. J. A, Nelson, Professor of Dairy Industry, Montana
State College.
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investment times the millage rate, 13/end interest on investment at the
rate of 5 per cent. 14/

Buildings and equipment costs accounted for 8.6 per cent of the
total cost of producing milk. This item averaged .56 cents per quart end
the range among individual operators was from.10 cents to .77 cents
(table 1I1).

Since the costs of buildings and equipment are dependent largely on
their value, the wide range existing among operators is an indication of
the diversity in the types of buildings and equipment used. The relation-
ship between the total cost per quart of producing milk and the investment
in bulldin s and equipment per quart, indicates that low production costs
are associated with low investments and as investments increase production
costs tend to increase (figure 6). Efficiency in the use of buildings and
equipment may depend to a greater extent upon the type of buildings end
equip ent and the convenience of their arrangement rather than their value.

Cow depreciation - Depreciation of cows was obtained by sub-
tracting the closing inventory, sales, and losses from the opening inventory,
purchases, and value of heifers freshened during the year. In those cases
where the total of the closing inventory, sales, and losses was larger, the
increase was credited as aonreciation and annears in credits. Interest on

IV In the State of Montana the assessed value of buildings, ma-
chinery, and equipment for taxing purposes is 30 per cent and for livestock
it is 33 per cent. The average millage rate of tax in Billings was 92 mills,
outside the city it was 63 mills. For operators located near Laurel the

millage rate was 60.8 mills.

14/ This rate is used because it approximates the going rate of
interest charged on loans made for this type of investment.
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Total cost per quart
of milk produced

(cents)
16 7
3
K]
2
4 IS
3 -
22
! 2 (cents)4 >

Investment in buildings and equipment per quart of
milk produced

Figure 6. Relation between total cost per quart of milk produced

and per quart investment in buildings and equipment,
22 operators
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investznent in cows was charged at 5 per cent.

Thirteen of the 22 operators had a cost of cow depreciation. Since
all the operators in this study do not have a cost of this item, averages
of the group would misrepresent the situation.

The data in tables Il and IIl indicate the operators who had a
charge of cow denreelation and, for each operator, the cost per quart and
the percents e of the total cost that is accounted for by this item.

Cow depreciation had little affect upon the total cost per quart
of producing milk. Seven of the 12 operators incurring a cost of cow
depreciation had a total production cost above the average of the group
while the other 6 had a production cost below the average.

Hauling - Thirteen producers follow the practice of delivering
their milk to distributors in Billings. The present syste of hauling in
use is for each individual producer to deliver his milk personally, or
for two or more neighbors to agree to an arrangement whereby one of them
hauls his neighbor's milk as well as his own.

The data in tables Il and Ill indicate for each of the 13 producers
the per quart cost and the percentage that hauling is of the total. For
these 13 prod cers the total cost of hauling accounted for 6.8 per cent of
their total cost of producing milk and the average cost was .27 cents per
quart.

Association dues, licenses and taxes - These cost items accounted
for one per cent of the total cost of producing milk (table IIl). The
avera e cost for the 22 operators was .04 cents per quart, and the range

was from less than .01 cents to .07 cents (table TI).
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Sinoe these costs are relatively fixed for the individual enter-
prise, changes in these costs are dependent upon changes in the present
organization of the individual enterprise or changes in the relative cost
of these items. Changes in the millage rate of tax, licenses, or associa-
tion cues usually, however, affect all enterprises by reducing or
increasing their costs roughly in proportion to their present cost.

“iscellaneous - Miscellaneous costs, including the cost of herd
sire at a flat two dollar fee, medical supplies and services, feed grind-
ing, telenhone, strainer discs, and dairy magazines accounted for 5.7
per cent of the total cost of producing milk (table 111). The average
cost was .24 cents per quart and the range among individual operators
was from .07 cents to .66 cents per quart.

Since the information necessary to calculate the Individual
dairyman’s cost of herd sire was not available, a uniform rate of $2 was
used. 15/ As conditions exist in the area, a number of dairymen belonging
to the Dairy Improvement Association received the service of a government
herd sire free, except for the cost of the sire’s feed, care, and housing
while it was on the operator's farm. Other operators either maintain a
herd sire of their own or hire the use of a neighbor’s. This cost accounts
for 21 oer cent of the total of miscellaneous costs.

Hiile miscellaneous costs, excluding the cost of bull service, are

important in total, individually they are so snail that an analysis of each

JLb/ This figure was considered applicable by J. 0. t atsven
Professor of Dairy Industry, and 0. A. Parsons, Assistant Professor’of
Economics and Sociology, Montana State College.
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would be of limited value# Since these costs are dependent upon the
organization of the enterprise and practices employed by the operators,
reductions in the total of miscellaneous costs is a problem of each
individual dairyman#
Factors Affecting Production Costs

Volume - The volume of milk produced by individual operators was
obtained from Dairy Improvement Association records when available. lor
producers who had no Dairy Improvement records, volume was based on sales
plus the milk used on the farm. The sales of milk were obtained from the
statements of the plants to which milk was delivered, records of the pro-
ducer-distributors, cr information furnished by the operator. Operators
estimated the amount of milk used in the home, the amount furnished to
hired help, and that fed to livestock.

Volume of milk handled varied widely among individual operators.
The range was from |t,240 quarts to 319,214 qua ts (table V). Two
operators handled more than 175,000 quarts and 3 handled less than 130,000
quarts.

Volume is a factor affecting the cost of producing milk. The re-
lationship between volume and the total quart cost of producing milk indi-
cates that high production costs are associated with low volumes and as
volume increases the per quart cost of producing milk tends to decrease
(figure 6). This relationship is evident until volume handled exceeds
175,000 quarts. Onerators numbered | and 16, handling about 300,000 -juarts
had a production cost of 2.95 cents and 5.92 cents respectively. The pro-

duction cost of operator number | see s to indicate a continuation of the
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TABIil V. VOLUVE OF MILK PRODUCED, SIZE OF HERD AND
AVERAGE PPODUCTIO, PER COW, BY OPERATOR,
BILLINGS-LAUHEL AREA, 1940

Size of Production per

lera No. Volume Herd Cow
Quarts No. of Cowe (iuarts

I 304,232 41 7,420
2 173,612 32 5,426
3 88,753 19 4,671
4 106,272 17 6,192
5 91,878 27 3,403
6 113,808 28 4,066
7 53,830 16 3,364
8 65,065 17 5,827
9 67,371 12 5,614
10 56,757 16 3,784
11 74,301 12 6,192
12 39,466 12 3,289
13 12,410 5 2,482
14 17,850 6 3,570
15 16,240 6 2,640
16 319,214 126 2,533
17 110,699 22 6,027
18 63,988 16 3,999
19 52,542 16 3,909
20 31,526 12 2,627
21 113,482 45 2,522
22 144,304 35 4,373

Total 2,126,499 534

Average 96,614 24 3,980
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Banie general relationship evident when lesser volumes are involved* How-
ever, the high cost of operator number 16 invalidates the assumption that
the general relationship continues. Since this operator's high cost is due
to his relatively high cost par quart of labor, feed, and buildings and
equipment (table I1) it may be that the continuation of the relationship
is indicated by the production cost of operator number | is correct.
However, additional information is needed to substantiate this assumption.

