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Foreword
This bulletin relates some of the important facts concerning the

distribution of milk in Portland:

Although the number of dis-

tributors in Portland has declined greatly in the past 25 years, there
is still strong competition in the milk business. Costs of distributing
milk in Portland compare favorably with other important markets in
the United Skates. In 1949 it cost about 5 million dollars to process
and distribute over 80 million milk units in Portland.
Unit costs of distribution were computed for milk and cream
sold in both the wholesale and retail trade. This report also compares the costs of processing milk in glass and paper containers.
Cots per unit are shown in terms of averages for the whole market
butthe range in costs also is given.
The final section of this bulletin lists a number of possible ways
that milk distributors may be able to reduce costs. Those distributors
in a position to adopt some of these suggestions should be able to
reduce operating costs.

Dean and Director
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Conclusions
The 20 Portland milk distributors who cooperated in this study
spent $5,055,715 in 1949 to process and distribute 80,879,145 units
of milk, cream, and related items. About 8,000,000 units were
platform sales not involving the major expenses of delivery. When
the 8,000,000 units of platform sales were not included in determining the unit cost of delivery, the average unit cost of distribution was
6.53 cents. When the units were adjusted to the weight of one
quart of milk the average unit cost was 7.67 cents. Delivery costs
amounted to 41 per cent of all costs involved in distribution, processing 38 per cent, general and administrative 15 per cent, and selling
6 per cent.
Several statistical tests indicated that large distributors have the
lowest costs and small distributors have the highest costs, but the

relationship between costs and volume was significant only for
processing milk in quart glass bottles.
On the average it cost 1.25 cents per quart more to process milk
in paper than in glass containers. For all half pints of milk, it cost

0.70 cent per unit more to use paper containers in processing than
it cost to use glass. The higher cost of paper containers compared
with the replacement cost of glass accounted for much of the difference in processing. The over-all unit cost of distributing milk was
about the same for both paper and glass containers because it cost
less to deliver milk in paper containers.
The average unit cost of processing and distributing quart paper
containers of milk to wholesale outlets was 6.28 cents. The average
unit cost for milk in quart glass containers sold retail was 8.16 cents.
The range in processing and delivery costs indicates some distributors perform these services at less cost than others. Processing

milk in paper containers showed less range in costs than processing in glass, and wholesale delivery showed less range than retail
delivery.

As the result of this study a number of possible ways of reducing costs in milk distribution have been proposed. These are:
Smaller distributors may wish to consider purchasing certain
low-volume specialty items from another processor.
Establish exclusive wholesale stops to avoid duplication.
Increase route density wherever possible.
Eliminate special and unnecessary services.
Reduce numbers of retail deliveries to three per week.
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number of milk distributors in the Portland market has deIn 1926 there were 168
milk distributing firms in Portland. Of this number 142 firms produced most of their own milk and were classified as producer-dis-

THE
clined greatly during the past 25 years.
tributors.2

In June 1949 there were 41 fluid-milk distributors in the PortOf this number 21 were small producer-distributors
who supplied only a small part of the total market. The 21 smallest
distributors furnished only about 5 per cent of the total supply. The
six largest distributors in the market furnished more than one-half
of the total supply.
Another important change in the Portland market has been the
rapid growth in population. United States census data show that
the Portland citypopulation was 305,394 in 1940, and 371,011 in
1950. The population of the Portland metropolitan area was 501,275
in 1940 and 705,400 in 1950a gain of 40 per cent or over 200,000
persons in 10 years. It can be seen that a larger number of people
land market.3

are now being supplied milk by fewer distributors.

In the early and middle 1930's a number of states, including
Oregon, enacted legislation affecting the pricing and distribution of
milk. The Oregon Milk Control Act became effective December 15,
1933. Altogether, 25 states have passed milk control legislation, but
by March 1950 the acts in only 16 states were effective.4 Also, a total

of 44 markets had federal milk-marketing orders in effect as of
October 1, 1951.'
'Assistant agricultural economist, Oregon Agricultural Experiment Station; Bureau of
Agricultural Economics, U. S. Department of Agriculture; and former instructor, School
of Business and Technology, Oregon State college; respectively.
'A Survey of the Portland Milk Situation, unpublished manuscript prepared by the Department of Dairy Husbandry, Oregon State college, in cooperation with the U. S. Depart.
iiient of Agriculture, t926, p. 6.
'This information was obtained from the Oregon Milk Marketing Administration.

