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Table 17. The Status in the Various Cate gories of Fa cilities at the Time of the Third 
Annual ReYision of the Minnesota Plan (May 15. 1951) 

1948 1951 
Percentage of Percentage of 1951 1951 1951 

Net beds 
Total beds Existing accept· 

able beds to build needs met needs met 
Category of needed• 

63 80 
62 51 

facility 
13.415 10.679 2,736 

General ---·-··--···-·----- -- 14,905 9,281 
10 4 

5,624 

100 100 Mental ---·······--·--------- 5,962 612 5,350 

---Chronic -----· 1,210 1,931 0 
-- --Tuberculosis --- 50.2 - 63 

9 35,492 22.503 13,710 
Total -··-··-· 3 8 27 

Public health centers - ----
11 

• Based on Minnesota's population of 2,918,000. Tuberculosis beds based on average annual 

tuberculosis deaths from 1946-1950, inclusive. 

It would be incorrect to think that a 
truly efficient hospital would have 100 
per cent occupancy. This would tend 
to indicate a dreadful state of inade
quacy-like insurance, unoccupied hos
pital beds "serve by waiting." Their 
use in cases of emer gencies more than 
pays for their few days in idleness. In
deed, it should be remembered that 
table 9 gives the average percentage of 
occupancy; on some days many more 
than the total of beds in existence could 

state. Accordingly, they have continu
ously surveyed the hospital needs of 
the state, developed a system of nrinri-• 

ties to speed up the constru
hospital facilities, and made su 

have been used. 
This is true for three reasons: (1) 

Minnesotans, like all Americans, use 
hospital service much more frequently 
than before. In part, this is shown by 
the lessening average stay, implying 
increased efficiency in medication and 
increased hospital use for less serious 
illnesses. (2) In the case of epidemics 
and seasonal diseases, hospital needs 
change. To insure a healthy populace, 
preparations should be made for the 
worst that can be normally expected. 
(3) Population increase, and population 
shifts by migration, render regional and 
state hospital services inadequate or 

inefficient. 
Acting under the support given by 

U.S. Public Law 725 (The Hospital Sur
vey and Construction Program), the 
State of Minnesota charged the State 
Board of Health with the responsibility 
of studying the problem and planning 
ways to meet the health needs of the 

plans for the future. 
Their assessment of hospital 

and statuses of existing 
given below. Only the tuberculosis 
pitals can be said now to meet 
needs of the state. All other 
are below that which is required. 
should be noted, however, that 
the three years between the 
of the original plan in 1948 and the 
vey reported in the above table, 
deficiencies were being overc 
There was a 12.8 per cent increase 
the four basic types of hospitals 
an 18 per cent increase in the 
of Public Health Centers. 

In summary, hospital facilities 
use have increased, and are 
Changes are occurring in 
growth, there are improvements 
medication, and existing facilities 
wearing out. These and other 
imply the need for a continuous 
vey of the needs of the state. At 
same time, we must note how the 
ernment, at the Federal and 
levels, has responded to this 
Legislation adopted by the 
Government has enabled the 
government to create an active 
efficient commission to augment 
plan for increased hospital care. 
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Quantity Discount Pricing of 

FLUID MILK! 
John D. Heimberger and E. Fr'ed Koller2 

WHEN THE CONSUMER buys milk at the doorstep, she pays 
not only for the milk itself but also for the service involved. 

The cost of the delivery service is a substantial part of the con
sumer's price. This cost is not appreciably greater for several 
quarts than for a single quart. However, the pricing of milk com
pletely ignores this fact in most markets, reflects it in a small 
way in a few, and reflects it adequately in none. 

Delivery costs and therefore the con
'umer's price for fluid milk can be re
duced substantially by reducing the 
,en·tce involved. Uniform prices, which 
gl'nerally prevail, give the consumer no 
uwentive to reduce her demand for 
H·n•tce. Such pricing overcharges the 
, ustomer who takes several quarts at a 
dt•livery in order to make up for the 
fuilure to assess full cost to the one
quart customer. 

Pnces which include small quantity 
dtseounts, such as Minneapolis had at 
tht• lime information was gathered for 
this study (spring 1954), give the eon-
unwr only a small incentive to reduce 

her dt·mand for service. A substantial 
dist·ount is required to induce consum

to take larger, less frequent deliv
erll's or to induce large volume consum
t'I'S to have their milk delivered. In
reasing the average size of delivery is 

one of the principal ways in which unit 
delivery costs may be reduced. 

The purposes of this study are (1) to 
analyze milk delivery costs to deter
mine the costs per unit for deliveries 
of various sizes, (2) to study the use of 
quantity discount pricing of milk, and 
(3) to ascertain consumer reactions and 
probable response to a substantially 
larger quantity discount in milk pric
ing than those generally used. 

The study also includes a brief survey 
and analysis of current practices in pric
ing fluid milk. It evaluates pricing ar
rangements which completely or par
tially reflect differences in delivery cost 
for various sized deliveries. 

Data for the analysis were obtained 
largely from a consumer survey and a 
study of the delivery operations of the 
two largest fluid milk distributors in 
Minneapolis. The sample for the con-

ThiS study was financed In part from funds supplied by the Elwell Foundation, Mln-
1tjhs, Mmnesota . These funds were presented to the Greater University Fund, University 

nnt-sota, for use in this project. 
lie' The authors acknowledge ~ith ~ppreciation the exce~lent cooper~tion of the officers of 

cf.c11[~m~anJes and consumers m Minneapolis who supplied the basic data for th1s study. 
IIOinl s. U<· Dr. Rex W. Cox and Dr. 0. B. Jesness of the Department of Agricultural Eco
--~, ~n;vcrsaty of Minnesota, for many helpful suggestions. The assistance of Rueben C. 
~~ -mlev E. Juers, graduate research assistants in the Department of Agricultural 

cs. " gratefully acknowledged. 
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sumer survey was designed to be statis
tically representative of the city.• 

In the survey 1,198 Minneapolis 
housewives were interviewed to get a 
detailed picture of milk purchasing 
practices and attitudes toward quanti
ty discounts. The study of the delivery 
operations was done to determine the 
delivery cost per delivery and per unit. 

The Minneapolis Market 

The milk distribution problem is con
sidered with special reference to the 
Minneapolis market. The population of 
Minneapolis and adjacent suburbs was 
619,489 in 1950. The average daily vol
ume of milk sales in February 1955 was 
729,393 pounds or 339,253 quarts.' 

There were nine distributors of fluid 
milk in Minneapolis in February 1955. 
The five largest distributed 72 per cent 
of the milk.' The two largest sold 35.5 
per cent of the milk, accounting for 45.7 
per cent of the retail sales and 26.9 per 
cent of the wholesale sales. The number 
of distributors has declined steadily 
since 1935 when there were 27 distribu
tors of which the five largest distributed 
58.4 per cen't of the milk." 

Minneapolis is no exception to the 
national trend toward sale of milk 
through stores. The percentage of fluid 
milk sales that is delivered to homes in 
Minneapolis and suburbs fell from 55.34 
per cent in June 1946, to 52.50 per cent 

in June 1950," to 45.89 per cent in Feb
ruary 1955.7 

There has also been a decided trend 
toward selling milk in paper containers 
in Minneapolis, as elsewhere. In June 
1950, 22.9 per cent of the fluid milk sold 
in Minneapolis and suburbs was sold 
in paper containers, 47.7 per cent of the 
wholesale sales, and 3.3 per cent of the 
retail sales. In June 1953, these per
centages had increased to 39.7 per cent 
of all milk sales, 64.4 per cent of the 
wholesale sales, and 15 per cent of the 
retail sales. 

By February 1955 the percentages had 
increased to 50.8, 70.8, and 27.2 per 
cent, respectively. The distributor 
the largest wholesale sales sold 99.7 
cent of his wholesale milk in paper 
tainers in February 1955. One distrwu·• 
tor handled well over half of his 
delivered milk in paper containers 
another handled nearly half in 
containers. In addition to this the 
of milk in paper half gallons is 
ing more rapidly than in other 
and types of containers. 

In the spring of 1954 when data 
being gathered for this study, Minn4 
apolis and St. Paul had the lowest 
margins for milk among the 137 
markets reported in the Fluid Milk 
Cream Report of the United States 
partment of Agriculture. The 
store margin in Minneapolis has 
11h cents per quart over a long 
of time. 

Prevailing Pricing Practices 
The prevailing practice in pncmg 

fluid milk at the retail level throughout 
the United States is to charge a uniform 

price per quart for a given type 
milk within a given area regardless 
the number of quarts of milk 

3 The method of selection of the sample is given in Appendix A. 
1 

Calculated from records of the Milk Market Administrator: Minneapolis. 
" Alexander Swantz. Economic Effects of Federal Regulation of Fluid Mitk 

Special References to tne MinneapoUs-St. Paul Market. Unpublished doctor's thesis. 
of Minnesota, 1951, pp. 244-45. 

o Ibid., p. 254. 
7 

Calculated from records of the Milk Market Administrator, Minneapolis. 

4 

by the consumer. The Fluid Milk and 
Cream Report, which includes monthly 
data on milk prices and discounts for a 
number of urban markets, shows that 
out of 137 of these markets• (including 
149 cities), 70 per cent reported uniform 
pricing in the spring of 1954. In the 
smaller cities the practice of uniform 
pricing is even more prevalent. 

When uniform pricing on home de
livery routes is used, the average de
livery cost per unit is included in the 
price of each quart of milk sold. There
fore, a six-quart customer, for example, 
pays six times as much for a delivery 
as. does a one-quart customer. This 
method of pricing ignores cost facts. 

Studies of milk delivery methods in
dicate that costs depend more on the 
number of deliveries made on a route 
than on the total volume delivered. In 
a study of home delivery in New York 
City, Young and Bergfeld state, "Func
tional analysis of home delivery clearly 
indicates that home delivery costs are 
t'rcated as a given amount per customer 
l·all rather than as a given amount per 
quart.''' 