Frequency distributions illustrating the relationships between
labor costs and building and equipment costs, and volume of milk produced
per herd indicate the same correlative tendency as noted above, only for
labor tie relationship is more pronounced (figures 7 and C).

Volume had no affect on feed costs. Neither was there evidence
that vol. e affected the cost per quart of cow depreciation, hauling or
miscellaneous. However, there was a tendency for operators handling larger
than average volumes to have a higher than average cost per quart of
association dues, licenses, and taxes.

Production par cow - The production per cow was obtained by
dividing the total volume of milk by the average number of cows. There was
considerable variation among herds in the average volume of milk areduced
per cow. The average for the 643 cows in the study was 3,980 quarts and
the range suong individual herds .as from 2,482 quarts to 7,420 quarts
(table V).

The variation in the amount of milk produced per cow is one of the
imoortant factors affecting the cost of producing milk. The relationship
between the total cost of producing milk and the aveiage production oer cow

is indicated in figure 9. High production costs are associated with low
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production per cow and as the production oer cow Increases the per quart
cost of producing milk tends to decrease. All the costs of taking care
oi a cow in an average farm herd is apoarently about the same regardless
of whether or not she is a high or a low producer.

When relationships are illustrated between the cost per quart of
labor, feed, and buildings and equipment, end production per cow, the same
correlative tendency as noted above is Indicated, only for labor and feed,
the relationship is more pronounced (figures 10, 11 and 12).

There was no evidence of a relationship between production per
cow and the remaining cost ite is. However, the 6 operators with an average
production per cow below 3,000 quarts had a miscellaneous cost per quart of
«36 cents whereas the average for the 22 ooeraters was .24 cents. The
remaining operator’'s cost of miscellaneous items per quart fluctuated
closely about the average for the grouo (table 11).

Size of herd - The size of dairy herds varied among operators from
6 to 126 cows per herd. Eighteen per cent of the 22 herds had less than
10 cows and 18 per cent contained more than 40 cows (table V).

Size of herd is another important factor affecting the efficiency
with which milk was produced. The relationship between the total cost per
gquart of producing milk and the number of cows in the herd is illustrated
in figure 13. High production costs are associated with small herds and
as the size of herd increases production costs tend to decrease.

The 6 largest herds were more efficient in utilizing labor, having
an average cost per quart of 1.48 cents as compared with an average cost

per quart of 1.97 cents incurred by the 7 smallest herds. This relationship
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between labor costs and siae of herd is indicated in figure 14. The
larger herds aro able to utilize labor more efficiently because as the
size of herd increases the amount of labor required does not increase
>proportionately, thus resulting in a lower cost of labor per quart of
milk produced.

Size of herd had a slight effect on feed costs. Operators having
the 6 largest herds had an average feed cost of 1.64 cents compared to
1.41 cents incurred by the 7 operators having the 7 smallest herds. The
larger operators purchased a greater proportion of their total feed which
may be the cause of their higher feed costs.

T e larger herds utilized buildings anc equipment more efficiently
than the smaller herds. The relationship between the per quart cost of
buildings and equipment and size of herd indicates that 6s the size of
herd increases the cost of buildings and equipment decreases (figure Ib).
Size of her.- had no definite effect on cow depreciation, hauling, association
dues - licenses - taxes, and miscellaneous.

Investment per cow - Investment in cows had no effect on the per
guart cost of producing milk. Relationships between total cost of pro-
duoln milk and investment per cow and between cost and per quart invest-
ment in cows indicated no correlative tendencies.

Among most of the individual operators there was a tendency to
value cows about the same and, consequently, the values obtained do not
represent the correct value from a production view point.

Distance from market - Distance from market had no effect on the

total cost of producing milk. The 6 operators located over 15 miles from



TAPLE VI. DISTANCE ° RODUCKAND DIS" RTBUTORS OF MLF ARE
FRO' THEIR MARKETING CENTER, BILLINGS-LAGREL AREA
nY OpErATOP, 1940

Farm Miles From
Number Market Center
1 0.5
2 5.0
3 3.6
4 25.0
5 5.5
6 6.0
7 4.5
8 17.0
9 22.0
10 26.0
11 22.0
12 30.0
13 2.0
14 0.5
16 2.0
16 6.0
17 2.0
18 4.0
19 2.0
20 7.0
21 1.0
22 8.0

Average 9.1
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the market center had an average ccct of 4.03 cents per quart while the 5

operators located loss than 3 miles from the market had a cost of 4.18

cents per quart (table VI).

Hauling was the only cost item affected by distance from market.
As might be expected, operators farthest from the market center had the
highest average hauling costs per quart of milk produced while those near

the market had the lowest.



PAIff 111. DISTRIBUTION OF MAHKET MILK

’ilk distributing plantF sell their products in various size of
containers ranging from half-pints to gallons. The character of fluid
salos of each operator may vary to such an extent that comparing costs
only on the basis of either units or quarts would be of limited value.

The two measures of volume, (1) units of fluid sales and (2) quart
equivalents are used to eliminate this defect and to increase the degree
of comparability. To obtain quart equivalents, units are converted into
volume in terms of quarts, e.g. four half-pints equal one qua-t equivalent,
one gallon equals four quart equivalents.

Ninety-two per cent of the total unit of fluid sales were sold in
half-pint and quart containers. Pint and gallon containers receive limited
usuage, accounting for only 8 per cent of the total. The data in table VII
show the number oi fluid sales sold in each size of container and the per
cent each is of the total.

In the calculating of average costs, no distinction is made concern-
ing the type of pro.uct making up the total volume of fluid sales. The data
in table VIII indicate the proportion of total fluid sales arising from (1)
market milk, (2) market cream, (3) chocolate milk, and (4) other products, Iti/

16/ Otner products include buttermilk, and skim-milk. VffiiTeother
products and chocolate milk involve a higher cost of production, their volume
is so small in comparison to the total volume of fluid sales that no effort
was 'Rde to segregate their costs. Consequently, the higher cost of pro-
duction of such products is carried by the total volume of fluid sales.

Pi'e >er unit cost of delivery for Ilke-size containers would be the same
regardless of the content.