J'he Dairy Situation, Washington, Bureau of Agricultural Economics, U. S. Depart.
'This information was obtained from the Production and Marketing Administration,
I'. S. Department of Agriculture.

mont of Agriculture, March-April 1950, pp. 10-lI.-
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Other cost studies indicate that there is a tendency, over a
period of time, for costs to approximate a margin or marketing
This tendency occurs in all types of business firms regardless of the nature of the service performed. As a particular margin
is changed, plant, equipment, and operating costs tend to be capitalized into the cost associated with the margin. It is not unusual,
therefore, to find studies of this kind where the actual cost of a particular service approximates the margin allowed or that normally
taken in performing the service. However, cost undoubtedly does
play an important part in determining the margin taken or allowed
charge.1

in performing a marketing service.

Purpose and Scope
The purpose of this study was to determine the costs of distributing milk in the Portland market and to show where reductions
in costs may be possible. The specific objectives of the study were
as follows
To determine unit costs for all products handled in the market.
To determine and compare costs of distributing milk in paper
and glass containers.

To determine and compare costs of retail and wholesale delivery of milk and cream.
To determine the factors which affect costs in order that the
industry may be in a better position to lower costs wherever
possible.

This study deals only with the costs which were incurred after
the milk reached the distributor's unloading platform. Any costs
incurred by distributors as the result of operating a pick-up service
among the producers was not included. The costs do include all the
functions between the unloading platform and delivery to either
wholesale or retail outlets. Costs of handling milk in retail grocery
stores were not included.2 Also not included were the costs of processing and handling items such as cheese, butter, and eggs. Sales of
cheese, butter, and eggs and the costs normally associate.d with their

processing and/or delivery were separated from the remainder of
the business.
'For example see Perry, Alvah L., Costs of Distributing M,lk is, Maine Markets,
Orono: Maine Agricultural Experiment Station Bulletin 451, July, 1947, pp. 100-103;
Spencer, Leland, Costs of Distributing Mil/z in New Jersey, Trenton: New Jersey Department of Agriculture, May, 1943, pp. 89-91; and An Analysis of the Spread Betn'eeu Farm
and Con snrne-r Milk Prices in New York City Under Present Practices, Albany New York
Temporary Comm,ssion on Agriculture, Legislative Document (1949) No. 46, March 1949.
p. 44.
2For information concerning costs of handling milk in grocery stores see Korean, Gerald
E., and Pfanner, John A,, Costs of Retailing Milk Among a Group of Grocery Stores in
Portland, Oregon, Corvallis: Oregon Agricultural Experiment Station Bulletin 504, October
1951.
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There were some nonprocessing distributors in the market, but
none were included in the sample. These companies purchased their
milk and related items from distributors who processed for delivery.
Cost data are presented in this study for milk, cream, and related
items of the various types and in different sized containers. Much

of the emphasis, however, has been placed on milk in quart containers, milk in half pints, and cream in half pints because these
were the most important items in the market.

Procedure
Sample
Cost data and other information were obtained for the year 1949
from 20 milk distributors in the Portland market. These 20 distributors processed about 95 per cent of the total volume in the market. All of the large distributors and a representative cross-section
of the small ones were included in the sample.

Allocation of costs
Data for the distributors included in the study were obtained
from the Oregon Milk Marketing Administration, from distributors'
records and time studies. In some instances it was necessary to
impute labor and/or management costs for owners of plants when
no regular salaries were received.
The first major step was to allocate costs to the four major functions of each distributor. These functions were: (1) processing,
(2) delivery, (3) selling, and (4) general and administrative. In
general, the basis of allocation was the dollar value of labor, supplies,
buildings, and equipment actually used by each of the functions. In
some cases, labor, supplies, and other items were used by more than
one function. For example, -building costs were allocated on the
basis of space used, and supplies were allocated on the basis of where
they were utilized.
Delivery, selling, and gene-al and administrative costs were

separated into wholesale and retail categories.' The basis used for
this separation varied with the costs under consideration. The basis
included time, space, pounds, units, cases of product handled,

equipment, materials, and supplies utilized. In most situations delivery labor was not difficult to divide between wholesale and retail
At this point it may be well to define the terms 'selling," "general and administrative,"
"wholesale," and "retail" because they are used frequently throughout the report. Selling
refers to those expenses incurred in promoting the sale of a distributor's line of products.
General and administrative includes those overhead expenses which logically cannot be allocated to the other functions of the business. Wholesale may be defined as the delivery and
sale of milk items to stores and institutional users. Retail, on the other hand, means tl,e
delivery and sale of milk to homes.