A report of the New York State Tem
porary Commission on Agriculture 
states, "Although the delivery of a large 
volume of milk to a home delivery cus
tomer required somewhat longer for 
the selection of merchandise ~nd pos-
tbly for filling a carrier, this difference 

m time is not significant when com
pan·d with total time required for de
livl•ry. For practical purposes, the de
livery of four quarts costs no more than 
the delivery of one quart." 10 A study at 
Purdue University found that it took 
one·tPnth of a minute more time to 

serve a six-quart customer than to serve 
a one-quart customer.u 

Perhaps no one would contend that 
the cost of serving a large-volume re
tail customer is exactly the same as the 
cost of serving a small-volume custom
er, but the studies do reveal that the 
costs are practically the same. Charg
ing each customer the same amount for 
a delivery, regardless of the size of the 
delivery, is a much more accurate re
flection of the costs involved than 
charging a given amount for each quart 
and concealing the charge in a uniform 
delivered price. 

A uniform price discriminates against 
the large-volume customer and sub
sidizes the small-volume customer. That 
is, the former more than pays for the 
cost of the milk plus the delivery costs, 
while the latter pays less than these 
costs. A consequence of this is that 
many large-volume customers are buy
ing part or all of their milk at stores 
to escape this discrimination. These are 
the very customers which could be 
served most profitably by home deliv
ery. And many small-volume customers 
are being served at home at a loss while 
they could be served profitably through 
stores. 

As large-volume customers leave re
tail routes to buy milk at stores, the 
volume density (the number of quarts 
delivered per mile) on routes falls. This 
increases the cost of delivery for each 
quart and thus increases home delivered 
prices over store prices. This, in turn, 
induces more large-volume customers to 
buy their milk from stores. The milk 
distributor finds himself caught in a 
vicious circle from which the only es-

O.•· • R~prO,>'('nting 45 states and the District of Columbia. Only New Mexico, Nevada, and 
-.ware were not represented. 
, •E. C. Young and A. J. Bergfeld, Metnods Employed in an Analysis of tne Spread Be
~ Fo

94
rm and Consumer Mitk Prices in New York City, Journal of Farm Economics, No·-r I 9. p. 1200. 

• ; R~~rt or the New York State Temporary Commission on Agriculture, An Analysis of 
nA 'JH'rt~0 2 B~tween Farm and Consumer Prices in Amsterdam, Legislative Document No. • Pa1 • 19~1. p. 31. 

1.,'!!..·1tW.811•
1
·cks and G . B . Wood, Operations in R etait and Wholesale Mitk Routes, Purdue 

•• • Y u letm 556, 1950. 
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Table 1. Dis tribution of Retail Milk Sales by Size o f Sale. Minneapolis, March-Ma y 1954 
Cumulative 

Cumulative 
per cent of Per cent of per cent of 

volume Average size 
of delivery 

Per cent of 
customers customers volume 

3.63 
in quarts 

12.46 12.46 3.63 
15.28 18.91 

... ···-······-···-··-·"'''''' 
26.62 39.08 

16.41 35.32 
2 -------·--···-·-··· --------· 

18.94 58.02 
3 --- ------------------------ 55.11 

17.06 75.08 19.79 
15.04 70.15 

4 ...................... .......................... 
10.41 85.49 

12.04 82.19 
5 ----------···-····------------------·-··· 

_7.17 92.66 
6 ------------------------- 87.15 

2.39 95.05 4.96 
6.78 93.93 

7 .................. ·······-···········-"'''' 
2.90 97.95 

6.07 100.00 
8 ---·-·· -·-················-··········--· 

2.05 100.00 
9 or more 

cape seems to be a change in his pric

ing methods. 

Some Markets Have Quantity 
Discounts 

While a uniform price is the custom 
in most markets, discounts on quantity 
purchases are provided in some. Of the 
137 markets included in the Fluid Milk 
and Cream Report, 41 (30 per cent) re
ported some form of retail quantity dis
count." It should be noted that some ad
ditional markets may have had quan
tity discounts and failed to report them. 
In addition, the quantity discounts giv
en by many distributors to some of their 
customers on an individual bargaining 
basis are not reported. 

The types of quantity discounts fre
quently used may be classified as fol-

lows: 

the bracket type or the service 

type."' 
3. Discounts on purchases in 

or half-gallon containers. 
The 41 markets included 10 

first type, 18 of the second, and 13 of 
third. While the discounts varied 
amount, in no case did they reflect 
quately the differences in delivery 
per unit between large and small 
liveries. In most cases the discounts 
fered were too small to be much of 
inducement to take larger deliveries. 

In order to determine the extent 
the discounts for comparative purpo· 
the distribution of sales by size of 
per delivery or per month must 
found. The distribution of sales by 
was found for Minneapolis in the 
of 1954 by consumer survey. 

This distribution, shown in table 
was used as a basis for measuring 
extent of the discounts for the 
reporting cities which have retail 
tity discounts. A weighted 
price was calculated for each city. 
was compared with the listed price 
each of the 10 markets (out of 41 
kets reporting quantity 
which had an average quantity 

1. Discounts on purchases of a cer
tain amount during a given period. An 
example would be discounts of one-half 
cent a quart on purchases of 60 to 90 
quarts a month and one cent on 90 
quarts or more. These discounts are re
ferred to as bracket type discounts. 

2. Discounts on individual purchases 
of a specified size or sizes. An example 
would be a discount on three quarts at 
a delivery. These discounts may be of 

of more than one-half cent per quart 

all milk retailed. 
The results are shown in table 2. 

distribution of sales by size of 

"March to June, 1954. 
" The service charge type of discount is described on page 9. 
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Fig. 1. With quantity discount prici~g , consumers are encouraged to take more 
milk with each delivery. 

ar~es with time and among cities so 
that lh<• values in this table are not 
precis<·. However, these should be fair

good approximations. 
It shou ld be pointed out that the av

eraae d•st·ount in Gary, Indiana; Beloit, 
Wlsconsir; and perhaps Chicago might 
be In excess of one-half cent for all milk 
r.tailed. In those markets the discount 

4, 3, and 2 cents per quart, respec-
,ly, when purchased in gallon jugs. 

the proportion of retail sales 
In gallon jugs in those markets 

7 

is not readily available, information on 
these markets is not included. 

New York studies support the con
clusion that quantity discounts in use 
do not reflect adequately the differences 
in delivery cost among deliveries of 
various sizes. The unit delivery costs 
for various sized retail deliveries in four 
New York markets are shown in table 
3. These costs do not include commis
sions. If commissions had been included 
and properly allocated, all of the figures 
in table 3 would have been larger and 



Table 2. Retail Quantity Discounts for Regular Milk for 10 Markets Which Had an Average 
Discount of One-Half Cent per Quart or More. Spring 1954• 

Listed retail Discount or 
price per discounted price 

Weighted 
average price 

per quart 
Average 
discount 

per qua rt 
City quart 

2¢ lor 2 quarts; 2V3¢ $.146 $.034 
Fort Wayne, $.18 

Indiana 
lor 3; 4¢ lor 4, 5, 
or 6; 4V2¢ lor 7 

Minneapolis, .20 20¢ lor 1 quart, 

Minnesota 
16¢ lor additional quarts 

Wausau, .21 2¢ lor 3 quarts or 

.172 

.194 

Wisconsin more 

Binghamton, .22 1¢ lor 3 q uarts, 2¢ 

New York lor 4 or more 

Duluth, .22 I¢ lor 2 quarts or 

.205 

.210 

Minnesota more 

Norfolk- .245 I ¢ lor 3 quarts .237 

Portsmouth, Va. or more 

Detroit , .21 1¢ lor 60 quarts per month, 

Michigan 
2¢ lor all over 60 

~ 

Grand Rapids, .20 1¢ lor 60 quarts per month, 

Michigan 
2¢ lor all over 60 

Canton , .18 1¢ lor 60 quarts per month, 

Ohio 
!!f.!¢ lor 90 or more 

South Bend, . 20 1¢ lor 4 quarts, 3¢ lor 

Indiana 12 quarts 

.202 

.192 

.172 

.194 

• There may be other cities with discounts this large. The weighted average discount 
calculated lor the 13 cities which have a discount lor gallon sales only. 

.028 

.016 

.015 

.010 

.008 

.008 

.008 

.008 

.006 

the differences in delivery cost for each 
unit would have been even greater. 

In Buffalo the per quart delivery cost 
for a one-quart customer was 10.6 cents 
greater than for a six-quart customer
that is, 12.7 cents minus 2.1 cents. If 

commissions had been included, the 
ference would have been more 
10.6 cents. Even if commissions are 
eluded, the differences in delivery 
per unit among various sized 
are very substantial. 

Table 3. Re tail M ilk De live ry Cos t per Quart and p e r D e livery in Four 
1948-1950. 

Size of delivery 

quarts 

1 ··-· ···-·--·---·····-·--·-
2 
3 -·-··-··--·-··---·-·-·-·--·· 
4 

5 ···-· -····-··- ·-·····-·-·-·······--··-
6 ··-·--···-···--····-···-·-··-········-·· 

14.3 
7.2 
4.8 
3.6 
2.9 
2.4 

14.3 

12.7 H.l 

6.4 4.1 

4.2 2.7 

3.2 2.0 

2.5 1.6 

2.1 1.4 
cents pe r delivery 

12.7 8.1 

• Source: Report of the New York State Temporary Commission on Agriculture, An 
the Spread Between Farm and Consumer Milk Prices, Legislative Documents No. 46, 
No. 30, 1950, p. 53; No. 17A, 1951. p . 36; No. 17, 1951, p. 39. 

t Costs do not include commissions. 
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9.6 
4.8 
3.2 
2.4 
1.9 
1.6 

In Binghamton, which had the larg
est quantity discount among these New 
York markets and the fourth largest re
ported in the Fluid Milk and Cream Re
port, the quantity discount was as fol
lows: 1 cent for two or three quarts in 
a delivery and 2 cents for deliveries of 
four quarts or more. The single quart 
price was 19.5 cents. The price to a six
quart customer was t hus 2 cents per 
quart less than the price to a one-quart 
customer, wh ile the unit cost of de
livery was 8 cents less (table 3). If com-

missions had been included, the unit 
delivery cost for the six-quart customer 
would have been 12 cents less than for 
the one-quart customer!' 