Size of

TABLE V1.

v SIZE OF CC TAIi-ER, TOTAL FOR 11 OPERATORS,

Container

Half pint

Pint
Quart
Gallon

Total

54

SALES Q FLUID MILK IN UNITS AND QUART EQUIVALENTS,

BILLIIJS-LAUEEL AREA, 1940

Number
1,048,436
132,176
1,272,538
60,009

2,513,169

uUnits

~Ner cent
41.7
6.3
60.6
2.4

100.0

Quart equivalent

Number
262,107
66,088
1,272,538
240,037

1,840,770

Per cent

14.2

3.6

69.1

13.1

100.0
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TABLE VI11l. TOTAL SALES Ol ILUID HLK, IN UNITS AND QUAIT
EQUIVALENTS, BY TYOE OF PRODUCT, BILLIN3S-LAUPEL
"ARKET ArEA, 1940

Oper-
Product ators Units Quart equivalent
Number Per cent Number Per cent

H 1k 11 2,039,460 81.2 1,569,836 84.7
Cream 11 356,271 14.1 203,616 11.1
Chocolate

Milk 3 70,704 2.8 22,158 1.2
Other 4 47,724 1.9 66,260 3.0

Total 2,513,169 100.0 1,840,770 100.0
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The lluid sales of the 11 operators are divided between wholesale
and retail sales. The data in table IX Indicate the per cent of the total
volume of fluid sales of individual operators that was sold retail and the
per cent sold wholesale. An average of 50 per cent of the total units of
fluid sales and 65 per cent of the quart equivalents were sold at retail
sto”s and 50 per cent of the total units and 45 per cent of the quart
equivalents were sold wholesale. The percentage change between units and
quart equivalents is due to the fact that a large number of the wholesale
sales were made in half-oint containers.

The 4 distributors, 23, 24, 26, and 26, sold 63.8 per cent of their
total units end 60.4 per cent of their quart equivalents wholesale while
the procucer-distributors sold 18.5 per cent of their total units and 16.0
per cent of their quart equivalents wholesale. The high percentage of their
total volume of milk sold wholesale by the distributors may be a factor in-
fluencin their costs of distribution as it is normally considered less
costly to deliver milk sold wholesale than to the individual consumer be-
cause of the larger volume of milk delivered at each stop.

Distribution Costs - Classified

To facilitate analysis, the total costs of each operator have been
classified into; (l) plant cost, (2) delivery cost, and (3) administration
cost. Plant cost includes all costs incurred from the time the milk enters
the plant until it is bottled and ready for delivery. Delivery costs include
all costs incurred from the time the market milk products are bottled until
they are delivered to the customer. Administration costs include all items

that are not specifically included in either of the other two classes of



Plant
No*

23
24
26
26

16
17
18
19
20

21
22

Total

Ave.

TABLE [X.

Total
100
Units

9,015
2,164
2,562
3,769

3,190
950
420
548
278

941
1,319

26,132

2,285

RETAIL AND WHOLESALE SALES OF FLUID MILK IN UNITS AND jUART

EQUIVALENTS, BY OPERATDES, BILLIrSS-LAUFEL Al HA, 1940

Units of fluid Sales
Petafl

Per
cent

100
100
100
100

100
100
100
100
100

100
100

100

100

100
Units

2,744
1,616
1,025

940

3,161
630
420
648
139

803
628

12,552

1,141

Per
cent

49.9

W holesale™
100 Per
Units cent
6,271 69.6
538 26.0
1,637 60.0
2,819 75.0
29 1.0
315 33.3
139 50.0
138 14.7
792 60.0
2,580 50.1
1,144

Quart Equivalents

Total
100 ~t.
equivalents

6,173
1,539
1,317
2,813

2,736
814
420
493
239

842
1,022

8,408

1,673

Per
cent

100
100
100
100

100
100
100
100
100

100
100

100
100

Fotair
100 vt.
equivalents

2,306
1,154
527
703

2,729
543
420
493
120

805
409

10,208
928

Wholesale
Per |00 Ot
cent equivalents
37.4 3,867
75.0 385
40.0 790
25.0 2,110
99.7 7
66.7 271
100.0
100.0
50.0 IPO
95.6 37
40.0 613
56.45 8,200

745

44.55

<s
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cosie yet ere incurred in the operation of the business.

Illie uctal distribution costs of the 11 operators are shown in table
X. lhis table also presents the amount and the percentage that each of the
t.iree classes of cost - plant, delivery, and administration, are of the
total. Among individual operators the percentage of the total cost charged
for the individual classes of cost varied as widely relatively as the total
cost.

Distributors 23, 24, 25 and 26 had higher and a more uniform percent-
age oi their total cost for plant than the remaining operators. Those four
operators are distributors who have large plants and maintain a more complete
sot of equipment, including pasteurizing equipment, than the remaining pro-
ducer-distributors who do not oasteurize their milk and who have less equio-
meni. The distributors, because of the additional processing, incur addition-
al plant costs.

The average costs and the percentage of the total costs that each of
the three classes of cost accounted for were: plant, $2840 or 44.5 per
cent; delivery, #2628 or 41.2 per cent; administration, #915 or 14.3 per
cent. There was a greater variation in the percentage of the total cost
spent for administration than for either plant or delivery.

The data in table XI present for individual operators (1) the total
unit cost of distribution, (2) the division of the total unit cost among the
diiierent classes of costs, and (3) the average unit cost of distribution
ior ''he 11 operators. This same information on a quart equivalent basis is
given in table XII.

The average cost of distributing milk was 2.79 cents per unit of fluid



Operator

23
24
25
26

16
17
18
19
20

21
22

Total

Average

TABLE X.

COSTS Ol

69'

DISTRIBUTING ILIHID MILK PRODUCTS

BY OPERATORS, BILLINGS-LAUBEL MARKET AREA, 1940

lotal
costs

#23,462
5,169
6,163

12,731

7,574
2,141
2,200
1,529
1,495

4,616
4,148

70,218

6,383

Ner
cent

100
100
100
100

100
100
100
100
100

100
100

100

100

Plant
Per
Amount cent
#11,051 47.1
2,475 48.0
2,446 47 .4
6,371 60.0
3,029 40.0
669 26.1
743 33.8
512 33.6
489 32.7
2,211 47.9
1,369 32.8
31,246 44.5
2,840

Delivery

Amount

#9,791
1,973
2,036
4,130

2,739
1,015
1,305
917
800

1,870
2,336

28,911

2,628

p@r

cent

41.2

Amount

#2,620
711
681

2,230

1,806
667
152
100
206

536
454

10,062

916

Administration

cent
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TABLE XI. COSTS OF DISTRIBUTIK3 FLUID MILK PER UNIT Ol
FLUID SALES, BY OPERATORS, BILLILUS-LAUREL
MARKET AREA, 1940

Operator Total Plant Delivery Administration
Icents) (cents) (cents; (cents)

23 2.60 1.23 1.08 .29
24 2.39 1.15 91 .33
25 2.01 .96 79 27
26 3.39 1.70 1.10 .69
16 2.37 .95 .86 .56
17 2.26 .69 1.07 .60
18 6.24 7 3.11 .36
19 2.79 .94 1.67 .18
20 6.38 1.76 2.88 74
21 4.90 2.36 1.99 .66
22 3.14 1.03 1.77 .34

Weighted

average 2.79 1.24 1.16 40

e/ Uolghted by volume of sales
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TABLE X11. COSTS OF DISTRIBUTING FLUID MILK PEH QUAFT
EQUIVALENT, BY OPB ATORS, BILLIRCS-L AUREL
MARKET AREA, 1140