8
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because most delivery routes were either wholesale or retail. The
labor of platform workers and checkers was divided between wholesale and retail on the basis of the number of cases of product going
into each channel of trade. Gas, oil, and tires were divided on the
basis of gasoline consumed in wholesale and retail operations.
Selling and general and administrative costs were more difficult
to divide between wholesale and retail. For example, advertising
costs were difficult to separate because most advertising was designed
to promote both wholesale arid retail sales. Where records were not
available separating this and similar costs, it was necessary to obtain
an estimated breakdown from the owner or manager. There was no
completely satisfactory method of directly dividing such costs as legal

and professional fees between wholesale and retail sales. Consequently, the cost was assigned to wholesale and retail on the basis of
sales value.

After separation into wholesale and retail categories, costs were
allocated to products and different-sized units on one of the following
bases with an example of each given: Cost of supplies were allocated

on the basis of weight of the product, caps on the basis of units,
processing labor on basis of time and weight of product, bottle losses
on the basis of number filled and replacement cost, and selling costs
on the basis of sales value of the individual items.

This procedure was applied uniformly to each of the 20 cooperating distributors.

Umifatkns of Study
A limitation of any study of this kind is that allocation of money
costs often involves the use of some value judgments by the research
workers. The accounting methodology employed in the study was
standard but other methods may have been used that could have resulted in somewhat different unit costs.
It is important to keep in mind that the study deals with a particular time periodthe year 1949. The data presented here reflect
costs for quantities processed and sold in 1949. Because of changes
in wage rates, in equipment and supply costs, and in the nature of
the market, costs determined for 1949 may not be directly applicable
to those in earlier or later years.
Costs determined in this studr may not be comparable to those
in other markets because of differences in factors such as population
density, topography, layout of the market, labor rates, and income.
In the final analysis, the costs found are only strictly valid for those
companies that cooperated in the study. and during the time period
indicated above.
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Average Unil Costs
In 1949, the 20 Portland milk distributors who cooperated in
this study spent $5,055,715 to process and distribute 80,879,145 units
of milk, cream, and related items.1 About 8,000,000 of these units

were platform sales not involving the major expenses of delivery.
When the 8,000,000 units of p]atform sales were not included in determining the unit cost of delivery, the average unit cost of distribution2 was 6.53 cents.

Of the more than 72 million units delivered, approximately 53
million were in quart containers. The average unit weighed only 1.83
pounds, however, which was 15 per cent less than a quart of milk.
This. was because most of the units other than quarts were pints and
half-pints, whereas relatively few were gallons. When the units were
adjusted to weigh the equivalent of one quart of milk, the average
unit cost was 7.67 cents. This unit cost does not recognize differences
in processing and in delivering different types of products and sizes
of containers. Neither does it give any consideration to the differences
in costs of delivering retail and wholesale. The determination of a
market average for all products such as the one shown above, however, involves no complicated procedure in allocation of costswhich
in itself is an advantage because allocation of costs requires the exercise of some judgment on the part of the research workers. In subsequent sections of this report, costs have been allocated to the various types of products and sizes of containers handled within both the
wholesale and retail trade.

Relative importance of cost functions
Costs of distributing milk and related items were divided among

four cost functions: (1) processing, (2) delivery, (3) selling, and
(4) general and administrative. The relative importance of these
cost functions is shown in Figure 1.
Delivery costs were the most significant, amounting on the average to 2.67 cents per unit. About 41.7 million units were delivered
to wholesale outlets and 30.5 million units to retail customers. In a
later section costs of delivery are shown separately for wholesale and
retail deliveries.
Labor represented 70 per cent of all delivery costs. Truck costs,
which included gas, oil, tires, repairs, depreciation, and all other costs

connected with the maintenance and operation of the vehicles, were
'This includes chocolate drink, buttermilk, and skin, milk.
'Thstrbution as used in this study means all the functions normally performed by fluid
milk distributors. It includes processing, selling, and general and administrative costs as
well as delivery.
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Processing - 38 %

Source: Table 4, page 23.

Figure 1. Proportion of total cost of distributing milk items in each
specified function for 20 distributors, Portland, 1949.