In view of the very substantial reduc
tion in unit delivery cost between de
liveries of one quart and two quarts 
(table 3), it is significant that only 5 of 
the 41 cities which had quantity dis
counts in the spring of 1954 allowed any 
discount for two-quart deliveries. Two 
of these allowed only one-half cent a 
quart. 

Service Charge Quantity Discounts 
With a quantity discount of the serv

ice charge type, milk prices are deter
mined by two factors: (1) the base, or 
platform, price of milk (including the 
('OSt of raw milk, processing, packaging, 
overhead, and profit) and (2) the cost of 
d<'livery or service charge . 

Thus, the first quart of milk delivered 
('arries the base price plus the service 
t·harge. Additional quarts in the .same 
delivery are then sold at the base price 

that is, the platform price. If the milk 
d!'aler desires to make the service 
<·harge less than the cost of making a 
delivery, then the base price has to be 
,omcwhat larger in order to cover the 
balan('e of the delivery costs. 

Th<' service charge type of quantity 
dist·ount, in contrast to the bracket 
type, allows a discount to all custom
ers who buy more than one quart. of 
milk at a time, and each size of pur
<'hase has a different average price. It 
hould be emphasized that the size of 

the quantity discount in either the 
bra<'ket type or the service charge 

type can be made as large or as small 
as the dealer chooses. 

The use of the service charge type of 
discount enables the dealer to pass on to 
the consumer all or part of the savings 
effected by the consumer's willingness 
to take larger deliveries. Without ade
quate incentive there is no reason to 
expect consumers to economize on serv
ice. 

The Minneapolis market is one of the 
few markets which has a quantity dis
count of the service charge type. No 
matter how many units a customer buys 
at a time, she can always get a lower 
average price by increasing the size of 
her purchase. This method of granting 
quantity discounts was put into practice 
in the Minneapolis market in 1939 and 
has been used ever since except during 
the price control period of World War 
IJ.l" 

The difference between the bracket 
type of quantity discount and the serv
ice charge type is illustrated in table 4. 
The table shows an example of a brack-

ment' re New York State Temporary Commission on Agriculture states in Legislative Docu
L-.. o. 34. 1951, p. 37 that "The 1-quart customer paid no more, in most markets than the 
-~ cu,tomer, although his distribution cost might be higher by more than 10 cents per 

of th"The service charge type of quantity discount was developed by E. S . Elwell, president lllwiir. ~orthland Milk and Ice Cream Company of Minneapolis. It is often referred to as the 
~ ype of d1scount. Many of those familiar with this type of discount are accustomed to 
- .. '!~ offd•t In terms of a relatively large discount. However, this type can be used with 
_,....., o ISCount. 
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Table 4. A Comparison Betw een th e Bra cke t Service charge discount prices have 
Type and the Service Charqe Type of also been quoted as 24 cents for the first 

Quantity Discounts quart and 18 cents for each additional 
Price per quart quart. The former method of quoting 

Bracket service prices to home delivery customers is be-
Size ot delivery type charge type lieved by many distributors to have the 

quarts 
1 21 

21 

cents ;:1... ::z.., advantage of being less disturbing to 
.AS"' the wholesale trade. 
~~ 

113 
The seryice charge type of discount 

19 has an additional advantage over other 
2 
3 20 

4 
5 
6 

20 
20 

18 4/ 5 methods in that it is easier for the deal-
er to use. For example, if a dealer who 
has uniform retail prices contemplates 
offering a quantity discount plan, he 
wants to know what the probable im-

7 
8 

19 
19 
19 

IS 2/ 3 
18 4/7 
18 1/ 2 

et type discount under which customers - mediate effects on his receipts would 
receive a discount of 1 cent a quart for be. This effect is easily determined if 
purchases of three quarts or more at a he contemplates using a service charge 
time and a 2 cent a quart discount for discount since all the information 
purchases of six quarts or more. This is needed is the daily volume of his re
compared with a service charge type in tail sales and the number of retail cus
which the service charge is 4 cents per tamers served per day. With any 
delivery. It is assumed that the list type of quantity discount, he 
price is 21 cents a quart in the first case know at least part of the 
and 22 cents in the latter. of various sizes of sale-informa 

Notice in table 4 that a customer al- which very few dealers have. 
ways gets a lower average price by in- Regardless of the type of q 
creasing the size of her purchase in the discount used, the distribution of 
case of the service charge type of dis- by size can be expected to change 
count. With the bracket type discount, time. The discount encourages old 
the five-quart customer pays the same tamers to take larger deliveries, a 
price as the three-quart customer. large-volume customers 

While the actual prices under a serv- stores, and encourages some 
ice charge type of discount are derived volume customers to go to the 
from a price for milk and a price for for milk. As this occurs, the a 
service, the plan is usually presented as price received for milk sold on 
one of quantity discounts. Usually no falls, but so do unit delivery costs 
mention of the term "service charge" is more milk per delivery is then sold. 

made. The first quart in a delivery usu
ally is offered at a "list price," which is 
equal to the sum of the base price and 
the service charge. 

Each additional quart in the delivery 
is priced at a discount. The discount is 
equal to the service charge. For ex
ample, if the base price is, say, 18 cents 
per quart and the service charge is 6 
cents, the prices are listed as 24 cents 
a quart with a 6 cent per quart discount 
allowed for each additional quart taken 
on the same delivery. 

The Service Charge Discount 
Minneapolis 

From the end of World War II 
1954, prices of home-delivered 
(or standard) milk in Minneapolis 
included a service charge discount 
cents for additional quarts. In May 
the quantity discount was inrorP::.5 
4 cents. In July 1955, the d 
increased to 10 cents for each 

•n 

quart by two distributors while the 
others continued to use the 4 cent dis
count. These increases in the size of 
the discount indicate that these dealers 
recognized that the "service charge" 
used in the past did not sufficiently re
flect differences in delivery costs. Fur
thermore, these dealers realized that 
delivery costs had risen rapidly in re
cent years. 

In Minneapolis, the average cost of 
making a retail delivery was 24.72 cents 
for the two largest distributors in 1952-
53. The relation between the unit de
livery costs of 1952-53 and discounted 
prices of August 1954 for various sized 
deliveries are given in table 5. The dif
ference in unit delivery cost between 
one-quart and six-quart customers was 
:!0.6 cents, while the difference between 
prices for these customers was only 31h 
cents. 

The consumers' incentive for buying 
m larger quantities was relatively small 
with the 4-cent discount used at this 
ume. Large-volume customers contin
ued to be attracted to stores, while 
small-volume customers were subsid
ized and remained on retail routes. 
There was little incentive for retail 
l"Ustomers to economize on services. 

In view of the price and cost differ
en(·ps shown in table 5 and the fact 
that delivery costs for milk have in
creased since 1953, it is clear that these 
quantity discounts reflect in only a 
mall degree the differences in delivery 

<-ost for various sized deliveries. This 
Is true even though Minneapolis had 
om~ of the largest quantity discounts for 

home-delivered milk found anywhere 
in the country in the spring of 1954 (see 
table 2). Quantity discounts then in use 
were inadequate to get and keep large
volume customers on retail routes. Un
less retail quantity discounts are sub
stantially increased, it seems clear that 
the trend toward distribution of milk 
through stores will continue. The ef
fects on retail milk distribution are ob
vious. 

Quantity Discount Alternatives 

The hypothesis tested in this study 
was that a substantially larger quantity 
discount of the service charge type 
would be acceptable to consumers and 
would improve the efficiency of retail 
milk distribution. 

One alternative in administering a 
quantity discount of this type is to price 
milk in such a way as to reflect fully 
the differences in delivery cost for vari
ous sized deliveries. This amounts to es
tablishing a price on the first quart 
which exceeds the price on additional 
quarts by the full cost of making a de
livery. 

A second alternative would be to 
price milk so that differences in costs 
for deliveries of various size would be 
only partially reflected. However, the 
more nearly the size of the discount fol
lows the decline in delivery costs per 
quart as the size of delivery increases, 
the nearer prices come to being faith
ful reflectors of costs. 

Table 5. Quantity Discounted Prices and Delivery Cost per Quart for Various Sized Delive ries 
of Regular Milk. Minneapolis. Minnesota • 

Size of delivery in quarts 

2 3 4 

cents 
21 19 18!(3 18 .._per quart . 

Dllbery coat per quart, 
.. ~lucling commissions ·--· .24.7 12.4 8. 2 6.2 

5 6 

17.8 17¥.3 

-...:._~uluat 1954 prices and 1952-53 delivery costs are used in the table. The prices result from 
_.._ I cents lor the first quart in a delivery and 17 cents lor additional quarts. 
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Table 6. Summary of Retail Delivery Operations of the Two Larqeat Fluid Milk Distributors 
in Mlnneapolia. 1952·1953• 

Total number of packaqes of all products delivered ............. --··-·- ·-·-----· ·-·-····--·-·· . 28,445,922 
7,442,666 

$1,839,829.61 
24.72¢ 

6.47¢ 
211.9 
367.8 

96.2 

Total number of deliveries made -· ...... ---· ·--· --···········-··-·····-·····---···············-··--···---··--
Total retail delivery cost ··································-·············--···········-·----·---·--·--·---···------···--·· 
Averaqe coat per delivery -··--··----·-···-····-·······················--·····-···············-···············-··-··········· ········-· 
Averaqe cost per packaqe delivered -----··------·-···----··-·---·-·--··--············--··· 
Averaqe number of routes operated --······-····--··············--·---·---····-···--------------------
Averaqe volume per route day, in packaqea -·· ··-·-··----.. ·--·········--·--···--............. - ........................ - ·-·-
Averaqe number of customers served per route day .w ... ~--·--·------·-·---~···-·-·------ ·-··

Averaqe size of delivery, in packaqes -·-··-·· --·· .. ---··---·· 3.8 

• The fiqures are combined for the two companies, and averaqes are weiqhted. The data fro111 
one company were found for its fiscal year, 1952-53, and for the other the data were for the calendar 
year, 1953. 