Operator Total Plant Delivery Administration
(Cents) (Cents) (Cents) (Cents)
23 3.80 1.79 1.59 42
24 3.36 1.61 1.28 46
25 3.92 1.86 1.65 .61
26 4.63 2.27 1.47 79
16 2.77 1.11 1.00 .66
17 2.63 .69 1.25 .69
18 5.24 1.77 3.11 .36
19 3.10 1.04 1.86 .20
20 6.26 2.04 3.36 .86
21 6.48 2.62 2.22 .64
22 4.06 1.33 2.28 46
Weighted
average a/ 3.82 1.70 1.57 .55

Weighted by volume of sales
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Bfiles and 3.82 cents per quart equivalent. Among individual operators
the unit cost ranged irom 2.01 cents to 6.38 cents and the quart equivalent
cost ranged from 2.63 cents to 6.26 cents. The four distributors had an
average per unit cost of 2.66 cents and a oer quart equivalent cost of
3*92 cents. The wide difference between the unit and quart equivalent cost
for these operators is due to the large volume of sales made in less than
quart-size containers. The seven producer-distributors had a per unit cost
of 2.78 cents and a quart equivalent cost of 3.17 cents. A greater prooor-
tion of the total fluid sales of these operators was made in quart or gallon-
size containers.

Plant, delivery, and administration costs are made up of such items
as labor, interest, reoairs, deoreoiation, supplies and bottles. The data
in table XIIlI present the average of these costs for the group of 11 oper-
ators. The data in this table also show the average cost both on a unit
and a quart equivalent basis and the percentage that each item of cost is
Oj t e total oost. Elaoh of these items of cost will be analyzed in an
effort to determine their effect on the total cost of distribution.

Factors Affecting Costs of Distribution

The wide variation among individual operators in the cost of
distri uting milk is caused by differences among operators in such factors
as volume, investment, labor, truck operation, depreciation, supplies,
repairs, bad debts, bottles and other costs. Analysis of these factors
indicating their effect on the total cost should point out why costs vary,
the relationships existing between factors, and may assist distributors

and producer-distributors in reducing some of their costs.
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TABLE X 111. AVERAGE COSTS AND PERCENTAGE OF TOTAL COST
PER UNIT OF FLUID SALES AND PER (JUART EQUIVALENT,
11 OPErATORS, BILLINGS-LAUKEL AREA, 1940

Average cost Average cost
Item of cost per unit of per quart
fluid sales Per cent equivalent Per cent
(cents) (cents)
Labor 1.39 49.8 1.90 49.9
Truck operation .33 11.8 .46 11.8
Depreciation .22 7.9 .30 7.9
Supplies .15 5.4 21 5.6
Repairs .13 4.6 .18 4.7
Bad debts .10 3.6 13 3e4
Power and fuel .10 3.6 14 3.7
Interest .08 2.9 .10 2.6
Bottles .07 2.5 .09 2.4
Insurance .06 2.2 .09 2.4
Licenses and taxes .06 2.1 .08 2.1
Miscellaneous .10 3.6 14 3.6

Total 2.79 100.0 3.81 100.0



—64'

Volume - The volume of lluld milk handled by individual operators
fumishin data during the year from November I, 1939 to November I, 1940
varied from 27,740 to 901,636 units of fluid sales and from 23,907 to
617,316 quart equivalents (table XIV).

Volume of milk handled has a definite e feot on the cost of dis-
tributing milk. A definite relationship is indicated between total cost of
distribution and volume of milk handled (fi ures 16 and 17). A volume
handled increases, total costs tend to decrease. This relationship is
more significant between volume handled and cost per quart equivalent than
between volume and cost per unit. Both show a higher degree of relationshi
when volume handled is less than 160,000 units or quart equivalents. The
6 oneraters handling over 160,000 units had an average distribution cost
pe unit of 2.62 cents while the 6 operators handling less than 160,000
units had a cost per unit of 3.62 cents or ¢ Sb per cent higher cost.

On a quart equivalent basis the 4 operators handling over 110,000 had a
cost oi 2.7 cents and the 7 handling under 150,000 had a cost of 2.83
oetits, or e cost only 2 per cent higher. The 58 per cent lower cost por
unit of the operators handling the large volumes is due mainly to the
large proportion of their total sales that were made in less than quart
sise containers. Operator 26 handling over 150,000 units had less than
150,000 quart equivalents.

The high cost of the operators having less than 150,000 units or
quart equivalents was due mainly to their inefficiency in delivering milk.
The relationships between delivery costs and volume of milk handled are
indicated in figures 18 and 19. These relationships illustrate the same

correlative tendency as noted between total costs and volume, only a higher
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TABLE AIV. SALES CL ILUID VILK PRODUCTS IN UNITS
MD QUART EQUIVALENTS, BY OPERATORS,
BILLir US-LAULEL MARKET AREA, 1940

Unit of sales Quart equivalent""
Operator Number  Per cent Number Per cent
23 901,536 36.9 617,316 33.6
24 216,415 8.6 153,917 8.4
26 256,230 10.2 131,674 7.1
26 376,936 14.9 281,334 16.3
16 518,980 12.7 273,697 14.9
17 94,636 3.8 81,395 4.4
18 41,976 1.7 41,975 2.3
19 64,750 2.1 49,276 2.6
20 27,740 1.1 23,907 1.3
21 94,116 3.8 84,186 4.6
22 131,946 5.2 102,194 5.5

Total 2,613,169 100.0 1,840,770 100.0
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Total distribution cost
per unit of fluid sales
(cents)

Units of fluid sales in thousands

Figure 16. Relation between distribution cost per unit of
fluid sales and total units of fluid sales, 11 operators

Total distribution cost

per quart equivalent of
fluid sales
(cents)

Quart equivalents in thousands

Figure 17. Relation between distribution costs per quart
equivalent and total quart equivalents, 11 operators



Delivery cost per -67-
unit of fluid sales
(cents)

Total units of fluid sales in thousands

figure 18. Relation between delivery cost per unit of fluid
sales and total units of fluid sales, 11 operators

Delivery cost per
quart equivalent
(cents)

Total quart equivalents in thousands

figure 19. Relation between delivery cost per quart equivalent
and total quart equivalent, 11 operators
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ciegree of correlation is present. The average per unit cost of the 5
operators handling more than ILO1000O units was one cent compared to an
average cost of 1.85 cents incurred by the 6 operators handling less than
150,000 units, an 86 per cent difference in per unit cost. The same
comparison on a quart basis is 1.06 cents to 1.28 cents or a difference
in cost of 21 per cent. The large proportion of the total fluid sales,
handled by the larger operators, sold wholesale account mainly for the
difference in the per unit delivery cost between the large and small oper-
ators. It is doubtful, however, if Wholesale sales account for all of the
difference in delivery costs between large and small ooerators on a unit
basis or much of the difference on a quart equivalent basis. Operator
nufiber 5 included in the group handling large volumes sold only 6 per cent
of his milk wholesale yet has a low delivery cost. It is evident that the
ooerators in this study handling large volumes of milk enjoy at least 15
per cent lower delivery costs because they are able to operate trucks
nearer tc the optimum capacity than the operators handling small volumes.