24 per cent of total delivery costs. The remaining 6 per cent was
miscellaneous delivery expenses.
38

Processing costs were next in importance, amounting to almost
per cent of the total, or 2.47 cents per unit. In general, processing

was done in modern plants at costs that compared favorably with
those in other markets.1 To receive and process high-quality products required large outlays of capital for buildings, equipment, and
current operating expenses. On the average, labor was nearly 35 per
cent of the total cost of processing, and container expense was next
'See Herrmann1 Louis F., anti Whatley, Thomas J., Costs and Marg-ins of Milk Distributors in Memphis, Tennessee, washington: U. S. Department of Agriculture, Bureau of
Agricultural EconomLcs unnumbered report, 1950; Korzan, Gerald E., Costs of Distributing
Milk in Montana Markets, Bozeman: Montana Agricultural Experiment Station Bulletin 462,
July 1949; and the studies of the Bureau of Milk Control, California Department of Agriculture, Sacramento.
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largest, amounting to nearly 30 per cent. The remaining costs contributing to total processing costs are listed below:
Per cen

Depreciation
Maintenance and repairs
Utilities

13
9

6

Supplies

4

Insurance and taxes

2

Miscellaneous

1

Total

35

General and administrative costs averaged 0.96 cent per unit
slightly less than 15 per cent of the total unit cost of distribution.
Clerical expense amounted to 38 per cent of all general and adminis-

trative costs, and officers' salaries were 25 per cent of the total.
Officers' salaries included salaries of managers and assistant managers, and payments, if any, to members of boards of directors.
There were a number of other expense categories under general and
administrative, all of which were of minor importance when considered individually, but of considerable importance when added together. The per cent that these costs were of the general and administrative cost function was:
Per ccitt

Office supplies

9

Bad debts and collections
Licenses and fees
Interest on borrowed capital
Legal and professional fees

8

Depreciation

2

Taxes and insurance

1

Miscellaneous

6

Total

5

3
3

37

Selling costs averaged 0.43 cent per unit or over 6 per cent of
all the costs of distributing milk items. Salaries and commissions
were the most important, amounting to 40 per cent of the total cost
of selling. Next in importance was advertising-33 per cent of the
total. The per cent that the remaining selling costs were of the
total was:
Per cent

Sales promotion
Car expense

11

Insurance and taxes

4
2

Salesmen's expenses
Miscellaneous

9

Total

27
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Labor was the largest single cost in distributing milk items. The
total labor cost for distributing milk items for the 20 cooperators was

in excess of 2.6 million dollars, or 53 per cent of all the costs of
distribution.

Relationship of Unit Costs to Size of Business
It has been said that the large-volume distributors usually have
the lowest unit costs.1 Labor in large processing plants can be more
specialized than in small plants. Moving from task to task usually
reduces the total output.of workers. Costly equipment can be utilized
more fully in most large plants than in small plants. Some small dis-

tributors find it difficult to justify the purchase of some expensive,
though necessary, piece of equipment.

Several unit cost/output comparisons were made in this study
to see if the large distributors had, on the average, the lowest costs.
For example, unit processing costs were compared with the total
number of units processed by each distributor. This comparison was
not entirely satisfactory because it did not cost the same amount to
process different types of products and sizes of containers. Therefore, unit processing costs of standard milk in glass quart containers
were compared with the volume of each distributor. Similar comparisons were made between unit costs and volume for specific products in delivery.2

There was a tendency for the large distributors to have the
lowest costs and small distributors to have the highest costs, but the
relationship was statistically significant only in the case of processing
milk in quart glass bottles; The line in Figure 2 shows the average

relationship of unit processing costs for quarts of standard milk
(glass) to volume processed by 19 distributors. It can be seen that
the unit cost tends to become lower as the volume increases. About
the same kind of curvilinear relationship existed between the other

unit costs and output comparisons made in this study, but as previously indicated, the relationship was significant only in the case of
processing milk in quart glass bottles.3 It is reasonable to conclude
that the unit costs of processing milk in quart paper containers were
not more closely related to volume because the cost of the paper con-

tainers was such an important part of the total cost of processing.
5See Shepherd, Geoffrey S., ]Vlarketiig Farm. Products, Ames: The Iowa State College
Press, 1947, p. 157; and Bartlett, Ronald XV., The Milk Industry, New York: The Ronald
Press Company, 1946, p. 51.
3Unit costs of retail delivery of quarts of standard milk (glass) were compared with
volume, and unit Costs of wholesale deliveiy of quarts of homogenized milk (paper) also
were compared with volume. Altogether, 10 statistical Comparisons were made but only one
was significant at P= .05.
5All of the correlation coeCcients ,vere negative with the largest being 0.6269 and the
smallest 0.3245.
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The cost of paper containers varied directly with output except in
those cases where some distributors may have obtained quantity discounts.
Ceo/s per
quart

Average line of relationship between
unit costs and volume

2

3

4

5

M,llions of qoorts

Figure 2. Relationship of unit costs of processing quarts of standard

milk (glass) to volume processed by 19 distributors, Portland, 1949.
(Actual processing costs are shown for the smaller plants to provide
a better means of evaluating the results. The costs for the largest
plants could not be shown in this figure because it would be relatively
simple for those familiar with the market to identify them.)