Retail Delivery Costs 1n 

Minneapolis 

Before the effects of full reflection of 
delivery cost differences in prices can 
be analyzed, it is necessary to consider 
the size of delivery costs. To do this, the 
over-all delivery operations and deliv
ery costs of the two largest distributors 
of fluid milk in Minneapolis and sub
urbs were studied. These two distribu
tors together accounted for 35.5 per cent 
of the total fluid milk sales in the area 
in February 1955. Their retail sales 
were 45.7 per cent of the total retail 
sales and their wholesale sales were 26.9 
per cent of the total. 

Unfortunately neither distributor 
made any attempt to separate his re
tail delivery costs from his wholesale 
delivery costs. It was necessary there
fore to make cost allocations on the 
basis of available information.'• Some 
of the results of the cost study appear 
in table 6. 

Prices Which Fully Reflect 
Cost Differences 

To determine home delivered prices 
for milk which fully reflect delivery 
cost differences it is necessary to: 

1. Calculate the platform price for 
retail milk. This is the weighted aver-

age price for all retail milk minus the 
average delivery cost per unit. 

2. Add to this platform price the de
livery cost per unit for whatever sizes 
of delivery are under consideration. 

The retail prices for regular milk 
Minneapolis during August 1954 
21 cents for the first quart in a deli 
and 17 cents for additional quarts. 
resulted in a weighted average 
price of 18.15 cents a quart based 
the distribution of sales by size as 
termined by consumer survey (see 
ble 1). The weighted average cost of 
livery per unit was 6.47 cents and 
weighted average cost of making a 
livery was 24.72 cents (table 6). 
the average platform price was 
cents; that is, 18.15 cents minus 
cents. 

Retail prices which fully reflect 
livery cost differences were cal 
by adding the platform price, 
cents per quart, to the price of the 
livery service per quart. The latter 
ure was reached by dividing 24.72 
by the size of the delivery. 

The results appear in table 7. To 
fleet all costs a one-quart delivery 
milk in Minneapolis should have 
priced at 36.40 cents a quart. A 
quart delivery would be priced at 
cents a quart. 

Let us examine the probable 
quences of the use of milk prices 

'" The methods used to make the cost allocations are given in Appendix B . 

.. , 

fully reflect delivery cost differences. 
Perhaps the most important conse
quence would be that these prices 
would not continue to reftect fully the 
delivery cost differences. One of the 
most important determinants of the 
cost of making a delivery is the density 
of the customers. Quantity discounts, 
especially large ones, very probably 
would change the distribution of sales 
by size, customer density, and sales 
density on retail routes. 

Given the prices as shown in table 7, 
it could be expected that (1) many 
small-volume customers would leave 
retail routes; (2) many of them would 
take larger, less frequent deliveries to 
get a lower price; and (3) some large
volume customers who currently buy 
milk elsewhere would shift to retail 
routes. 

The fact that many large-volume cus
tomers already buy their milk on home 
delivery routes and that there are 
many more relatively small-volume 
customers than there are large-volume 
customers means that (3) would only 
partially offset (1) and (2). It should be 
emphasized here that this applies where 
the service charge is equal to the full 
cost of making a delivery-that is, 24.72 
cents. 

The consequence of using a discount 
this large very likely would reduce sub
stantially the density of customers 
served on a given route day. It probably 
would increase rather than decrease 
both the unit cost of delivery and the 
cost of making a delivery. This would 
be due not to the fact that the average 
size of delivery is greater but to the 
fact that the customers are further 
apart. 

Further, increasing the cost of making 
a delivery would necessitate increasing 
the price still more to the smaller vol
ume customers in order to keep prices 
which fully reflect cost differences. It 
appears that a full reflection of cost dif
ferences would hasten rather than stop 
the decline of home delivery. 

Even if one is not disposed to regret 
the passing of home delivery, it should 
be recognized that many consumers 
want and are willing to pay for the 
service. There are not enough large
volume consumers to permit efficient 
home delivery unless a ·considerable 
number of small-volume customers are 
kept on home delivery routes. It is to 
the interest of large-volume customers 
to have a quantity discount which only 
partially reflects differences in delivery 
cost, so that some small-volume cus-

Table 7. Home Delivered Prices Which Completely Reflect Delivery Cost Differences
Minneapolis, 1954 

Slu of 
cleUvery 
Ia quarta 

1 
2 
3 

4 
$ 

' 
7 

• • 

Price of milk 
Prices which fully on the platform, Price of service reflect cost per quart per quart differences• 

cents 
11.68 24.72 36.40 11.68 12.36 24.04 11.68 8.24 19.92 

11.68 6.18 17.86 11.68 4.94 16.62 11.68 4.12 15.80 
11.68 3.53 15.21 11.68 3.09 14.77 11.68 2.75 14.43 
11.68 2.47 14.15 

prices are equivalent to charqinq 11.68 cents per quart of milk and 24.72 cents per 
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Fig. 2. Lorge quantities of milk con be delivered at lower overage prices per qu 

tomers will carry part of the cost of 
route operation. It appears, then, that 
the question is not whether any of the 
delivery cost differences should be re
flected in the price structure, but how 
much of these differences should be re
flected. 

Prices Which Partially Reflect 
Cost Differences 

Any quantity discount reflects dif
ferences in unit costs for various sized 
deliveries-at least partially. Even a 
small quantity discount, like the one in 
use in Minneapolis in 1954 ( 4 cents a 
quart), tends to attract large-volume 
customers to retail routes and discour
age small-volume customers. 

If the discount were a little larger 
and the price lev~l of milk remained the 

14 

same, prices to small-volume " ""'t.nmPN 
would be increased so that 
them would leave the retail 
However, the price to large
customers would be reduced so 
some of those who buy from the 
currently would be attracted to 
routes. 

If the price difference were slowly 
creased, more milk would be sold 
more customers served on routes 
first. But as the discount would 
proach the full cost of making a 
ery, 24.72 cents, the number of 
tomers and, later, the volume of 
sold on retail routes would fall. 

It appears that the answer lies 
where between limited partial 
tion (small quantity discounts) and 
reflection. The best size of the 
ch arge depends l argely on how 

Table 8. Home Delivery Price Schedule Used in Minneapolis Fluid M ilk Survey. 1954 

Present Proposed Saving 
Average price per quart Size of 

delivery price price Present Proposed• 
quarts cents 

1 20 25 -··· 20 25 
2 38 40 ···- 19 20 

56 55 1 18 2/ 3 18 1/ 3 
4 74 70 4 18 1/ 2 17 1/ 2 s 92 85 7 18 2/ 5 17 
6 110 100 10 18 1/ 3 16 2/ 3 
7 128 115 13 18 2/7 16 3/7 
8 146 130 16 18 1/ 4 16 1/ 4 
9 164 145 19 18 2/ 9 16 1/9 

10 182 160 22 18 2/ 10 16 

• These prices are equivalent to a charge of IS cents per quart for milk and 10 cents per de
livery for service. 

ers would react. The primary purpose 
of the consumer survey made in Min
neapolis in the spr ing of 1954 was to 
shed light on this point. 

Consumer Reaction to Larger Discounts 

For the purpose of estimating con
sumer reaction to a larger discount on 
home delivered milk than was current
ly in effect, a discount of 10 cents a 
quart was selected for use in a survey 
of Minneapolis consumers. That is, the 
first quart in a home delivery was 
pric(•d at 25 cents and additional quarts 
at 15 cents. It was estimated that this 
schedule of prices would allow the dis
tributors about the same level of total 
receipts as was possible under the 
prices then in effect-20 cents for the 
first quart and 18 cents for additional 
quarts. 

It was believed that a 10-cent differ
ential or discount would be more signif
icant and have a greater impact on the 
consumer than .a smaller amount, say 4 
or 7 cents a quart. At times a substan
tial price change is required to induce 
consumers to change their buying hab
its. To find the best discount in a given 
market, a range of them should be 
tested. However, in this case it was con
cluded that in a market survey of a 
large group of consumers only one 
quantity discount schedule could be 
tested at a time. 

The home delivery price schedule on 
which consumer reaction was sought in. 
the Minneapolis study is shown in table 
8. It is based on the price of 25 cents 
for the first quart and 15 cents for addi
tional quarts. 

Besides getting reaction to the 10 
· cent a quart quantity discount price 

Table 9. Consumer Reaction Toward Use of a 10-Cent a Quart Discount in Retail Milk Pricing
Minneapolis. 1954 

Favorable 

-'1& customers 

lldual.,ely home delivery customers ....... - .................... _ 
..... .,•Jy store customers --· ·-· ·-- -··----.............. . 
... dellv&ry and s tore customers ...................................... . 

~ customers 

15 

70 
71 
68 
75 

55 
68 
82 

Unfavorable No opinion 

per cent 
12 18 
14 15 
9 23 

16 9 

17 28 
12 20 
7 11 



schedule, the survey obtained informa
tion on current milk buying patterns 
such as source of milk supply, size of 
purchases, and frequency of purchase. 

About 70 per cent of the people in
terviewed favored the larger quantity 
discount as shown in column 6 in table 
8. That is, they favored prices which re
flected costs more closely than did the 
smaller quantity discounts then in use. 
About 12 per cent opposed the larger 

discount, and 18 per cent expressed no 
opinion (table 9) . 