No definite relationship is evident between plant costs and volume
of rdlk handled (figures 20 and 21). Any advantage due to volume that may
nor.ielly be present 3s aoparently offset, in this study, by the higher in-
vestment in buildings and equipment, the use of more equipment, and the ad-
ditional cost of pasteurization incurred by the distributors handling the
large volumes.

Volume of milk handled had no effect on the cost of administration
(fi ures 22 and 23). A number of operators handing small volumes of milk

did very little if any administrative work.



69-
Plant cost per

unit of fluid sales
(cents)

Total units of fluid sales in thousands

Figure 20. Relation between plant costs per unit of fluid sales
and total units of fluid sales, 11 operators

Plant cost per
quart equivalent
(cents)

1.0-

Total quart equivalents in thousands

Figure 21. Relation between plant costs per quart equivalent
and total quart equivalents, 11 operators
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Investment - The total investment is an important factor affecting
the cost of milk distribution. The relationships between total investment
and the volume of sales are illustrated in figures ZZ and 23. In this
study, contrary to what is normally expected, investment per unit and per
quart equivalent tend to increase as volume handled increases. This
relationship between investment and volume of sales becomes more orenounced
when shown on a plant investment basis. The 4 distributors have an invest-
ment per quart equivalent considerably higher than the oreduce !'—distributors.
This is due primarily to the larger plants and additional pasteurizing equip-
ment ooerated by the distributors. Operators handling small volumes, also,
do a larger proportion of their work by hand than the operators handling
large volumes and consequently, utilize less equipment.

When investment in delivery equipment is related to volume of milk
handled the correlation becomes negative, as volume increases investment per
unit decreases (figure 24). An explanation of the different relationships
existing between plant and volume and delivery equipment and volume, is that
operators handling small volume can operate with a minimum of investment in
plant and equipment but they are forced to maintain a truck for delivery
purooses. The high-per unit investment in delivery equipment of operator
number 23 is due to the new trucks this operator purchased during the year.

Administra-i ion equipment was maintained only by the distributors and
producer-distributor number 16 and accounts in part for the higher total
investment of the operators handling the large volumes of milk.

Labor efficiency - The cost of labor is the most important single

item contributing to the total cost of distribution. The 11 operators had
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Figure 22. Relation between total investment per unit of fluid
sales and total units of fluid sales, 11 ooerators
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Figure 23. Relation between total investment per quart equivalent
and total quart equivalents, 11 operators
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Figure 24. Relation between investment in delivery equipment per unit
of fluid sales and total units of fluid sales, 11 operators
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Figure 25. Relation between investment in delivery equipment per
quart equivalent and total quart equivalents, 11 operators
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an average labor cost of 1.40 cents per unit and of 1.90 cents per quart
equivalent, or about .0 per cent of the total cost of distribution. The
ran;;e amon ; individual operators was from 0.63 cents to 3.25 cents oer unit
oi fluid salet and from 0.74 cents to 3.67 cents ner quart equivalent. The
wide range existing among operators and the relative importance of this cost
item indicates that it is a major cause of the previously noted wide vari-
ation among operators in total cost of distribution.

The relationship between labor costs and volume of sales is illus-
trated in figures 26 and 27. The highest labor costs are associated with
the lowest volume of sales and as volume handled increases labor costs tend
to decrease. However, after volume handled reaches 160,000 units or quart
equivalents, volume handled seems to have little further effect on labor
costs.

IVhen relationships are shown between plant labor costs and total
volume, and between delivery labor costs and total volume (figures 28 to
31 inclusive), there is indication of negative correlation. As volume in-
creases the cost of labor tends to decrease, tliile operators handling
large volumes of milk have an advantage in labor costs for both plant and
cellvery costs, their advantage is greater in respect to per unit plant costs.
Extreme variations in the cost of labor are present among individual oper-
ators handling about the same volume of milk, indicating that factors other
than volume are exerting a marked influence on the total cost of labor.

ithile it may be normally expected that labor costs per unit
diminish with an increase in investment per unit, a frequency distribution

of these data showing this relationship would be of no value. The



-74-
Labor cost per
unit of fluid sales
(cents)

Units of fluid sales in thousands

Figure 26. Relation between labor costs per unit of fluid sales
and total units of fluid sales, 11 operators
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quart equivalent
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Figure 27. Relation between labor costs per quart equivalent
and total quart equivalents, 11 operators
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Plant labor cost per
unit of fluid sales
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Figure 28. Relation between plant labor costs per unit of fluid
sales and total units of fluid sales, 11 operators
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Figure 29. Relation between plant labor costs per quart equivalent
and total quart equivalents
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figure 50. Relation between delivery labor costs per unit of fluid
sales and total units of fluid sales, 11 operators

Delivery labor cost
per quart equivalent
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Figure 31. Relation between delivery labor costs per quart
equivalent and total quart equivalents, 11 operators
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distributere are not on a comparable basis with producer-distributors
in this respect due to their investment in pasteurizing equipment and the
audition:l cost of labor they incurred in pasteurizing milk. Two dis-
tr. utors that had higher than average investment per unit had a lower

than average per unit labor cost. As these distributors also paid higher

than average wages there is some indication that investment in equipment

has an effect upon labor cost. It may be that the effect of investment

on labor cost depends upon the type of investment as well as upon the
amount. Large investments in buildings cannot be expected to increase
labor efficiency because buildings alone do not decrease the amount of
labor required to handle the milk. Neither can labor costs be decreased
when investment is put into equipment which is designed to process

fluid sales and which requires additional labor to operate. From a social
standpoint, however, it is desirable to distribute a quality product

even though to do so requires incurring high labor costs.

The price of labor is another factor that may influence labor
costs. The average value of operator's labor was $155 per month. The
individual wage rates charged for the 11 operators were as followst
four charged their labor at 4100 per month; one, $120; one $175; four,
$200; and one #300 per month.

»hero is no indication of a relationship between the value of
operator's labor per month and either the per unit or quart equivalent
cost oi labor. Two of the operators having the highest wage rates had
a ner unit labor cost below average, while two of the operators having

v e lowest wage rates had the highest per unit labor costs. Apparently
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the variations in wage rates were offset by variations in individual
operator’s working efficiency.

Hired labor was employed by eight operators. It was charged at
the actual rate paid plus allowances and varied from $66 to $200 per month,
depending on the ability and training of the individual worker. A large
proportion of the hired labor was employed by the distributors who paid
higher average rates than the producer-distributors. Price of hired labor
seems to have had no definite effect upon the per unit labor cost. The
four distributors paying higher than average wages had per unit labor
costs that fluctuated closely about the average for the 11 operators.

Unpaid family labor was utilized by 4 operators and consisted
of the labor of the sons and daughters and the wife of the operator. It
was usually employed on a part-time basis, washing bottles and bottling
the milk. The effect of unoaid family labor upon the oer unit cost of
labor is difficult to measure because of the small number of ooerators
using family labor. Two of the 4 operators using it, however, had per
unit labor costs below average and the other 2 had labor costs above
average, indicating that unpaid family labor had little effect on the
cost of labor. 17/

Other factors influencing labor efficiency are the type of
route maintained by each operator, the design of the delivery truck, and
the ability of the driver.