Costs of Processing M1k in Glass and Paper
Containers1
Ninety per cent of the milk units sold retail were quarts, in
either glass or paper containers (Figure 3). In the wholesale trade,
54 per cent of the milk units sold were quarts, in either glass or paper
containers. Another 30 per cent of the wholesale units were either
glass or paper half-pint containers. Consequently, the most important items in the market have been considered when cost comparisons are made between quarts of milk (standard, homogenized, and
special combined) in glass and paper and the same comparisons made
for half pints of milk.
On the basis of weight, a total of 68.5 million pounds of product
were delivered wholesale and 63.7 million pounds were delivered
'As was indicated in the section on procedure, costs were allocated to each individual
product and type of container. Unit costs by cost functions are shown in Table 5, page 24.
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Figure 3. Relative importance of specified types of products and
sizes of containers for 20 distributors, Portland, 1949.
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retail (Figure 4). Of this about 59.3 million pounds of milk were
delivered wholesale and nearly the same amount or 59.6 million
pounds were delivered retail.

Wholesale deliveries of cream were

about twice as large as retail and the same was true for "other"
items such as buttermilk, skim milk, and chocolate drink.
Mi//ions
of
Pounds

60

U.....
.....
......

.....

*- Other

E0ther
- Cream

<- Cream

V//A
50

40

30

- Milk

- Milk

20

i0

Retail
Wholesale
Figure 4. Volume of milk, cream, and related items moving through
retail and wholesale channels of 20 distributors, Portland, 1949.
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The average unit cost of processing quarts of milk in paper containers was 349 cents, whereas the cost of processing in glass containers was 2.24 cents, or 1.25 cents less for glass (Table 1). For
all half pints of milk, processing into paper averaged 1.70 cents per
unit and 100 cent in glass or 0.70 cent less for glass.
Costs peculiar to the paper operation were the cost of paper
containers, wax, glue, staples, storage space for cases of paper cartons, conditioning room, and rental and royalty on the bottling machine (Figure 5). The cost of the above-mentioned items, not in-

Table 1.

AVERAGE UNIT PROCESSING COSTS FOR SPECIFIED MILK
ITEMS IN GLASS AND P-APER CONTAINERS, PORTLAND, 1949.
Item

Quarts of milk'
Half pints of milk'

Unit processing
cost for glass

Unit processing
cost for paper

Cei,/s

Cents

2.24

3.49
1.70

1.00

'Includes standard, homogenized, and all secil milk.

Figure 5. Ten milk distributors in Portland in 1949 bottled all or part
of their milk in paper containers.
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Figure 6. Nearly all of the milk distributors in Portland in 1949 bottled at least part of their milk in glass bottles.

cluding the rental and royalty on the bottling machine, averaged 1.36

cents for all sizes and types of paper units that were processed by
the 10 distributors in the market handling this item. The rental and
royalty on bottling machines \vas included under rent and/or depreciation.

Costs peculiar to the glass operation included repairs and depreciation on the bottle-washing machine, bottle-washing supplies,
caps and hoods for glass bottles, and replacement of glass bottles
(Figure 6). The average cost of glass containers for all glass units
averaged 0.31 cent. This included only the cost of the caps, hoods,
and bottle replacements. Of course, there were labor costs peculiar
to both the paper- and glass-bottle operations.
An important factor affecting the difference in cost of processing milk items in paper and glass was the speed at which the bottling
machines were operated. On the whole, glass-bottle machines in
Portland ran faster than the paper machines. Some glass-bottle machines were operated at 90 units per minute. Only two distributors

operated their paper-bottle machines at 65 units per minute; the
others operated their paper machines at about 40 units per minute.