Of the consumers who had milk de
livered, about 71 per cent favored the 
larger discount. Of those who bought 
four quarts or more at a time, about 86 
per cent favored the larger discount. 
The majority of every group of cus
tomers, as classified by size of purchase, 
were in favor of the larger discount, no 
matter where they were buying milk. 
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... 
~ 
c 
:> 

Milkman 

1 

2 b;:;:;:::::::=:::::::::::::A 

MilkmCII1 
and 

Store 

Store 

.. ;:··· 

; 3 ~;:;:;:;:;:;::;:;:;:::;:;: ;:;:;::;:;::: ;::i:>:::::;:;::j 
w ... 
"' :z: 

~ 4 b :::::;:::)i::::::;:;:;:::;:;:::(:){] 

... 
0 

w ... 
;; 
.... 
"' :> 

"' :> 

5 ;G:'8()(:::::'(8~8'8':;:::~~''\\(:)?U 

6 b :::;:;:;:;:::;:::;:::;:;:;:;:;:;:;:::;';:;::;:;:;::;:j 
.:: 

7 ]::(:':(::::;:;:;:;:;:::;:;:;:;:;:;:::;:::;:;:;:;:;:;:;:::i:;:\:l'~ 

0 10 20 110 40 eo eo 10 eo o 10 20 liO 

tr''''''''''''''''''n 

PERCENTAGE 

ACTUAL DISTR18UTION WITH A 2•CENT DISCOUNT 

EXPECTED OI STRI&UTION WIT H A IO•CENT DISCOUNT 

Fig. 
3. Actua l and expected perce ntage distribution of sample milk 
according to sources of s upply a nd s i:z:e of purchase, Min nea polis, 1954. 
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Consumers were also asked how 
much milk they purchased at a time, 
hoW frequently they purchased, where 
they bought, and where they would buy 
if they could have milk delivered at 
prices shown in column 6 of table 8. The 
expected interchanges of customers be
tween various sources of milk supply 
are shown in figure 3. 

Of the four-quart customers, 33 per 
cent had been buying all of their milk 
from the milkman, 14 per cent bought 
milk from both the milkman and the 
store, and 53 per cent bought at the 
store only. Given a 10-cent discount, 52 
per cent indicated they would buy all 
their milk from the milkman, 8 per cent 
said they would buy from the milkman 
and the store, and 40 per cent said they 
would buy all of their milk at the store. 

The shifts to and from retail routes 
which consumers expected to make if 
a tO-cent a quart discount were adopted 
an• summarized in table 10. It is clear 
that a 10-cent differential is better from 
th1~ viewpoint of the milk dealer and 
!urge-volume customers than a smaller 
ont•. Its use means (1)_ the loss of only 
2.'1 pt'r cent of the one-quart customers 
on rPtail routes, 17 out of 73 in the 
sample, (2) a slight increase in the 
numbt•r of two-quart customers, from 
156 to 159, and (3 ) a gain of 11.2 per 
cent m the number of customers who 
take thn•e quarts or more at a time 
from 357 to 397. The survey indicated 
that Jargl•-volume customers were more 

nsiti\'1' to price reduction than small
lume customers wer e to price in-

creases. Such was the case when a 10-
cent discount was offered, but it is like
ly that this would also be true in the 
case of a smaller discount. 

Customers who said they would 
change their source of supply if the 10-
cent discount went into effect would in
crease the volume of milk purchased on 
retail routes by 15.2 per cent. However, 
this figure does not include the in
creased consumption that might come 
with lower average prices. 

The number of retail customers 
would increase 4.1 per cent, according 
to the survey. 

The average size of milk delivery 
according to the survey was 3.38 quarts. 
The average size of delivery of non
milk items sold on retail routes was .61 
packages. 

The average size of milk purchase of 
those who indicated they would buy 
milk on retail routes if given a 10-cent 
discount was 3.75 quarts. The average 
size of delivery could be expected to 
rise more than this, of course, for two 
reasons: (1 ) some consumers would 
take larger, less-frequent delivery to 
take advantage of the lower price and 
(2) the lower price would cause at 
least some customers to consume more 
milk. 

The number of customers who would 
split their patronage between retail 
routes and stores would decline sub
stantially were the discount offered. Of 
the 11.6 per cent of the customers who 
were splitting their patronage, 26.1 per 
cent indicated they would buy all their 

f.W. 10. Distribution of Sample Relail Customers by Size of Current Purchase and Expecled 
Dlalrlhu tion Assuming a Ten·Cenl per Quart Discounl. Minneapolis. Spring. 1954• 

Current purchases Expected purchases 
Per cent change 

Number of Per cent of Number of Per cent of in number of 
customers customers customers customers customers 

73 12.46 54 8.85 - 23.29 
156 26.62 159 26.07 + 1.92 
111 18.94 115 18.85 + 3.60 
100 17.06 125 20.49 + 25.00 
146 24.92 157 25.73 + 7.53 

• .,.._ dlatrlbution in cludes consumers who buy part of their milk supply at stores. 
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milk on retail routes and 7.5 per cent 
indicated they would take their total 
supply from stores. 

Assuming that consumers would re
act as they said they would, the use 
of a 10-cent quantity discount would 
increase both the customer density and 
the sales volume density on retail 
routes. This would reduce the delivery 
cost both per unit and per delivery. 

While it appears to be true that a 
10-cent discount is preferable to a 
smaller one, it does not follow that it 
is the best one possible. The use of a 
15-cent differential, for example, might 
yield more favorable results from the 
viewpoint of milk dealers and large
volume customers than one of 10 cents. 
Whether it would or not depends on 
how consumers would react. 

It should be noted that consumers 
polled were comparing prices based on 
a 10-cent per quart discount with th.e 
current (spring of 1954) 2-cent a quart 
discount. In addition, they were com
paring these home delivered price 
schedules with existing store prices. In 
other words, the situation seen by these 
consumers was the reflection of de
livery cost differences in home deliv
ered prices only. The above, therefore, 
is of interest primarily to consumers 
and to those distributors who are in
terested in the use of larger quantity 
discounts in retail prices only. 

The discussion thus far has been 
limited to milk, but the quantity dis
count pricing method can easily be ex
tended to include other products 
handled by fluid milk distributors. Cur
rent prices of these other products also 
include delivery costs. 

To reflect cost differences in the 
prices of these products to the same 
extent as the 10-cent differential in 
milk prices, it would be necessary to 
deduct 40.5 per cent of the unit deliv
ery cost from the current pric.es of these 

other products.11 This result would 
the additional unit price. The first 
price would be the additional unit price 
plus 10 cents. However, in order to 
the delivery costs only once, consumers 
would be permitted to buy as much as 
they please of any products handled at 
the additional units price after having 
purchased a unit of any product at the 
first unit price. 

As a practical matter, since just about 
every retail customer buys at least one 
quart of milk per delivery, price 
ules could be simplified by simply ~tat.. 

ing a first unit and an additional units 
price for milk only. Then only the ad. 
ditional units price for all other prod. 
ucts handled would need to be listed 
on the schedule. 

Recent Experience with Larger 
Quantity Discounts 

An 8-cent a quart discount plan 
been adopted recently by a milk distrib. 
utor in a smaller city in southern Min
nesota. As part of the present study, a 
survey was made of the milk buying 
habits of a statistically representative 
sample of 200 consumers in that city 
A resurvey after adoption of the larger 
discount has not yet been made but the 
distributor who is using the 8-cent a 
quart discount plan reports that his 
sales on home delivery routes have in
creased 16 per cent since the plan was 
adopted. 

A Des Moines milk distributor started 
a discount plan in July 1954 
which the first quart in a d~livery 
priced at 26 cents and additional quarts 
at 16 cents. This firm retails milk out
side the city as well as within. Its 
delivery sales within the city in March 
and April of 1955 were 19.5 per 
greater than for the same months 
1954. Its area sales, including 
within the city, increased 25.1 per 

17 The use of a 10-cent differential amounts to 40.5 per cent reflection of the delivery 
differences in retail prices, since 10 cents is 40.5 per cent of 24.72 cents, the cost of making 
delivery. 
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Other firms in the market have not 
followed the lead but have granted dis
counts to large-volume consumers 

where necessary to keep them on their 
routes. These results support the Min
neapolis consumer survey findings. 

Quantity Discounts on Wholesale Routes 
Quantity discounts are used more 

widely on wholesale than on retail milk 
routes. To the extent that such dis
counts are systematic-that is, a given 
discount applies to all customers on the 
same basis-they are usually small. Ad
ditional discounts are frequently giW'en 
on an individual basis. The latter dis
counts appear to be more a function of 
local competition or bargaining than 
of differences in costs. 

The August 1954 wholesale price for 
regular milk in Minneapolis was 17 
cents a quart. The formal discounts are 
12 cent a quart for the first 300 quarts 
a month and 1 cent a quart for anything 
over that. Apparently few, if any, pay 
the list price, so the half cent discount 
is no quantity discount at all. A dis
count of 1% cents a quart is given on 
purchases of half gallons, regardless of 
volume. In addition to these, informal 
discounts are given on an individual 
basis through bargaining. The weighted 
average discount amounts to about 1% 
cents a quart for all wholesale milk. 

In addition to discounts, special serv
tces are granted frequently to customers 
on an individual basis. These special 
services and special discounts are in
ercasing greatly the cost of making 
wholesale sales and are making for 
rather chaotic conditions in the market. 

The above discounts reflect only 
slightly the differences in whoiesale de
livery costs per unit for various sized 

deliveries. In 1953, the delivery cost for 
a 10-quart wholesale customer was 
10.64 cents a quart for the two largest 
distributors in Minneapolis. For a 100-
quart customer, the delivery cost per 
unit was 1.46 cents (table 12). 

Wholesale Delivery Cost m 
Minneapolis 

Before wholesale prices which reflect 
delivery cost differences can be dis
cussed, it is necessary to know how 
large these costs are. Table 11 summar
izes the results of a study of the whole
sale delivery operations of the two larg
est fluid milk distributors in Minneapo
lis.lB It will be observed that the average 
cost of a wholesale delivery for these 
two firms was $1.2294. This amounts to 
about 2.6 cents for each package of 
product delivered on wholesale routes. 