Plants having a high percentage of wholesale trade usually have
the largest number of unite delivered per stop. One man, on this type

17/ Operators numbered 23, 16, 18 and 22 used unpaid fWnily-
labor.
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Oi route, is able to deliver a larger number of unite per day than the
driver who is forced to cover the entire city, delivering only a small
number cl units at each stop. The result is, or should be, a lower
per -nit labor cost because of the less time required ner unit. Plants
havinr, a hi*h percentage wholesale trade have another advantage over
plants delivering direct to the consumer due to the large proportion of
wholesale sales made in half-pint size containers. The same truck is
capable of delivering a larger number of half-pints than quarts per
load which reduces the per unit labor go;t when half-pints are handled.

The design ol the vehicle used in delivering milk may have an
eifect on labor efficiency. A number of operators were delivering their
milk in touring cars and half-ten trucks with low sides and no top.
Trucks designed for delivering milk oan haul larger loads than like-size
trucks which have no sides or touring cars. The driver can load and
unload his truck at the plant mere rapidly and with greater ease and has
greater accessibility to the bottles of milk while on the route than the
driver delivering milk in a vehicle not designed as a milk delivery truck.
The previously noted high delivery costs of the operators handling small
volumes of milk may in part be attributed to these factors.

The personality and ability of the man on the route is an
important Jactor affecting distribution costs. The man on the route
must personally contact the customers and the impression he makes is
important in securing and maintaining customers. The driver is, also,

instrumental in obtaining the customers' cooperation in returning
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bottles and making payments, thus reducing bottle costs and losses from
bad debts.

Truck operation - The second largest cost item in distribution
was truck operation. The average unit cost of operating the delivery
truck wss 11.8 per cent of the total cost, or .33 cents oer unit of
fluid sales and .45 cents per quart equivalent (table X 111).

Volume of milk handled has a marked effect upon the per unit
cost of truck operation when volume is below 160,000 units (figure 32).
The per unit cost tends to decrease sharply as volume increases to
150,000 units and then remains approximately constant. A truck evidently
has an optimum capacity of about 160,000 units. Operating below this
capacity increases the per unit cost because the cost of operating a
truck is about the same regardless of whether or not the truck is
fully or partly loaded.

Additional factors influencing the cost of operating trucks
are* (1) volume of milk delivered per mile of route traveled; (2) con-
dition of the roads; (3) size of the truck; (4) adaptability of the truck
to the job; (5) efficiency of the truck in respect to the use of as,
oil, tires, etc.; and (6) the care with which the driver operates his
truck. 18/

Depreciation - Depreciation costs were third in importance and
accounted for 7.9 per cent of the total cost. The weighted average cost

18/ Arrrientrout, W M and Stilzer, F. 6«, wMilk-Distribution
Costs in est Virginia," West Virginia Agricultural Experiment Station
Bulletin No. 270, 1936, pp 24. Allmendinger, Werner, "Bozeman Vilk

and Cream D istribution,"” Unpublished M aster's Thesis, Montana State
College, 1940, pp 64-67.
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Figure 32. Relation between truck operation cost per units of
fluid sales and total units of fluid sales
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per unit of fluid sales was «22 cents and per quart equivalent <30
cents.

Depreciation costs are largely ceoendent upon the value and
type oi equipment. Some types of equipment have higher depreciation
rates than other types and affect costs accordingly. Those operators
having relatively large investment in equipment for the volume of
milk sold had the highest per unit depreciation costs while operators
with low depreciation costs had a smaller investment. A number of
operators with small investments used hand methods rather than machinery
to o the various types of work connected with distributing milk.

Supplies - Supplies, including the cost oi ice, washing powder,
disinfecting material, fly sprays, bottle caps, and filters, averaged
*16 cents per unit of fluid sales and .21 cents oer quart equivalent.
Variations among individual distributors were due to such factors as
the prices paid, the quantity of supplies used and the kind of equipment
operated. Operators handling large volumes of milk were able to obtain
price advantages by buying supplies in large quantities.

Equipment used is of special Importance, inasmuch as some
operators using electric refrigerators have little or no cost for ice.
The cost of electricity was included in power and fuel.

Repairs - This item oi cost accounted for 4.6 per cent of the
total cost of distribution. The average cost per unit of fluid sales
was .13 cents and the per quart equivalent cost was .18 cents. The range
among individual distributors in the per unit cost was from .16 cents to

.20 cents. These variations in cost are due to such factors as age, type
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of equipment, investment in equipment per unit of fluid sales, orice
of repair work, and the care used in handling equipment.

The nature of these factors make them difficult to measure
quantitatively. However, general tendencies can be pointed out. Indiv-
idual pieces of equipment usually require greater expenditures in the
way of repairs with advancing age. Trucks and refrigerators are types
of equipment which have higher repair costs than bottle racks, cans,
and washin tanks. The effect of investment in equipment on repair
costs is Dependent uoon age, type of equipment, and the general repair
practice followed by the operator. The cost of repair work is dependent
upon the skill and wage of the mechanic and the price of the mechanical
parts used. Care in handling is especially important because keeping
the machines properly oiled, greased, and operating smoothly can greatly
reduce repair bills.

Pad debts - Losses from bad debts amounted to .10 cents per unit
of fluid sales and .13 cents per quart equivalent, or about 3.5 per cent
of the total cost of distribution. There was a wide variation in this
item a. ong Individual operators, the range being from zero to .54 cents
per unit of fluid sales. This variation is due, to some extent, to the
difference in opinion or accounting practice among individual operators
as to what constitutes a bad debt.

The producer-distributors incurred larger losses from bad debts
than the distributors. This may be due to the producer-distributors

greater desire to hold each customer even though he may be a questionable
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crodit risk. Producer-distributors are likely to be more lenient with
collections in order to gain or to keep customers, whereas, large
distributors do not value individual customers as highly. 19/

uo definite credit policy was followed by the majority of the
operators. They depended upon their judgment of the individual customer's
creait rating in extending credit. However, during the interview several
mentioned the need of an organisation which would furnish credit
ratings of their customers.

In adopting a policy for the elimination of loss from bad
debts, it is cesirable to plan the elimination of the loss before credit
is iven. "ood judgment of the customer's credit rating and limiting the
amount of credit either on an amount or a tine basis are two successful
ways used in controlling extension of credit and thereby reducing loss
irom bad debts. 20/ Use of milk tickets or checks is am.lher method of
eliminating losses. \ihen tickets are used, milk is left with a customer
only in exchange for a ticket and an emoty bottle. The tickets are
sold to the customer for cash. 21/ Operator 19, using the ticket
method in the Billings market, reported no loss from bad debts.

bottles - The average cost of bottles per unit of fluid sales
was .07 cents or 2.6 per cent of the total cost of distribution. These
oata show the range in the cost of bottles among individual operators to

19/ Rinear, Karl H., wMilk Distribution Costs of Producer-listri-
butors am Subdealers in New Jersey,” N. J. Agri. Exp. Sta. Bulletin No.
663, 1939, pp 29-30.