18
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Costs of Distributing Wholesale and RetaH
Wholesale deliveries of quarts of milk consisted largely of
paper containers. The total average unit cost of distributing' quart
paper containers of milk wholesale was 6.28 cents (Table 2). On
the other hand, retail deliveries of milk consisted almost entirely of
quart glass containers. The total average unit cost for quarts of
milk sold retail in glass containers was 8.16 cents. The difference in
cost of distribution of milk wholesale in quart paper containers and
retail sales of milk in quart glass containers was 1.88 cents per quart

-that is, it cost 1.88 cents per quart less on the average to sell

quarts of milk to wholesale outlets than to deliver to homes.
On the average, cream in half-pint containers costs betwen 2.43
and 2.59 cents per unit less to distribute to wholesale than to retail
outlets (Table 2)
Table 2. AVERAGE UNIT COSTS OF DISTRIBUTING IMPORTANT MILK
AND CREAM ITEMS WHOLESALE AND RETAIL, PORTLAND, 1949.
Unit costs by functions

I tern

Wholesale
Milk1, quarts, paper
Milk1, quarts, glass
Cream2, half pints,
paper
Creani2, half pints,
glass

Retail
Milk1, quarts, glass
Cream1, half pints,
glass

General
and
adminis-

Total

Processing

Delivery

trative

Selling

unit
costs

Cents

Cents

Cents

Cents

Cents

3.49
2.27

1.65
3.40

.64

.50

.63

.38

6.28
6.68

1.72

.71

.57

.64

3.64

1.02

1.44

.58

.44

3.48

2.24

3.92

1.53

.47

8.16

6.07
.49
.99
3.14
1.45
'Includes standard, homogenized, and premium milk (including 10 per ceo milk).
'Includes table and whipping cream.

Delivery costs
The wholesale delivery of quart paper containers of milk averaged 2.27 cents per unit kss than the retail delivery of quart glass
containers of milk. It can be seen that paper containers cost less to
deliver wholesale than glass containers going into the retail trade,
1It should be reemphasized that distribution as used in this study means all the functions
normally performed by fluid milk distributors.
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but, as has already been indicated, it cost considerably more to process
milk in paper containers.

Generally speaking, territories for retail routes were carefully
mapped by Portland distributors. Selling was done by solicitors,
which permitted truck drivers to spend all of their time in delivery.
Drivers were specialists in delivering milk, often spending less than
30 seconds in making an actual retail delivery. There were overlapping routes in retail delivery, which, of course, reduced route
density; but some competition may be desirable. It should be recog-

nized that there was often duplication in delivery at the wholesale
level, particularly to grocery stores. Time study indicated, furthermore, that wholesale drivers lost considerable time in receiving orders

and in obtaining payment when grocery store managers or owners
were busy.

On the average it cost $4.75 per wholesale route each day for
the truck and expenses incidental to its maintenance and operation.
For retail trucks the cost was $5.44 per day. The wages of both
wholesale and retail truck drivers averaged nearly $13.00 per route.

General and administrative costs
It cost on the average nearly 1 cent more per quart to perform
the general and administrative function of distribution when delivering retail than when delivering wholesale. The clerical expense was
greater for retail than for wholesale deliveries. Although more than
half the units of milk and cream were sold wholesale, 66 per cent of
the clerical expense was allocated to retail and only 34 per cent to
wholesale delivery. Also, most of the bad debt losses and collections were incurred in connection with the retail business.

Selling costs
On the average, selling costs for the important items were about
0.50 cent per unit for both wholesale and retail.

Range n UnTf Cosls
In this study, the range in costs of processing and delivering
quarts of milk indicates that some distributors were able to perform

these functions at less cost than some of the others (Table 3).
Processing milk in paper containers showed less range in cost than
processing milk in glass containers. This may be explained by the
fact that most of the small distributors processed milk in glass containers only. Most of the distributors using some paper containers
in processing were relatively large. It has been shown that there
was a tendency for the small distributors to have higher costs than
the large distributors.
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AGRICULTURAL EXPERIMENT STATION BULLETIN 510

Table 3.

RANGE IN PROCESSING AND DELIVERY COSTS PER QUART
OF MILK FOR 20 DISTRIBUTORS, PORTLAND, 1949.
Number of distributors

milk in
quart paper
containers

Delivering
milk retail
in quart
glass bottles

5

5

5

2

4

7

Processing
Unit costs per quart
to .9 cents
1.0 to 1.9 cents
2.0 to 2.9 cents
3.0 to 3.9 cents
4.0 to 4.9 cents
5.0 to 5.9 cents
6.0 cents or more

milk in
quart bottles

Processing

Delivering
milk wholesale in quart
paper containers

0.

Total number distributors handling
product

3
9

3

5

19

10

18

10

Eight of the ten distributors delivering milk wholesale in quart
paper Containers fell within a 2-Cent range, whereas 17 of the 18 dis-

tributors delivering quart glass Containers in the retail trade had a
3-cent range in Costs. This suggests that greater opportunity exists
in reducing costs in retail delivery than in wholesale delivery. Some
reductions in costs are very likely possible, however, in the other
functions of distribution. Changing conditions and techniques in
the dairy industry may mean lower, or in some cases higher, costs
in the distribution of fluid milk and other items.