In this study wholesale delivery 
costs in these firms were not allocated 
to deliveries of various sizes as they 
were in the case of retail delivery costs. 
While it is true that the cost of making 
a delivery to a large-volume retail cus
tomer is practically the same as it is 
to a small-volume retail customer, this 
is not the case for wholesale deliveries. 
A significant part of the cost of making 
a wholesale delivery depends on the 
size of the delivery. It is estimated that 
about 17 per cent of the wholesale de
livery cost depends on volume.'" There-

"See Appendix B for methods used in the study. 
'"According to data obtained from the New York State Temporary Commission on Agri

culture. An Analysis ot the Spread Between Farm and Consumer Prices (Legislative Document 
No. 30. 1950, p. 64), 18.28 per cent of wholesale delivery costs in Buffalo depended on volume. 
Usmg R. G. Bressler's formula for time requirements on wholesale routes, together with 
wholesale route volume and cost per minute of operating wholesale routes for the two Min
neapolis distributors, we found the proportion of the cost of a wholesale delivery which varies 
With volume was 15.38 per cent. (See R. G. Bressler, :Jr., City Milk Distribution, Harvard Uni
vers1ty Press, Cambridge, 1952, p. 167.) For purposes of this study, 17 per cent is used. 
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Table 11. Summary of Wholesale Delivery Operations of the Two Largest Fluid Milk 
Distributors in Minneapolis. 1952-53 

:::: 

Total number of packages of all products delivered during the year• ....................................... . 22,702,280 
475,464 Total number of deliveries made ......................•...................................•........................................................................ 

$584,529.72 Total· wholesale delivery cost ................................................................................................................................................... . 

Average cost per delivery ..................................................................................................... .............................................. . 
Average cost per package ............................................................................................................................................... . 

$1.2294 
$ .025748 

Average number of wholesale routes operated .........•..........................................................•........................... 
Average number of mixed routes which lnade some wholesale deliveries ............... ............. . 

37.643 
213.125 

1128.84 
47.748 

Average volume each wholesale route day, packages .......................................................•.................... 
Average size of wholesale delivery, packages ........................................................•............•............................... 

• All products except ice cream, which was handled in completely separate departments by both 

companies. 

mammg 83 per cent depends on dis
tance travelled and the number of cus
tomers served. 

For a given size of delivery, the 
wholesale delivery cost equals (17 per 
cent of the over-all average delivery 
cost per unit times the size of the de
livery) plus (83 per cent of the over
all average cost of making a delivery). 
Based on the data from this study this 
would work out as follows: (17 per cent 
of 2.5748 cents times the size of the de
livery) plus (83 per cent of $1.23). For 
example, a 10-quart delivery costs 
(.438 cents times 10) plus $1.02 or 
$1.064. This amounts to 10.64 cents a 
unit. The delivery cost per delivery and 
per unit for various sizes of wholesale 
deliveries is shown in table 12. 

Effects of Inadequate Wholesale 
Discounts 

If wholesale prices are uniform or in
clude only a small discount, distribu
tors may face a number of serious 
problems. Large-volume wholesale cus
tomers , may be encouraged to estab
lish their own source of supply either 
within or outside the market in order 
to get lower cost milk. Large-volume 
retail customers who are being discrim
inated against on routes are encour
aged to go to their nearby neighborhood 
grocers, many of whom can offer an at
tractive price only because they are be-

ing subsidized. Many stores buy in re. 
latively small quantities from several 
distributors, and this increases the cost 
of delivery for all concerned. 

In markets which have a lower price 
for store milk, many consumers go to 
stores for milk because they wcmld pre
fer to avoid the costs of home delivery 
service. Distributors sell to stores at a 
lower price than to retail customers 
because the unit cost of delivery is 
generally less. However, if a distribu
tor sells milk to small-volume neigh
borhood stores at an unduly low price
one insufficient to cover the delivery 
costs as well as the platform price-he 
is really performing part of the retail 
service of home delivery. He is bringing 
the milk within a block or two of the 
consumers' doorsteps instead of all the 
way. 

According to the consumer survey, 
69.8 per cent of those who buy milk at 
stores in Minneapolis buy it at neigh
borhood stores at an average distance 
of 1.8 blocks from their homes. Nearly 
two-thirds of these consumers lived 
within one block of the store. Thus the 
usual practice among distributors is to 
discriminate against the large-volume 
customer on retail routes and then sub
sidize the corner store to make it easy 
for the customer to escape the discrim
ination. 
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It is well known in the industry that 
many stores handle too many brands 
of milk. These split stops reduce effici-

encY and add greatly to delivery costs. 
ClearlY an adequate quantity discount 
would substantially reduce the number 
of split stops or eliminate them. In ad
dition to this, the price at the small
volume nearby store would be closer 
to the home delivered price. Thus more 
consumers would be encouraged to take 
their milk on home delivery routes, as
suming that adequate quantity dis
counts were available to them. 

The fact that wholesale delivery· costs 
per unit are lower than retail delivery 
costs (and, perhaps, generally by more 
than the customary 2-cent store mar
gin) means that there should be a store 
differential-at least for the larger vol
ume stores. But it does· not follow from 
this that there should be a store dif
ferential for all stores. Small wholesale 
deliveries are often more costly on a 
per quart basis than middle sized or 
larger retail deliveries. In these cases, 
the store price should be higher than 
the home delivered price. 

Wholesale Prices Which Reflect 
Cost Differences 

To derive wholesale prices which 
fully reflect delivery cost differences, 
it is necessary to (1) calculate the plat
form price for wholesale milk by sub
tracting the average delivery cost per 
unit from the weighted average price 
for all wholesale milk and (2) add to 

this platform price the delivery cost per 
unit for whatever sizes of delivery are 
under consideration. 

In Minneapolis, the weighted average 
wholesale price was 15.5 cents a quart. 
The average delivery cost per unit was 
2.57 cents. The average platform price 
of wholesale milk was thus 12.93 cents 
a quart. Wholesale prices which fully 
reflect costs, then, equal 12.93 cents a 
quart plus delivery cost for the size of 
delivery involved. For deliveries from 
10 to 200 quarts, the cost reflecting 
prices range from 23.57 cents a quart to 
13.88 cents a quart. A schedule of these 
prices is shown in table 13. 

It will be noticed that when prices 
fully reflect differences in delivery 
costs, the price to a 10-quart wholesale 
customer is actually more than 9 cents 
greater than it is to a 10-quart retail 
customer (see tables 7 and 13) . This 
may appear to be unreasonable until 
one considers all the service customar
ily given to wholesale customers, es
pecially small-volume customers, but 
not to retail customers. Some examples 
of these services are: arranging articles 
in the refrigerators, cleaning or other
wise maintaining the refrigerator, figur
ing out the order-that is, performing 
the buying function for the customer
making out the sales slip, waiting for 
the grocer to sign the slip or pay for the 
merchandise, and waiting for the store 
to open. 

Table 12. Estimated Fluid Milk Delivery Costs per Delivery and per Unit for Wholesale 
Deliveries of Various Sizes-Minneapolis. 1952-53• 

Fixed delivery 
Size of Cost per cost per 

delivery delivery quart 

quarts dollars cents 
5 1.042 .438 

10 1.064 .438 
20 1.108 .438 
30 1.151 .438 
50 1.239 .438 

100 1.458 .438 
200 1.896 .438 

Variable 
delivery cost 

per quart 

cents 
20.40 
10.20 
5.10 
3.40 
2.04 
1.02 
.51 

Total delivery 
cost per quart 

cents 
20.84 
10.64 
5.54 
3.84 
2.48 
1.46 

.95 

• The New York Commission found that wholesale delivery costs per unit varied from .8 of a 
cent to 19.9 cents in New York City in 1949, according to Legislative Document No. 46, 1949, pp. 38-41. 
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Fig. 4 . Distributors provide stores with 
milk in the refrigerator of 

nn 

Table 13. Wholesale Prices Which Fully Re· 
fleet Delivery Cost Diffe rences

Minneapolis. Auqust 1954 

Platform Delivery Average price 

Size of price cost of delivered 

delivery per quart per quart milk' 

qua rts cents per quart 

10 12.93 10.64 23.57 

20 12.93 5.54 18.47 

30 12.93 3.84 16.77 

50 12.93 2.48 15.41 

100 12.93 1.46 14.39 

200 12.93 .95 13.88 

--• These prices amoun t to 13.368 cents a quart 
for milk plus $1.02 for delivery. They fully reflect 
delivery cost differences among deliveries of dif· 
ferent sizes. 

It may appear that such a pricing 
system would make it impossible for a 
~mall grocer to handle fresh milk. 
However, this is not the case, as many 
~mall grocers now buy milk in small 
quantities from several distributors. By 
concentrating his pur chases, such a cus
tomer could get the 20-quart price, the 
30-quart price, or the 50-quart price de
p<>nding on the number of distributor s 
from whom he cur rently buys and his 
willingness to reduce the number of 
brands handled. 

Wholesale prices which reflect cost 
diffL•rences fully would reduce substan
tially the number of wholesale deliver
Ies made because of the price incentive 
for taking fewer, larger deliveries. Split 
ltops might ·almost disappear, and the 
ave-rage size of wholesale delivery 
would increase. Each routeman, while 
~ing fewer customers, would deliver 
more milk. Thus, the wholesale delivery 

>t pl'r unit would fall. 
It will be recalled that full reflection 

of cost differences in retail prices was 
CIOftlideorl'd impracticable on the grounds 
that th(•rt• are not enough large-vol
WDe consumers to permit efficient re

distribution unless many small-vol
consumers a re kept on r etail 

This argument does not apply to 
•lHale distribution. There is no need 
IUbsidize small-volume wholesale 
lftntn•~ 

Wh ile full reflection of cost d iffer
ences in retail p r ices would almost cer
tainly reduce retail sales, such a reflec
tion in wholesale prices probably would 
increase wholesale sales. The large 
quantity discounts would lead to suffi
cient economizing on services to permit 
price reduction and this would stimu
late milk consumption. 

Interdependence of Retail and 
Wholesale Operations 

The effect of a given retail quantity 
discount on over- all milk sales and the 
distribution of sales between retail and 
wholesale would depend on (1) what 
discounts are given in wholesale prices 
and (2) how store prices are adjusted 
to the resulting wholesale an d retail 
prices. 