2Q/ Rlnear, Earl H., Op. cit.
21/ Ibid
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be from .01 cents to .11 cents per unit of fluid sales.

The average cost of .07 cents for broken and non-retumed
bottles for these operators is considerably below the weighted average
cost of .23 cents which was incurred by dairymen in the Bozeman area
during the year 1939. 22/ This is an indication that the operators in
the Billings and Laurel area were rather efficient in the use of bottles.

All other - Other costs include power and fuel, interest,
licenses, taxes, insurance and telephone. The average cost of these
items was .40 cents per unit of fluid sales and .56 cents per quart
equivalent or about 14 per cent of the total cost of distribution.

These items are relatively fixed for each operator and can be
changed only by fundamental adjust ents in the existing enterprise.
They are, also, closely related and dependent upon factors that have
been previously discussed. Any major changes in such factors would
normally be reflected in a change in one or more of these items.

Summary and Conclusions

The market milk products in the Billings-Laurel market area
were supplied by producers, producer-distributors, and distributors
during 1940. fifty-seven licensed dairymen were operating in the area.
Infomsation concerning the dairy enterprise was o tained from 22 oper-
ators producing milk and from 11 operators distributing milk. The
volume of milk handled during the year, by individual producers, varied

22/ Allmendinger, Werner, hBozeman ilk and Cream D istribution,"
Unpublished Master's Thesis, Montana State College, 1940, pp 62.
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from 12,410 quarts to 304,232 quarts and that handled by individual
distributors varied from 27,740 units to 901,b36 unite.

The average cost of producing market milk was 4.19 cents per
quart and the range among individual operators was from 2.78 cents to
6,62 cents. Labor and feed were the largest costs, accounting for 40
per cent and 36 per cent resoeotively of the total cost. Buildings and
equipment accounting for 9 per cent of the total cost, was the next
largest cost of producing milk.

The average cost of distributing market milk was 2.79 cents per
unit and 3.82 cents per quart equivalent. The range among individual
operators in these costs was from 2.01 cents to 6.24 cents per unit and
from 2.63 cents to 6.26 cents per quart equivalent. Labor was by far the
largest single cost of distributing market milk, accounting for about 50
per cent of the total cost. Truck operation, accounting for 12 per cent
and depreciation amounting to 8 per cent of the total cost were the next
largest costs.

Important factors causing the higher costs of producing milk
were found to be as followsi (I) small production per cow, (2) small
volume of milk handled by individual operators during the year, (3)
inefficient use of labor, and (4) small number of cows in the herd.

Prominent factors causing the higher costs of distributing milk
were: (I) small volume of sales during the year, (2) failure to use
equipment to optimum caoacity, (3) inefficient use of labor, (4) dupli-

cation of services, and (b) lack of a satisfactory credit system.
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Many operatere are not producing and distributing market milk
at the lowest possible costs, largely.because they are unaware of
existing inefficiencies. Furthermore, the present stabilised price
system onerating in the market makes it difficult for some operators
to expand their output to take advantage of economies in large scale
operation. The absence of a competitive price is a factor partially
responsible for this situation. Govemmentally controlled price systems
apparently are not likely to result in economies in production and
distribution being passed on to the customer.

Plans to reduce costs of producing and distributing market
milk should provide for the following*

1. An increase in the average production per cow by using

proven sires, balanced rations, and better oare in handling
COWS.

2. An increase in the scale of operations of some dairymen to
attain economies that have been found to be associated with
large volume.

3. Improvement in the operation and management of production
and distribution plants.

4. Elimination of unnecessarily duplicated services that are
present in the market.

5. Economies that may be obtained will result in lower retail

milk prices.
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TABLE XV. COSTS OF PRODUCING ;ARKET MILK,
BY OPERATORS, BILLINGS-LAUREL AREA, 1940

Bldgse Cow Haul- Assoc, Miscel-

Farm Total Feed Labor and depre- ing dues, laneous
No. equip. ciation licenses
$ taxes

(dols) (dols) (dols) (dols) (dols) (dols) (dols) (dols)

I 8865 3332 2738 593 1176 300 217 610
2 8310 3225 2828 951 690 86 111 419
3 4704 1387 2220 363 150 365 31 188
4 4109 1474 1585 305 - 452 53 242
5 3937 1433 1699 164 62 365 25 189
6 3966 1464 1500 232 330 272 82 76
7 3157 975 1439 384 95 95 18 151
8 2867 774 1305 142 - 458 44 144
9 2724 654 1361 202 560 33 114
10 2396 829 1048 115 200 91 I 112
11 2412 725 1178 287 - 01 16 116
12 1723 509 603 86 - 460 30 46
13 629 252 309 12 - 3 53
14 879 318 368 60 80 - 2 51
15 792 311 267 113 - - 16 85
16 18906 6831 7462 2463 920 i 92 1137
17 4107 1946 1767 126 20 248
18 2547 766 1264 366 - - 17 134
19 2105 713 874 100 250 bo- 26 142
20 1227 246 715 154 30 - 6 77
21 4498 1778 1899 300 101 * 24 396
22 4016 2247 1283 148 10 - 19 309
Total 88965 32189 35712 7663 4093 3385 884 6039

Average 4044 1463 1623 3483 186 40 229
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TABLE XVI. FEED COSTS AND PROPORTIONATE DISTRIBUTION OF COSTS Oi PROIUCING
MARKET MILK, BY OPERATORS, BILLINGS-LAUREL AREA, 1940

Farm Pot. of Pasture Pet. of Succu- Pot. of Concen- Pet. I
No. A lfalfa total and total lent total trates total
fields feeds
I $ 980 28.3 $ 52 1.6 $306 8.9 $2121 61.3
2 1092 34.7 526 16.7 - - 1530 48.6
3 616 39.2 272 20.7 - - 528 40.1
4 432 28.9 216 14.5 45 3.0 799 53.6
5 610 43.2 175 12.4 u - 626 44 .4
6 720 60.9 . 224 16.8 - - 470 33.3
7 340 36.6 202 21.7 - - 387 41.7
8 370 44 .2 126 15.1 12 1.4 329 39.3
9 225 33.7 112 16.8 * 350 49.5
10 300 36.7 195 23.9 72 8.8 260 30.6
11 346 42.2 76 9.2 - - 398 48.6
12 300 52.7 40 7.0 38 6.7 191 33.6
13 108 40.7 60 18.9 107 40.4
14 180 53.9 42 12.6 - 112 33.5
15 162 47.8 30 8.8 - - 147 43 .4
16 4291 59.9 333 4.7 - - 2539 35.4
17 770 38.9 125 6.3 * 1084 54.8
18 360 46.0 38 4.7 146 18.3 266 32.0
19 240 34.1 134 19.0 45 6.4 285 40.5
20 186 80.2 38 16.4 - - 8 3.4
21 540 26.7 150 7.4 240 11.8 1095 54.1
22 1219 63.7 160 7.1 - - 891 39.2