Some Possible Ways of Reducing Cosfs
Costs of distribution in Portland compared favorably with those
in many other markets, but on the average there appeared to be ways
and means of reducing costs in certain phases of milk distribution.
Wherever this is possible it will be in the interest of the consuming
public and the dairy industry. Some of the proposals made in this
section have already been adopted by some companies.

Number of items offered by distributors
This study showed that 61 different products and different sized
containers were processed and delivered in 1949. It may be possible for some distributors to lower costs by processing fewer items.
For example, it cost one distributor about twice as much per unit
to process 6,000 half pints of chocolate drink in glass as it cost him
to perform the same operation on over 1,000,000 units of milk in
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the same size and type of container. Set-up and change-over time
needs to be prorated among the items processed. This also is true
of the time needed for clean-up. When only a few units of a particular type of product are processed, the total set-up, change-over,
and clean-up time may be no less than if a large number of units
were processed. Consequently, if costs are to be kept low in process-

ing, operating time should be kept at a maximum. This usually can
be done only when a large amount of a particular product is processed
at one time. The smaller distributors may find it desirable to consider the likelihood of purchasing certain specialty items from another processor. Such a procedure would enable each distributor to
satisfy his customers' desire for limited quantities of specialty productsprovicled he wished to do so.

Establish exclusive wholesale stops
Since it does not cost wholesale customers more to buy from
two or three distributors than from only one, grocery stores often
split their orders. It is obvious that it costs two or three companies
more to service such a stop on a per unit basis than it would cost
one company to perform this service.1 If trucks could leave more
milk and cream per stop,. the unit cost of wholesale delivery would
be reduced.

Increase route density
Distributors who had high route densities usually had the lowest
costs. A few distributors were able to deliver between 700 and 800
units of milk, cream, and related items per retail route in one day.
It has already been shown that delivery labor and truck costs per
route were relatively fixed. It is essential, therefore, that the best
possible use be made of delivery labor and equipment. In laying out
routes, consideration needs to be given to keeping mileage at a minimum.

The delivery of a large number of units on each route is

necessary if costs per unit are to be reduced or kept at a reasonable
level.

Eliminate special and unnecessary services
There are a number of services that distributors may consider
eliminating to reduce costs. These will be listed and explained only
briefly.

Rear door deliveries usually mean more walking for the
driver. More walking means less milk Can be delivered per man day.
'For information concerning Costs of terving large and small wholesale stops see Clarke,
Market, Berkeley: California Agricultural Experiment Station unnumbered report, February,

D. A., Jr., Cost and Pricing Problen,s in Wholetale Milk Delivery in the Los Angeles
1951.
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Special runs by drivers to deliver milk to some customers
who insist on before-breakfast deliveries or delivery at a specified
time. This may mean that more miles are traveled than is necessary.
Customers need to be informed that empty bottles should not
be placed in boxes normally designed for full containers. Drivers
may need several more seconds to remove empties from the box, place
the milk in the box, and finally pick up the empties before returning
to the truck. If only a few seconds could be saved per stop, it would
add to several minutes in one day.
A general practice of requesting housewives to telephone their
change orders or orders for extra milk and Cream to the milk distributor would save time in delivery. Time study indicates that
change orders left in the bottle may double the time normally needed
to complete the delivery.
Drivers should not be expected to receive payment from retail

customers. A check mailed to the distributor is much more efficient
because office employees must post the amount received in either
case.

All of the distributors in this study followed the practice of
billing their customers at the same time, usually at the end of the
month. The result was a heavy clerical load at the time of billing
that often entailed the payment of overtime, and sometimes the hiring
of extra employees. A more satisfactory method may be to develop
a cycle billing system under which part of the bills are sent out each
day thereby eliminating the heavy load at the end of the month.
Some refrigerators and display cases in wholesale stops were
more difficult to stock than others. Managers of grocery stores and
other wholesale stops may find it desirable to consult with distributors
when they contemplate remodeling or the purchase of new equipment.

A study of truck and repair costs for the 20 distributors cooperating in this study indicated that those distributors who had
their own repair and maintenance service had lower costs than those
who did not. It may not be economical, however, for the smaller
distributors who have only a few trucks to set up their own repair
and. maintenance service.