In the section on partial reflection of 
cost differences in retail prices, it was 
estimated that the use of a 10-cent dis
count would increase the number of re
tail customers by about 4 .per cent and 
the volume of retail sales by about 15 
per cent. The 15 per cent figure does not 
allow for any increased consumption 
due to lower prices and is, therefore, 
conservative. 

However, it must be remembered 
that the consumers, whose responses led 
to the 4 per cent and 15 per cent figures, 
were assuming no change in prices 
charged by stores. If store prices wer e 
changed, whether or not wholesale 
prices changed, consumers could not be 
expected to react to the 10-cent dis
count as indicated by the survey. 

If store prices were increased, one 
could expect an even greater increase 
in retail sa les to result from the use of 
a 10-cent discount. If store prices were 
decreased, one ~ould expect a smaller 
increase, no increase, or even a de
cr ease in retail sales, depending on how 
far the store prices went down. 
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Analysis of this problem is compli
cated in Minneapolis by the failure of 



Table 14. Retail. Wholesale. and Store Prices for Various Sized Deliveries and Volumes Handled• 

Retail Wholesale ~tores 

Price Price Price with Price with 
Size of per Size of per Volume 1 V2 cent profit 1 cent 

delivery quart delivery quart handled marg1n loss marqi11 

quarts cents quarts cents quarts cents per quart 
1 25 10 23.57 10 25.07 22.57 

20 20 18.47 20 19.97 17.47 
3 18V3 30 16.77 30 18.27 15.77 

4 17'h 50 15.41 50 16.91 14.41 
5 17 100 14.39 100 15.89 13.39 
6 16~ 200 13.88 200 15.38 12.88 

• Retail prices: 25 cents lor the first quart and 15 cents lor additional quarts. Wholesale 
13.368 cents per quart and $1.02 per delivery. 

many stores to take t heir normal mar
gin. The typical store margin through
out the country has been quite stable at 
about 2 c.ents a quart. But in Minneapo
lis the customary margin has been about 
l lh cents a quart. However, in the peri
od January 1954 to August 1955 the pre
vailing store margin on fluid milk was 
apparently less than this."' Presumably 
this is a temporary departure from 
customary pract!ce but the effect is dis
turbing to the retail delivery system. 

Now let us consider the probable ef
fects on over-all sales and the distribu
tion of sales between retail and whole
sale of simultaneously introducing a 
10-cent quantity discount on retail 
routes and complete reflection of de
livery cost differences in wholesale 
prices.n In June 1955, retail prices were 
17 cents per quart for milk plus 4 rents 
a delivery for service, and net wholesale 
prices were about 15.5 cents a quart on 
the average. What changes in patronage 
could be expected by charging 15 cents 
per quart for milk and 10 cents a de
livery on retail routes and charging 
13.368 cents per quart for milk (neg
lecting rounding) and $1.02 a delivery 
on wholesale routes? 

This question cannot be 
without considering how stores 
adjust their prices. Let us assume 
ther that stores either (1) . would 
the customary 1% cents a quart 
profit margin or (2) would sell 
loss of 1 cent a quart. Table 14 
milk prices under these various 
sumptions. 

If dealers were to adopt the 
and wholesale prices given in table 
the over-all quantity of milk sales 
doubtedly would increase. Both 
and wholesale customers would ha 
substantial incentive to take larger 
less frequent delivery. 
would buy less service with their 
both at home and at the store. The 
er average consumer prices would 
ulate consumption. While the 
for milk is not very elastic, there 
would be some consumption rPsnonSf 

lower prices. 
If the customary 1lh cent store 

gin is adhered to so that store 
would be as indicated in 
table 14, it is reasonable 
substantial shift from wholesale 
tail sales. Only the larger volume 
would have resale prices lower 

oo During most of this time store prices ranged from 1 cent a quart lower to 1 cent 
higher than the wholesale price. See Fluid Milk and Cream Reports for January 1954 to 
1955. 

n The third and fourth columns of table 14 show wholesale prices which fuJiy 
differences. Wholesale prices which only partially reflect differences in delivery 
b e lower for small-volume customers and higher for large-volume customers. 

n• 

home delivered prices. But even there 
the differential would be smaller than 
it is now for large- volume consumers. 

home delivery. It is entirely possible 
that the use of a 10-cent differential in 
retail prices along with wholesale prices 
which completely reflect delivery cost 
differences would result in more than 
a 15 per cent increase in the volume of 
retail sales. On the other hand, if stores 
sell at a loss, it seems that home deliv
ery sales can only continue to decline 
relative to wholesale sales. 

In addition to this, any small-volume 
consumer can get a lower price by buy
ing more at a time on a retail route. 
This opportunity is not present if she 
buys from stores. If stores maintained 
llh cent margins, many of their custom
ers could do as well or better taking 

Some Obiections Appraised 
While quantity discounts have many 

desirable features, there are a number 
of objections to their use. A few · of the 
more important ones will be discussed 
in this section. 

Some milk dealers fear that quantity 
discounts are a form of price cutting 
and would lead to market instability. 
A recent study in New York state found 
that 23 of 38 dealers who had quantity 
discounts believed that their discounts 
reduced price cutting. Only five be
liev<>d price cutting was increased be
causE.' of their discounts." 

Any dealer who wants to cut his 
prict'S can always do so without resort
Ing to quantity discounts. The incentive 
for granting price reductions to large
volume consumers informally and thus 
Inviting price cutting of competitors is 
leu where discounts are in use than 
where uniform prices are used. The use 
of quantity discounts can be accompan
Ied by price increases as well as price 
CUtl and tht•re is no reason why it need 
be attompanicd by any change in the 
lftrage price for home delivered milk. 

'l'be proposed retail quantity discount 
10 cents per quart, which for Minne

amounts to 25 cents for the first 
In a delivery and 15 cents for ad

quarts, involves neither a price 

increase nor a price cut. These prices 
merely collect the delivery costs more 
nearly where they are incurred. As for 
the fear of market instability, quantity 
discounts of the service charge type 
have been used in Minneapolis for 
about 15 years. Yet it is one of the most 
stable milk markets in the nation. 

To avoid market instability after the 
adoption of a quantity discount pricing 
plan, consumers, drivers, and dealers 
in the market should be well informed 
about important aspects of the plan. 
A well designed educational and pub
licity program may reduce misunder
standing which may result in price cut
ting or price wars. 

Some dealers believe that such a dis
count pricing plan would involve un
usually difficult bookkeeping and driv
er checking problems. Surveys have 
been made among dealers who are us
ing quantity discounts and generally 
they report that bookkeeping is no 
special problem. Probably the dealers 
who have not used quantity discounts 
are really thinking of the changes in 
bookkeeping that would be necessary at 
the time of adoption of discounts rather 
than the bookkeeping after the change 
in pricing method has been accom
plished. 

K. Chnstcnsen and John R. Moore, Quantity Discount Pricing on RetaiL Milk Routes Yor~ Stat e, Department of Agricultural Economics, Cornell University Bulletin AE P·-· 
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Fig. 5. Super markets receive milk in 
large quantities from their suppliers. 

day might decline somewhat. If this 
should happen, route reorganization 
would be necessary and some r outemen 

might be laid off. 
However, the efficiency of retail de-

livery would be increased and the de
cline in the importance of home deliv
ery would be slowed down or even re
versed. If this occurred, routemen 
would be more secure in their jobs than 
at present and there may be even more 

jobs. 
Routemen are also fearful that cus-

tomers would not understand the rea
sons for the discount. The fact that the 
survey reveals that the vast majority 
of consumers favor the discount 
most of the others are 
should allay those fears. A weP 
signed educational program should 
company the inauguration of 
discount pricing in order to make it 

derstood by all. 
A few consumer s object to the qu 

There are a number of ways of deal
ing with th e driver checking problem. 
A commission plan under which the 
driver would receive the whole 10-cent 
service charge is one way of dealing 
with the problem. As far as checking 
out the load is concerned, each load of 
milk could be checked out at the addi
tional quarts price plus 10 cents for 
each customer on the route to cover 
the service charge. Of all types of quan
tity discounts, the service charge type 
is the simplest to handle from the book
keeping viewpoint. 

Milk route drivers may fear that the 

tity discount proposed here 
they think it would work a hardship 
small-volume users. A one-quart 
tomer, however, can get the two
price by taking two quarts at a 
and buying less often. The 
quality of milk has so improved in 
cent years that delivery twice a 
or every fourth day could be 
without significant deterioration 
milk. The consumer survey 
that one out of eight Minneapolis 
sumers were buying milk either 
a week or less often than that. 
ently many consumers can get by 
less frequent purchase. 

In the event anyone thinks that. 
use of such large quantity discounts 
would result in fewer jobs. But the 
consumer survey indicates that there 
would be more customers as well as 
more volume on retail routes as a re
sult of using a 10-cent differential. On 
the other hand, many consumers would 
take less frequent delivery to get the 
benefit of the discount. As a result the 
number of customers served on a given 

quantity discount prices proposed 
discriminate against small-volume 
ers, it may be pointed out that 
these prices large-volume 
are still subsidizing small-volume 
If some consumers fail to pay for 
service they are getting, others 
pay for it. Delivery involves 
which much be borne by cnmeone. 

na 

Summary and Conclusions 
An important purpose of this study 

was to ascertain consumer reactions 
and probable response to a substantial 
increase in the size of quantity dis
counts in retail fluid milk prices in the 
Minneapolis market. During most of the 
period of this study, the price for the 
first quart of milk in a delivery in Min
neapolis was 20 cents. The price of ad
ditional quarts in the same delivery was 
2 cents less. These quantity discounts 
were of the service charge type since 
the 2-cent a quart discount amounted 
to a charge for delivery service. This 
charge was borne by the first quart 
taken in a delivery. 

The study undertook to find what 
would happen if this quantity discount 
were increased from 2-cent.s to 10 cents 
a quart-that is, 25 cents charged for 
the first quart in each delivery and 15 
cents for additional quarts. 