Total 14287 43.3 3314 10.1 904 2.7 14483  43.9
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i ABLE XVII. POUNDS OF ALFALFA, CONCENTFATES, AND SUCCULENTS
FED PEF WJAKT OF MILK PRODUCED, BY OPERATORS,
BILLDiSS-LAUPEL AREA, 1940

jarm Number Alfalfa Concentratoe Succulents

c .9 7

£ 2.1 9 20
8 1.9 .6

e 1.4 .8 1.9
E 2.6 T

O 2.1 .5 -
? 2.5 .8 m
8 2.3 .6 1.4
9 1.3 .5

10 2.1 A

1 1.6 5 22
12 2.5 5 3.8
13 2.9 1.0

14 4.0 *6 *
15 3.5 1.2

16 3.8 .8 -
17 2.0 1.0

16 2.4 4

19 1.3 4 2.3
20 2.0 3 -
21 1.6 .5

22 3.9 6 1_0

Average 2.2 7 7
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TABLE XVIII. HOURS OF LABOR UTILIZED PER QOW AND QUARTS OF
MILK PRODUCED PER HOUR OF LABOR SPENT, BY
OPERATORS, BILLINGS-LAUHEL AREA, 1940

Farm Hours of labor quarts of milk
Number Hours per cow produced per hour
I 10,800 263 28.2
2 7,332 229 23.7
3 7,200 379 12.3
4 5,157 303 20.4
6 6,100 189 18.0
6 3,600 128 31.6
7 4,860 304 111
8 6,616 330 11.6
9 7,200 600 9.4
10 2,916 194 19.5
11 7,768 646 9.6
12 1,664 130 26.4
IS 1,236 247 10.0
14 1,437 287 12.4
15 1,200 200 12.7
16 36,000 286 8.9
17 6,400 245 20.6
18 5,100 318 12.5
19 1,800 112 34.7
20 4,290 357 7.3
21 13,080 291 8.7
22 4,980 151 29.0
Total 143,616

Avera e 269 14.8
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TABLE XIX. INVEST ENT IN COHS AND BDILDINGCS AND EAUIP M T,
BY OPERATORS, BILLINGS-LADREL AREA, 1940

Farm Investment in Cows Investment in Bldis. & Eauinment
No. Total Per cow Per quart  Total ~er cow ~er quart
Z 9,260 226 3.04 4,613 113 1.62
2 3,260 102 2.45 4,266 133 2.45
8 1,296 68 1.46 2,357 124 2.66
= 1,275 76 1.21 2,486 146 2.36
38 1,350 50 1.47 986 36 1.07
° 2,860 102 2.50 1,209 43 1.06
? 1,600 100 2.97 2,722 170 5.06
8 1,360 80 2.09 919 64 1.41
9 1,160 96 1.71 868 72 1.29
10 900 60 1.59 913 61 1.61
11 900 75 1.21 701 58 .94
12 900 75 2.28 390 33 .99
13 300 60 2.42 82 16 .66
14 560 80 3.14 618 74 2.90
15 460 76 2.95 943 167 6.18
16 10,080 80 3.16 12,706 101 3.98
17 1,575 72 1.42 987 45 .89
18 990 62 1.55 60 4 .09
19 1,380 86 2.21 950 69 1.51
20 1,020 85 3.24 461 38 1.46
21 3,338 74 2.94 1,396 31 1.23
22 2,345 71 1.63 730 22 51
Total 48,118 41,262

Avee 90 2.26 77 1.94



TABLE XX. LABOR COST PEP UNIT COF FLUID SALES AND PER QUART EQUIVALENT,
BY OPERATORS, BILLIKjS-LAUPEL ArEA, 1940

Cost Per unit of fluid sales Cost per quart equivalent
Plant Total Plant Delivery Adminis- Total Plant Delivery  Adminis-
tration tration
Cents Cents Cents Cents Cents Cents Cents Cents
23 1.37 .50 .70 17 2.00 74 1.02 .24
24 1.42 .59 .59 23 1.99 .83 .83 .33
25 0.96 49 40 .07 1.86 .95 .78 13
26 1.64 .79 .64 21 2.19 .106 .86 27
16 .96 31 .38 27 1.12 .36 44 .32
17 .63 21 21 21 74 *25 .25 .25
18 3.25 1.43 1.67 .15 3.25 1.43 1.67 .15
19 1.09 51 51 .07 1.22 57 57 .08
20 3.16 1.29 1.80 .07 3.67 1.50 ' 2.09 .08
21 2.70 1.90 46 .34 3.02 2.13 51 .38
22 1.48 72 .68 .08 1.92 .94 .88 10
Weighted
Average e/ 1.40 .61 .61 .18 1.90 .83 .83 24

al/ Weighted by volumes of fluid sales.
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TABLE XXI. HOURS OF LABOR UTILIZED IN CISTRI UTIfGr
MARKET MILK AND VOLUME HANDLED PEP HOUR, BY
OPERATORS, BILLIKOS-LAtJPEL AtLA 1940

Farm
No. Hours Volume handled per hour
Unite Wiart Equivalents

23 15,120 60 41
24 6,672 32 23
25 5,760 44 23
26 10,320 36 27
16 4,320 74 63
17 3,392 28 24
18 1,440 29 29
19 1,440 38 34
20 2,280 12 11
21 3,312 28 26
22 6,672 20 16
Total 60,728

Ave. 41 30



TABLE XXI1I. INVESTMENT PEfi OUIT OF FLUID SALES AND
PER QOART EQUIVALENT, BY OPERATORS, EILL!ROS-
EAUREL AfiEAt 1940

Total Investment Plant Investment Delivery Investment oTfic'e Investment-—--—-
Plant Amount Per PerQt. Amount Per Per ,.t. Amount Per Per Qt. Amount----N p------- PeF*“t.
N°. Unit Equiv- Unit  Equiv- Unit Equiv- Unit Equiv-*
Rlent alent alent alent
Dollars Cento CentsDollars Cents CentsDollarsCents Cents' Dollars Cents Cents
23 16,141 1.79 2.61 14,064 1.56 2.28 1,827 21 2.96 250 .03 .04
24 4,055 1.88 2.63 2,903 1.35 1.88 1,027 48 .67 125 .05 08
25 3,433 1.34 2.61 3,057 1.19 2.32 326 13 .25 50 .02 ;04
26 6,403 1.44 1.92 4,695 1.25 1.67 676 .15 . 20 133 .04 .05
16 3,114 .98 1.14 2,382 .76 .87 642 .20 24 90 .03 «03
17 1,158 1.22 1.42 457 48 .56 701 74 .86 ©®
18 668 1.59 1.69 12b .30 .30 542  1.29  1.29 T
19 481 .88 .98 245 .45 .50 236 43 A8
20 464 1.67 1.94 226 .82 .96 236 .85 .99 - - -
21 1,677 1.78 1.99 1,047 1.11 1.24 630 .67 .75
22 1,712 1.30 1.68 706 .54 .69 1,006 .76 .99 - - -
Total 38,306 29,910 7,748 648
Ave. 1.62 2.08 1.19 1.62 o’ 42 @t .03
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