Reduce number of retail deliveries
Perhaps the most important of the recommendations made to
reduce costs is that of establishing market-wide 3-day-per-week delivery to retail customers rather than the present alternate-day delivery. Delivery only. 3 days pe.r:.week is the established practice in
many markets at the present time. Based on the data contained in
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this study, it is estimated that costs could be reduced by one-fourth
to one-half cent per quart.
It is recognized that some distributors would be confronted with
new problems if the number of deliveries were reduced. Some distributors would need to expand their milk-storage facilities. Another problem would be hauling the extra load on Fridays and Saturdays. Some distributors were already loading their trucks to capacity. This would mean adjustments in routes and possibly some reduction in the potential saving.

Appendix
Table 4.

AVERAGE UNIT CosTs OF DISTRIBUTING MILK ITEMS, BY
FUNCTIONS, FOR 20 DIsTRIBuTORs, PORTLAND, 1949.
Function

Processing
Delivery

General and administrative
Selling

Total

Cents

Percentage of
total costs
Per cent

2.47
2.67

37.8
40.9

.96
.43

14.7
6.6

6.53

100.0

Average costs
per unit

Table 5. AVERAGE UNIT COSTS AND VOLUME HANDLED, BY GENERAL TYPE OF
PRODUCT AND CONTAINER, WHOLESALE AND RETAIL, FOR 20 DISTRIBUTORS,
PORTLAND, 1949.1

Unit cost by functions

Item

Milk', wholesale
Gallons

Quarts-glass
Quarts-paper
Pints-glass
Pints-paper
Half-pints-glass
Half-pints-paper
Total
Cream, wholesale
Gallons

Quarts-glass
Quarts-paper
Pints-glass
Pints-paper
Half-pints-glass
Half-pints-paper
Total

Other', ze'holesale
Gallons

Quarts-glass
Quarts-paper
Half-pints-glass
Half-pints-paper
Total

TOTAL, WHOLESALE

Volume
handled

Processing

Delivery

Number

Cents

332,718
3,559,189
18,894,637
357,454
998,008
6,393,644
6,045,230

General
and adminis-

Total
unit

trative

Selling

costs

Cents

Cents

Cents

Cents

9.57
2.27
3.49

7.81

1.37
.63

1.50

2.20

.64
.58

2.38

1.44
1.50
.83

.57
.58
.45

1.60
.38
.50
.40
.52
.15
.15

20.35
6.68
6.28
4.68
4.91
3.23
3.13

8.82
3.70
1.57

2.54

6.99
2.06

.44
.64

29.73
9.67
7.44
5.26
5.43
3.48
3.64

1.19
.27
.35
.27

20.63
6.87
5.90
3.74

8.16
6.86

1.00
1.70

3.40
1.65

36,580,880

26,870
133,610
52,704
255,217
443,965
670,136
941,547

11.38

2.79
3.49
1.50

2.39
1.02
1.72

2.16
1.25
1.44
.71

1.12
1.51
.72

.69
.58
.57

.87
.88
1.10

2,524,049
1.33
.64

3.48
1.10

7.69
3.59
1.46
1.52

2.24

3.92

3.34

1.53
1.55

.47

1.45

20,786

2.66

2.03

1.45
.99

4.23
3.46
3.14

2.37

428,34.8

1.75
1.45

.93
.49

11.29
7.59
6.07

2.30

3.96

1.4b

.34

8.0

295,919
755,975
1,292,510
34,788
234,956

10.42

2.37

.61

.85

2,614,148

41,719,077

Milk', retail

Quarts-glass
Pints-glass'
Total

26,893,872
375,364
27,269,236

Cream, retail

Quarts-glass
Pints-glass
Half-pints-glass
Total

.52

612,397
1,061,531

Other', retail

Quarts-glass
Total

TOTAL RETAIL

1,421,847

1,421,847

29,752,614

'This table does not show the unit costs of milk items sold in paper containers to the retail trade. Less
than 0.8 million units of all types of product and sizes of containers were sold in paper to the retail trade in
1949 compared to about 30 million Units in glass containers. Reliable cost comparisons between glass and
lisper sold to the retail trade cannot be made until the volume of paper container sales increases and distributors
have time to integrate the sale of paper to the retail trade into their business.
'Includes standard, homogenized, and premium milk (including 10 per cent milk).
'Includes chocolate drink, buttermilk, and skim milk.
Costs are not shown for tIns item because it was handled by only two distributors. All of the 'other" in

half-pint paper containers was chocolate drink.

'The pints of milk sold to tbe retail trade were all tO per cent milk.