The delivery operations of the two 
largest milk dealers in Minneapolis 
were analyzed. The average cost of a 
retail delivery was found to be 24.72 
rents. The delivery cost per quart was 
found to be 6.47 cents. 

Dt'lailed motion and time studies 
made elsewhere indicate that the cost 
of delivering one quart of milk is prac
tically the same as of delivering sever
al quarts. This means that the delivery 
cost per quart decreases as the size of 
c»Uvery increases. Since this is the case, 
I quantity discount of the service 
~barge type reflects costs more closely 

than any other type of quantity dis
count. 

Another advantage of a quantity dis
tDUnt of the service charge type is that 

II the only type of discount which en
IIIIW'ages every consumer to economize 

RrVice. No matter what quantity of 
a consumer would take on each 

. taking larger deliveries would 
in a lower average price. Where 

quart is delivered, the use of a 10-
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cent discount, or service charge, am
ounts to charging 10 cents for a service 
which costs 24.72 cents. 

The question may be raised why the 
charge for a delivery is not made equal 
to the full cost of making a delivery. 
If the discount were as large as 24.72 
cents, first quarts would be priced at 
36.4 cents and additional quarts at 11.68 
cents, neglecting rounding. 

This would so increase the price to 
small-volume customers that the cus
tomer density would decline. And this 
decline would increase the cost of mak
ing a delivery, since customers would be 
farther apart. If an effort were made to 
keep the charge for a delivery equal to 
it> cost, the customer density would 
continue to decline. 

There are not enough large-volume 
customers to permit efficient retail de
livery unless many small-volume cus
tomers are kept on routes. It seems that 
the only way large-volume customers 
can continue to have home delivery is 
to subsidize small-volume customers to 
a certain degree. 

In order to keep some small-volume 
customers on retail routes, it appears to 
be necessary to make the service charge 
somewhat less than the full cost of 
making a delivery. A 10-cent discount 
was selected arbitrarily for detailed 
study. 

A survey of 1,198 housewives re
vealed that about 70 per cent of the 
consumers favored the use of a 10-cent 
a quart quantity discount in retail milk 
prices. Opposing it were 12 per cent, 
while 18 per cent were indifferent. The 
majority of the consumers favored the 
larger discount regardless of the size 
of their usual milk purchase or their 
current source of milk. 

The survey indicated that the num
ber of home delivery customers would 
increase about 4 per cent and the vol
ume of home delivery sales would in-



crease about 15 per cent in response to 
the larger discount. Since many con
sumers would take less frequent de
livery to take advantage of the dis
count and some would increase their 
consumption, the average size of retail 
sale would probably increase substan
tially. 

Both customer and volume density 
on home delivery routes could be ex
pected to increase. This would reduce 
the unit cost of delivery, reduce the 
price of delivered milk, and stimulate 
milk consumption. 

The estimated effects of using a 10-
cent differential on customer and sales 
density on retail routes indicated that 
a 10-cent discount is better than a 
smaller one from the viewpoint of the 
milk dealer and large-volume custom
ers. But no claim is made that a 10-cent 
discount is best; a larger one might be 
better. 

The same logic which applies to re
tail prices applies generally to whole
sale prices. The study of wholesale 
delivery operations of two large firms 
in Minneapolis revealed that the aver
age cost of making a wholesale delivery 
was $1.23. The delivery cost per unit 
was found to be 2.57 cents. The cost of 
a given size of wholesale delivery was 
found to be $1.02 plus .438 cents per 
quart. 

If every wholesale customer were to 
pay for the full cost of the service he 
received, the delivered prices to small
volume customers would be much 
greater than to large-volume custom
ers. The delivered price for a 10-quart 
wholesale customer in Minneapolis 
would have been 23.57 cents a quart, 
while it would have been 13.88 cents a 
quart to a 200-quart customer during 
most of 1954. 

It would be undesirable to charge the 
small-volume retail customers the full 
cost of service because it would drive 
nearly all of them to the store for milk. 
On the other hand, it would be desir
able to charge the small-volume whole-
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sale customer the full cost of delivery, 
provided all dealers charged for this 
service. 

The simultaneous use of a 10-cent a 
quart quantity discount in retail prices 
and a $1.02 discount in wholesale prices 
undoubtedly would increase total milk 
sales because of the incentive given to 
all customers to economize on service. 
However, it cannot be determined what 
the effect on the distribution of sales 
between retail and wholesale routes 
would be without knowing what store 
prices would be. 

If stores could be depended on to take 
the normal margin (1lh cents a quart 
in Minneapolis), retail sales would 
bably increase even more than the 
per cent expected with a 10-cent 
discount and no change in 
discounts. 

Substantially larger service 
discounts have been adopted by a 
ber of milk distributors in other 
One distributor in a town in 
Minnesota experienced more than 
per cent increase in its retail sales 
adopting an 8-cent a quart 
discount. Another in Des Moines 
perienced more than a 20 per cent 
crease after adopting a 10-cent 
ty discount. 

The use of quantity discounts 
than those currently offered has 
advantages. The use of such 
is a step in the right direction in 
it deals directly with one of the 
troublesome problems in milk di 
tion today-high delivery costs. It 
tributes the burden of these costs 
that the customers who are not 
enough milk on each delivery to 
the costs will bear a larger part of 

Quantity discounts of the 
charge type are also desirable in 
they should set in motion adj 
which will reduce the amount of 
ice and delivery cost per unit of 
uct delivered. They will help 
costly demands for service which 
with uniform price plans or small 

tity discounts. They will help retail 
milk routes to recover many of the 
large-volume customers who can be 
served efficiently and profitably in this 
way. 

Admittedly these larger discounts 
need further trials and testing, but 
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these should be encouraged by the fact 
that the first tests have been successful 
and bear out the findings of prelimin
ary market research. To make progress 
in the field of milk distribution, the 
dairy industry must dare to try some
thing new. 



Appendix A 

Method of Selecting the Sample for the Consumer Survey of 
.fluid Milk Consumption in Minneapolis, March-May 1954 

The sample was selected by picking blocks and dwelling units within 

blocks. The blocks were selected by taking every 20th block from the 
"Census Block Statistics-1950." Before dwelling units were selected, 

they were conceptually numbered in each block as follows: 

Dwelling units were numbered counterclockwise, starting with the 

unit on the southwest corner of each block. 

Dwelling units in multiple dwellings were numbered as follows : the 

lower left dwelling unit was assigned the smallest number and other units 
on the same floor were numbered counterclockwise. Upper floor dwell-

ing units were numbered similarly. 

Every sixth dwelling unit was selected from each sample block. To 
avoid bias toward or away from corner dwelling units, numbers 6, 12, 
18, . . . . were selected from one block, taking every sixth dwelling 
unit around the block till the starting point was reached; numbers 7, 

13, 19, .... and some number from 1 to 6 (depending on the number of 
dwelling units in the block) were selected from the next; numbers 8, 

14, 20, .... and some number from 2 to 7 from the next; and so forth. 

If a sample dwelling unit was occupied but no responsible member 

of the household was home, a call back was made at a different time 
of the day. The rule was that if a dwelling unit was visited unsuccessfully 
in the daytime, the call back was made in the evening, and vice versa. 
If a sample dwelling unit was unoccupied or if its occupants were out 
on call back, the next occupied dwelling unit counterclockwise around 

the block was substituted as an alternate. 

The sample included the occupants of 1,198 dwelling units in 227 

blocks. 

Appendix B 

Method of Allocating Delivery Costs to Retail and 
Wholesale Operations 

Neither of the firms whose delivery operations were studied made 
any attempt to allocate total delivery costs to retail and wholesale. One 
of them had separated retail and wholesale drivers' wages and divided 
its delivery costs into "delivery expense" and "garage expense." These 
delivery costs did not include selling costs and administrative costs. 
The annual "delivery expense," including mostly drivers' wages and pay
roll expenses, was divided on the basis of retail drivers' wages and 
wholesale drivers' wages. The annual "garage expense" was allocated on 
the basis of the average number of routes operated. The retail delivery 
cost thus obtained was divided by the number of deliveries made during 
the year to get the cost of a retail delivery. The cost of a wholesale de-

livery was similarly obtained. 

The other distributor made no attempt to separate retail delivery 
costs from wholesale delivery costs. It seemed reasonable to assume that 
the ratio of the delivery cost of a wholesale delivery to the cost of a 
retail delivery would be about the same for these two firms. However, 
one of them delivered 55.3 packages per wholesale delivery on the av

erage and the other delivered 41.9 packages. 

Since the volume per delivery is significant in the determination 
of the wholesale cost per delivery, the use of this ratio to allocate costs 
for the second firm would not be warranted. Thus, the ratio was ad
justed to the differences in size of wholesale delivery by using R. G. 

Brcssler's formula showing the relation between volume delivered and 
wholesale delivery time required ... The adjusted ratio of the cost of a 
wholesale delivery to the cost of a retail delivery was used to allocate 

delivery costs of the second firm. 

R. G . Bressler, Jr., City Milk Distribution, Harvard Univ. Press, 1952, p . 167. 
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Sampling Procedure Used to Estimate Number of Deliveries Made 

The number of retail deliveries was estimated for each companY by 

selecting a sample of route days and counting the deliveries made on 
these days in the route books. The retail routes were numbered, and 
the days of the year were numbered in pairs (consecutive days). (The 
days were numbered in pairs to avoid variance caused by unequal split
ting of the route served by one man in two days.) Tippett's Random 
SampLing Numbers was used to select six digit numbers, the first three 

of which supplied the sample route number and the last three of which 

supplied the sample dates. 

The samples for the number of wholesale deliveries made on mixed 

routes for both companies and the sample for the number of wholesale 
deliveries made on wholesale routes for one company were similarly 
selected. However, the data came from daily route reports rather than 

from r6ute books. 
The daily route reports for the other company did not contain the 

number of deliveries made for wholesale routes. For that company the 
number of wholesale deliveries made on wholesale routes was estimated 
by determining the average number of wholesale route days operated 
and the average number of customers per route. This estimate did not 

involve sampling. 
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